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SKM Power*Tools Version 9.0 Enhancement List

IEEE 1584 2018 EQUIPMENT DATA TABLE

The updated IEEE 1584 2018 “Guide for Performing Arc-Flash Hazard Calculations” provides greater
flexibility when analyzing enclosure sizes for various types of equipment. Enclosure sizes can
significantly affect the resulting incident energy and arc flash boundary calculations. Smaller enclosures
will have more concentrated energy that can be directed towards the worker. Larger enclosures will
have less of an effect. IEEE 1584 2018 provides typical enclosure sizes for commonly manufactured
enclosures. However, an automatic Correction Factor (as detailed in 1584 section 4.8) can be applied in
the software when enclosure sizes differ from the IEEE 1584 2018 typical values.

In the SKM Power*Tools software, there is an Equipment Data table within the Arc Flash study module
that can be used to specify the enclosure sizes for all buses and protective devices. This Equipment Data
table is open for users to define their own custom enclosure sizes and is used for all buses and
protective devices in your project (globally). This table is project specific and can also be used in other
projects by saving the current project's table as the default table.

The operation of the Equipment Data is simple. As long as the bus contains data, either typed in or
linked from the bus library, the software will refer to the Equipment Data table to find a match and
automatically populate the enclosure size.

Required Bus data consists of the Voltage, Equipment Type (PNL, SWG, MCC), and Equipment Category
(Lighting, Power, Switchboard, etc.). When a match is located, the Height, Width, Depth, Working
Distance, Gap, and Electrode Configuration (VCB, VCBB, HCB) values are automatically populated for
that bus.

Custom enclosure sizes can also be specified in the Arc Flash spreadsheet where it may be easier to view
all buses and enclosure sizes together. The Equipment Category will be read-only in the Arc Flash
spreadsheet if the bus is linked to a model in the library.

+ o [@][=
€ Detai ' Summary Custom Label._ | Work Pemit . | Re-Run Study | Options PPE Table [ Equp Defaut I &M € GoTo/uery
T | Bus | Bus |ProtDev|ProtDev| Tripi | Breaker | I T = T I T I 1=
As -
i Profective | Bus | Bolled | Arcing | Boled | Arcing  Delay Opening Equp | Electrode \5 i H':‘;’hl D'::"‘h Gap B:':;’" ;"':‘:"““e ‘é‘::“”‘
Device Name | KV |Faul (kA)Fauk (kA) Faut | Fauk | Time | Timefol Type Config (mm) oL vt
(in) (in) (i) (in) (in) (calem2)
®4) | () | (sec) | (sec)
4 |oosTxBRR 3 1380 779 730 748 702 00167 veew| 30 |45 30 12| = % 087
§ 00S-TXD PRI R7 SEC 13.80 1.02 095 072 066 1917 VCB » 30 45 30 152 52 36 213
& 006-TX3IPRI RE 13.80 789 740 584 548 0.0167 VCB » 30 45 30 152 30 k] 088
7 |007-TXEPRI R7 1380 787 738 738 633 00187 vesv| 0 |4 0 12| * 088
8 008-DS SWG1 RG1 418 390 344 1.09 097 1817 VCB v 30 45 30 102 &7 % a7
9 008-TXCPRI F5 418 387 334 378 326 0.0749 V(B » 30 45 30 102 15 % 029
10 010-MTR 10 RG1 418 T 327 1.03 o 1917 V(B » 30 45 30 102 6 k] 309
11 |011-TX3 SEC RE. 4.16. 16.34. 14.1 S04 781 0747 VCB 30 A 30 102 . 121 % 802
12 |[012DaTER ®1 Arc Flash Default Equipment Data - o x % 815
13 01205 SWG2 T T T T T | Work 1=l 3= 152
e VolageRange | VolageRange  Equipment Equipment Electiode | Height | Widh | Degth | NS0  Gap = .
L2 o > <=[V] Type Category Confi fin) (in) in) ol
15 016-H2A 18 0s2
1 ﬂ 600 MCC ~ Nommal VB v 4 12 10 18 %
16 |017-H1A 1! =l 18 012
Sk 2 E) 500 ML - Shallow VEE o 14 12 g B 5 5 e B
3 e 3 208 600 PNL - ATS VCE  ~ ir 12 10 18 k3 b o
L 4 28 500 PNL - cap Ve W2 w0 [
s 5 208 600 PNL ~ Lighting VB~ i 12 10 18 % i v
il 5 £ 600 PNL - Nomal Ve = 14 12 10 ® % * =
Ziljj T 7 208 S0 PNL - POU VB - 1 12 10 18 2 1 368
2] SRS 8 209 600 PNL ~ Porer VCE 4 12 10 18 ] 1® —
23 |025UTR 25 3 208 B0 PNL - Shallow (- 1 12 8 18 2 * 684
24 [0ETXGPRI 10 28 B0 PNL |  Swichbosd vee =] 1 12 10 [ % [
25 0270583 1 208 500 PNL ~] UPS viE ~| 14 12 10 B 2 18 778
e 12 28 B0 PNL vsD Ve = 1210 18 : =1~
13 208 500 PNL = XFMR Ve ~| M 12 10 18 2
14 208 500 SWG | Nomal Ve ~| = I u ®
15 4000 5500 MCC v o Ve v =% % % % 108
oK Cancel Heb Save As Defaut | Reset Defaut Save
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|l Component Editor [ 2w

Component Subviews:

Bus ———
S e =

Harmonic Source Equipment Type: PNL »| I Link
Reliability Data _
User-Defined Fields Electrode Config: VCB »| I Llnk
Datablock
Box Height inches ¥ Link Box Dimensions

— vches
10
_Scenato Manager,_| | %2 ] s
Ao | [oewow: B m
-—(01-UTILTYCO A | Working Distance: inches [ Link
s oot
#
== ())3-HV SWGR L
== ()04-TX B PRI
HC to Print:
o0 i e wesobr 0]
= ()06-TX3 PRI Arc Rash Instantaneous Protection
== )07-TXE PRI

- ()08-DS SWG1 Protection Category: l:l ™ Available

==(03TXCPRI ¥

Expand ||| Shrink _;

Component Editor now shows Box Dimensions

Equipment Type is taken directly from IEEE 1584 2018. Type consists of SWG, PNL, CBL, AIR, and MCC.
When linked, the software contains intelligence to correctly select the appropriate Type based on the
Equipment Category and Voltage. For example, if the software sees certain keywords in the Equipment
Category such as Panel in the word Panelboard, PNL will be selected for the Equipment Type. Refer to
IEEE 1584 2018 for a list of typical Equipment based on Voltage levels.

-_| Component Editor - Scenariol Base Project ] =N R <

Component Subviews:

2o o =
Haimonic Source Equipment Type: IF‘NL || @ Link

The Equipment Category is taken from the Bus library model. Additional entries may also be created by
directly typing into this field in the library model.

P

EQUIPDEFAULT_TEST_BACKUP_VE.LIB IE
Equipment | Rating |
Equipment Category:  |Lighting =~
Marf acturer: [sauARE D Type: [MoDEL 6
Deaciption: [600-25004 Max Vokage: [600
[~ Momentary Rating Basis
* Sym RMS " Asym RMS " Asym Peak

The Equipment Type and Equipment Category information may also be manually entered directly in the
Component Editor in lieu of selecting a Bus library model.
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-_| Component Editor - Scenariof Base Project ] [ & |

Component Subviews:

Equipment Library _ Equip. Categoy: Lighting | Loy | r ERGE
Aic Flas
Harmonic Source Manufacturer.  {SQUARE D Max Yoltage:

-] Component Editor - Scenario| Base Project | == iR =

Companent Subviews:
Equip. Category: W‘ 00V
Equipment Type: [ﬁ I Ll’lk
Reliability D ata

User-Defined Fields Electrode Config: [VEB ﬂ Equipment Default... |
Datablock o

The Equipment Data table is project specific — meaning that each project can have its own Equipment
Data table (AF_EquipDefault.ss6 & AF_EquipDefault_Metric.ss6). If these files are missing, it will be
copied from the Misc folder (Default C:\PTW32\Lib). Original Equipment Data tables can be found in
C:\PTW32\Bin and will be copied to the Misc folder if they are missing.

If a match cannot be found in the Equipment Data table, then the default enclosure dimensions from
IEEE 1584 2018 will be used instead. Again, the Equipment Category and Voltage will be used to
correctly select the values from IEEE 1584 2018.
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Using Data Visualizer to change enclosure dimensions for multiple equipment simultaneously

1.

Unlink the Box Dimensions. This can easily be done within Arc Flash.

Arc Flash | Working
Boundary | Distance
(in) (in)

Incident
Energy
(calicm2)

PPE Level / Notes
(N}

Label # Length From Energy at

Cable Incident
Incident
Low High k

Marginal

Trip Device
(ft)

EBABEBEBESE 8 EESE

Bus Detail...
Standard Label...

Sort By Selected Header

Auto Update Arc Flash Results
Link

Unlink

Global Change...

Export To...

User-defined Arc Flash Table...
Study Option Report...

Font...
Print/Export Options...
Print...

Print Preview

Ctrl+P

200.00
400.00

> 400.00
> Fault Study

TCC

Ground

Gap

Equip Type

Working Distance
s

DC IE Multiplier

All Of Above
I

2. Open Data Visualizer and click on Components. Select the buses (or protective devices) that you
want to change the box dimensions for.

@ Data Visualizer
Format; |Forrnat1 ;l‘ Compaonents... I Scenarios... Optians... ; ::ﬂ II-:. g:
v
<<| ¢ | S |,)| FlunSlu:iies...| Datablock... Quey... Format... o Nlc:w ¥ Sk
1 1 t |lEistd i |
2 Components Not in Any One-Line s
3 Hold the Cil key to select multiple components or the Shift key to select a range.
4
5 Scroll To Component Type
; eer T~ [o|w/ 2 d o1
; e meoEe
9 Yz: g g E E @ J
10 :z: J 18353
i Yes @ 3 E ; E E
12 Yes = ;
13 Yes g g H ﬂ ﬂ _]
13 Yes
™ Yes
Yes Scenario;  |Base Project -
16 Yes
7 " @ o [T
es
Iz Yes © Merge Cancel
)
20 Y:: Query... |
21 Yes
2 Yes ¥l Reip
T aveoirres 1 1 v
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3. Click on Datablock and create a new Format. Enter a format name of “Change Box Dimensions”.

Add the attributes shown below.

Format Editor ( Change Box Dimensions )

T

Cancel Help

Add toEnd ->

<- Remove

Displayed Attributes:

AF_BoxHeight
AF_Boxwidth

Insert Above ->
Insert Below -

Move Up ->

Move Down ->

Attribute: Template:
[ _BoxDepth %1 %2

IV Show Zero Value / Blank Text
A.B.C hd
Complex: lm

Vector:

€ Multiply B

4.

Component Type:
-— ~
@ Cable
Datablock Format X ‘ W 2winding Transformer
| A4 FWinding Transformer
[ Type omasiogiC. g Transmission Line
" Apply 7T Pl Equivalent .
Data State [
(& Component Editor / Equipment Evaluation &I
TCE Setting View / Fault Currents [4_FALLT] Edi (VR AATILED
Data Visualizer Fault Currenis [Comprehensive)
Format_001 | New ci
Harmonics ) . AF_ArcingF auh@ProtBr
Impedance gata - IB_us Thevenin Equivalent AF” ArcingF aul@ProtBus
e, ke~ t AF_ArcT
P Input Dats S |
Aokl Load Flow Data i AF_BoltedF aul@ProtBus
TCC One-Line View :lﬂ‘!eg:\;ﬁﬂ Devices : AF_Boundary
elability i
" Prabe Fieport - ANS| Fault Duty Copy orDagsbelh
Report - Arc Flash | i
Fieport - Arc Flash Line Side/Load Side | Pas | ﬁE’EﬁﬁL’?ﬁEm"Q
Report - Arc Flash Line Side/Load Side ‘wWorse Case AF_Exclude_Bus
Report - Arc Flash Waorse Case Delete AF Exclude. LineSide
© Import / Export Report - Bus Fault Current Data AF_FB@IET
Eepurl - Hamén;ncs . 42T AF_FB@IE2
eport - Load Flow Data |
Report - Motor List i I—Impm' 2;_;3315
; AF_Gap
Tee Default AF_GloveClass
AF_Grounded
AF_IE@WD1
AF_IE@wD2
AF_IE@WwD3 he
Data Visualizer
Foimat: ] ;[ Components... | Scenarios... Options. " Max ¥ Show Difference
-  Min ¥ Show Commert
(<| s |>>I Run Studies... | Datablock... Query... Format... & None ¥ Show Min/Max Color
1 [Component Field Base Project |
2 |M3BUS AF_BoxDepth (inches)
3 |PNLBUS AF_BoxDepth (inches)
4 |T1SEC AF_BoxDepth (inches)
5 |TXAPRI AF_BoxDepth (inches) Components...
g |[TXASEC AF_BoxDepth (inches) Scenarios...
7 |TXCSEC AF_BoxDepth (inches) Options... Global Change
g |UTILBUS AF_BoxDegth (nches) Datablock Format...
g |M3BUS AF_BoxHeight (inches) 45 Query & Replace with
10 |PNLBUS AF_BoxHeight (inches) 36 .
11 |T1SEC AF_BoxHeight (inches) 45 L Ehnge= New Value: 48
12 [TXAPAI AF_BoxHeight (inches) 45 SOMET R
13 |TRASEC AF_BoxHeight (inches) 45 Save As
14 |TXCSEC /AF_BoxHeight (inches) 36 Font...
15 |UTILBUS /AF_BoxHeight (inches) 45 Page Margin...

Click on Options. Under Group Data By, select Attribute.
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& Data Vi
Format. |Formatt | Components... | Scenaios... Options... 0 Max ¥ Show Difference
€ Min ¥ Show Comment
«| <] > ]>] Run Studies... | Datablock. Query... Format.. | @ None [V Show Min/Max Color
1 |Companent Field Base Project I
2 |001-UTITY CO AF_BoxDepth 0.00 Options X
3 |002TXAPRI 'AF_BoxDepth (inches) 67.00 Group Dala By
4 |003HV SWGR AF_BoxDepth (inches) 98.00
5 |004TXE PRI AF_BoxDepth (inches) 58,00 " Component ™! Repeat Component Name
5 |005-T%D PRI 'AF_BoxDepth (inches) 98.00
7 |006-TX3 PRI AF_BoxDepth (inches) 98.00 !
g |007-TXE PRI AF_BoxDepth (inches) 98.00 Group Color [
9 |008-DS SWG1 AF_BoxDepth (inches) 96.00
0 [0S TR PRl AT_BoxDepth (nches) 3800 ot [
11 |[0OMTR 10 AF_BoxDepth (inches) 98.00 Colr2 | |
1z |01T<3SEC AF_BoxDepth (inches) 98,00
13 |012-TX3TER AF_BoxDepth (inches) 98.00 " Colot for Dif
14 |M13DS SWGZ AF_BoxDepth (inches) 98.00
15 |015MCC 1A AF_BoxDepth (inches) 10.00 Color 1: |:|
16 |01BH2A AF_BoxDepth (inches) 6.00 oz [
17 |017-H1A AF_BoxDepth (inches) 6.00
18 |MERA AF_BoxDepth (inches) 6.00
an MaA AF RnavNanth finshas) & nn
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5. Now that all the dimensions are sorted together, select multiple rows, right-click and select

Page | 6

Global Change. You can now enter the new desired value.

14 |013DS SWG2

AF_BoxDepth (nches)

15 |015-MCC1A

AF_BoxDepth (inches)

Global Change. |

16 |016H2A AF_BoxDepth (inches)
17 |[017H1A AF_BoxDepth (inches)
18 [018RA AF_BoxDepth (inches)

Save Visualizer Format...

Save As

& Data Visualizer
Format: Imeaﬂ j Components.. Scenarios... Dptions. C Mj”‘ ¥ Show Difference
. " Min [¥ Show Comment
«| <] >]»] Fun Studies.. | Datablock Query Fomat.. | & Mone v Show Min/Max Color

1 |Component Field Base Project

2 |001-UTILITY CO AF_BoxDepth 0.00

3 |002TXAPRI AF_BoxDepth (inches) [e700

4 |003HVSWGR AF_BoxDepth (inches) |

5 |0D4-TXBPRI AF_BoxDepth (inches) |

5 |005TXD PRI AF_BoxDepth (inches) \

7 |006TX3PRI AF_BoxDepth (inches) \

8 |007-TXE PRI AF_BoxDepth (inches) \

9 |008-DS SWG1 AF_BoxDepth (inches) ‘ Components...

10 |003TXCPAI AF_BoxDepth (inches) \ Scenarios...

11 |D10MTR 10 'AF_BoxDepth (inches) | Options...

12 |011TX3SEC AF_BoxDepth (inches) | fatabfock Format: CtrlD

13 |01ZTX3 TER AF_BoxDepth (inches) } oy e
\
|
|
\

Global Change

* Replace with " Multiply By

New Value: |48

x

Cancel
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ANALYZE MULTIPLE ELECTRODE CONFIGURATIONS

Electrode configuration plays a crucial factor in the determination of the incident energy. What happens
when a VCBB configuration becomes VCB during an arc flash incident? The PTW software can now
automatically analyze other possible electrode configurations and report the higher incident energy
result. This is available for equipment configured as VCBB or HCB. Note that HCB is almost always result
in a higher incident energy compared to VCB or VCBB. The option is made available for peace of mind
and should not be needed on a regular basis.

When another electrode configuration is found to produce a higher incident energy, a (*N25a), (*N25b),
or (¥*N25c) indication will be displayed for that bus.

™ Use Maintenance Mode function for main device
™ Report PPE Level ¥ Report PPE Others
I Increase PPE Level by 1 for high marginal IE
™ Report Function Name for multiple functions
™ Append bus description to bus name
IV For VCBB, also run VCB and report Worst IE
IV For HCB, also run VCB+VCBB and report Worst IE
Bus Bus | Prot Dev |ProtDev| Trip/ | Breaker Bt Box Box | Arc Flash | Workin
. . g | Incident
Bus Name Protective | Bus | Bolted | Arcing Bofled | Arcing | Delay Opening Equip Elel:trgde Width | Height | Depth | Boundary | Distance | Energy PPE Level / Notes (*N)
Device Name | KV |Fault (kA) Fault (k&) Fault Fault Time | Time/Tol | Type Config (i) (in) i ) () (calicm2)
(kA) (kA) | (sec.) | (sec)

72 [023-MTR23 RTXF 048 1987 1523 1528 1171 00167 00833 PNL ~ veBw| 12 | 14 | 10 5 18 350
23 |025-MTR25 R7 SEC 416 873 577 479 410/ 135 00833 SWG v VeBw| 30 | 45 | 30 109 % 684 (N3
24 |026-TXG PRI R7 SEC 4186 669 574 477 409 1356 00833 SWG v vee-|l 30 | &5 | 0 110 % 686 (N3
25 |027-D5B3 FTXGSEC = 048 3189 2030 2401 1528 01917 00000 PNL ~ | veeB~| 12 14 | 10 58 18 778 [(*N3) (N2sa)
26 |028MTR28A LvP4 048 2180 1669 1820 1387 005 00000 PNL ~ VCBw| 12 14 | 10 25 18 197
27 |028-MTR28B LvPS 048 2189 1669 1820 1387 005 00000 PNL v VeBv| 12 | 14 | 10 25 18 197
28 |029-TX D SEC R7 SEC 416 B70 575 482  413] 1337 00833 SWG veBv| 30 | 45 | 30 109 % 684 (N3
29 |BLDG 115 SERV R7 SEC 416 701 601 503 431 1246 00833 SWG + VCB~| 30 45 | 30 107 £ 861 (N3
30 |LVDISTRB B-SWBD1 | 048 1001 765 823 706 0175 00000 PNL ~ VCBw| 12 | 14 | 10 3 18 281

information refer to
31 |NFPA 70 E, Standard v

for Electrical Safety in

the Workplace. |~

Alternative approach to analyzing different Electrode Configurations:

Scenarios can be created of the Base project where each scenario has all equipment set to a particular
electrode configuration. In the example below:

e Scenario S1 has VCB set as the electrode configuration for all equipment.
e Scenario S2 has VCBB set as the electrode configuration for all equipment.
e Scenario S3 has HCB set as the electrode configuration for all equipment.

In the Arc Flash Scenario options, select “Display Incident Energy From — Worst Case Scenario”. The Arc
Flash spreadsheet will compare all scenarios and report the highest incident energy from all selected
scenarios. Graphically, the results can also be viewed by applying new Datablock attributes introduced
in Version 9.0. AFWC_ElectrodeConfig will show the electrode configuration used to determine the
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highest incident energy. AFWC_IncidentEnergy will show the actual highest incident energy across all

sk Arc Flash Evaluation - Worst Case Scenario - [EEE 1584 2018
 DemilView @ SummoryView | Scenerios.. | Customlobel. | WorkPemit. | Re-PunSuoy |  dgtions. PPEToble. | @ Al GoTo/Guery
| Prot Dev | Prot Dev| Tript | Breaker ¢ :
Bus ‘ Bus Box | Box | Box Arc Flash | Working | Incident Cable Lsngth‘ Incident |
Protective | Bus | ‘Bolted | Arcing | Delay | Opening | Equip | Electrode Gap 4 PPE Level / Notes k. Incident Ener
Bus Name Dovee Nams | Ky |Eoted | Avcing | (5 |l Tima | Timartol | Tyes Confg. | Wicth | Height | Depth | 5% | Baundary | Distance | Energy e Label# | FromTip | Energyat | M40, C
sl (k8) Fau (8) ) o | ey i | G | () i) (i) | (callem2) Daics () Low Margnal

1 [FeB_WC - 1HCB PD0006 | 416 10.00 885 1000 885 05 00833 SWG + HCB~ | 30 45 W | 104 | 1 36 125 | ('s0) #0001

2 |HCE_WC-2VCBB  PD-0005 416 1000 885 1000 885 05 00833 SWG ¥ HeBw| 30 | 45 | 3 | 104 3 125 | (83 #0002

3 |HCBWC-3VCB  PD-0004 416 1000 885 1000 885 05  0.0833 SWG » HeB=| 30 | 45 | 2 14 4 K] 125 |8y #0004

4 |VCBWC-1VCB  PD-0001 416 1000 872 1000 872 1817 00833 SWG ~ VCB¥| % | 45 w14 28 3 202 (N9 ('S0) #0001

5 |VCBWC-2HCB  PD-0003 416 1000 872 1000 872 1817 00833 SWG + VCB=| 2% | 45 W 14 218 3% 202 (N9) (S1) #0002

6 |VCBWC-3VCBB  PD-0002 416 1000 87z 1000 872 1917 00833 SWG ~ ve~| % | 45 | % | w4 2B 3 202 (N9 (') #0003

7 |VCBB_WC-1VCBB  PD-0008 270 1500 1360, 1500 1360 1761 00833 MCC ~| WVCBB~| 2 | 26 | 26 20 231 8 017 (S0 #0007

8 :VCEELWC -2VeB PD-0007 270 15.00 1360 15.00/ 1360 1761 00833 MCC « VCEBT 2% 26 26 20 3 18 1017 {"S2) #0007

9 |VCBE_WC-3HCB  PD-0009 270 1500 1360 1500 1360 1761 003 MCCv| VCBEw| 26 | % | 2% 20 231 i 07 sz #0009

PR x [~ ForVCBB, also run VCB and report Worst IE
[~ For HCB. also run VCB+VCBB and repart WarstIE
H UTIL-0002 UTIL-0003 UTIL-0009

S4 VCBB_WC_On
S5 HOB_WC_On
S6: Both_WCEE_HCE_WC_On

Display Incident Energy From Use Study Setup Settings From 4

CBL-0002 CBL-0003 CBL-0009

& Cument Scenario ' Each Individual Scenario

" Worst Case Scenario € Cument Scenario

£ o Co Sooms PD-0002 PD-0003 —) PD-0002

: i , e ? C -
Thasstan’l T o Woost o et G VCB WC - 3VCBB VCB WC - 2HCB VCBB_WC - 3HCB
] Mode function for Main Device

1. Use Maintenance
2. Device Fai to Operate, Use Upstream Devices

T
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AF_ElectrodeConfig VCBB
[AFWC ElectiodeConfia VCB

ﬁ'“"cilnc‘idmﬂ:',nergy 20.22 Callcm"2 I

A ectrodeConfic HCB
AFWC EkctrodeConfig VCB

AF IncidentEnergy 12.46 Cal/cm‘2
ﬁ?WC IncidentEnergy 20.22 Cach‘ll

— AF ElectrodeConfig HCB
AFWC ElectrodeConfiz VCBB
AF IncidentEnergv 50.26 Calcm”2

F\\-‘C_Iuckieuﬂf_uergy 101.67 Callem”2 I
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NEW TRANSFORMER ARC FLASH LABELS

For some transformers, such as dry type, the incident energy will likely be higher on the secondary bus,
but the worst-case shock protection is on the primary bus. A new single transformer arc flash label is
now available to display the higher incident energy and shock protection from both the secondary and
primary bus. The new transformer label can be found at the bottom of the list within the Custom Label,
Standard Label, and Group Print interface. It is also available in the Bus Detailed report.

B Arc Flash Custom Label [m] X

Label Style Selection

Bus.  [005-TXD PRI [RS) |
_SKM_Risk_Label_Sample 03 - Avery L7166 - Portrait j

016-H2A (LVP2) ~E
Des|017H1A [LVP3)
—— 018-RA [LVP1)
Keywq 013-H34 (LvP2) J Lobel ; | o &
020-D5 SWG2 (R TXF)
021-TXF PRI (R TX F)
022-D58 2 [F TX G SEC)

a

023MTR 23(F TX G SEC)
025-MTR 25 (R5)
026-T% G PRI RS
027-DSB 3 (R TXF)
0268-MTR 28 & (LVP4)
028-MTR 28 B (LVPS)
029-T% D SEC [R5]
BLDG 115 SERV [RS)
002-TX A PRI (Transformer T A)
009-TX C PRI (Transformer T3] 5
D05-TXD PRI [Transformer Tx4) d Sh k R k
007-TX E PRI (Transformer TX E) oc Is
021-TX F PRI [Transformer TXE)
026-TX G PRI (Transformer TX G) i .
004-TX B PRI (Transf T C) v B Group Print — 0 X
p pro prl ate Al " Find Find in Selected Colurn:
29 in Arc Flash Bou n Bus Name Bus kV | Incident Energy (calcm2) PPE Notes [*N] Label# | Prnt | # Copies =
A . 21 |022-DSB 2 (F TAG SEC) 0.48 329 [*N3) Cn 21 r 0
3.10 callcm*2 Incident Energy|| 2 |usurrzr e st 048 23 (N3] 12 | 0
- 23 |025-MTR 25 [R5) 416 535 [*N9) 23 r 0
PPE Arc-rated Shlrt é 24 |026-TX G PRI (RS) 416 529 [*N9) 24 r 0
covera” + arc-r: 25 |027DSE 3[R TXF) 048 164 N3] #25 r 0
. 26 |028-MTR 28 A (LVP4) 0.48 2.46 #26 r 0
13800 VAC Shock Risk wh|| z7 |oesrr238 1ves) 0.48 245 87 | 0
26 |029TXD SEC [RS) 416 56.6 ['N9) 2 | [ il
2 Glove Class 23 |BLDG 115 SERV (RS) 416 536 [N #29 | [ 0
. —— 30 |LV DISTRIE (B-SWBD1) 048 139 830 [ 0
60 n LI m Ited Approa 31 | _DDZ-TKA PRI [Transformer TX &) 69.00 1888 [*N_kv] #2 I~ 0
z 2 003-T C PRI [Transformer T43) 416 339 M3 #19 | T 0
26 in o
REStrlcted Appr 33 005-TXD PRI (Transformer Tx4) 13.80 56.6 #5 | 0
34 | 007-TXE PRI (Transfomer TXE) | 1380 536 47 | 0
35 | 021-TX F PRI (Transformer TXE) 416 329 #20 B 0
- 36 | 026-TX G PRI (Transformer TXG) | 416 529 [CE] N 0
Location: Transformer T| - [urc e mavom o | 138 14 He o |
"
Sort Asce | Sort Desc Check Print | Uncheck Print |  Continue... Close Export... Help
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FREESTANDING EQUIPMENT

When protective devices are located in separate enclosures within switchgears or MCCs, it is now
possible to enter another set of data for electrode configuration, enclosure size, gap, and working
distance. This allows arc flash evaluation at this separate location within the same equipment and
printing of its own arc flash label.

-
-_| Component Editor - Scenario[ Base Project ]

o

27-DSB 3
Compaonent Subviews:
Protective Device
Settings ||7 Freestanding Equipment |
Fieliability Data . )
User-Defined Fields Equip. Cetegory 180
sk Equipment Type: PNL ~| W Link
Cl3 A
Electrode Config: VCB o

Box Height inches ?
Scenario Manager... Box Width: inches ™ Link Box Dimensions
Goto =1 .| oo [0 ches <:| Lves
o Busbar Gap: v Link
Working Distance: inches ™ Link

Atc FlashLabel |3 |

028-MTR 28 A

# Copies ta Print:

Expand || Shink

o

M 28 # 142

Setting a protective device to be a Freestanding Equipment can also be done within Arc Flash Evaluation.

= Arc Flash Evaluation - Base Project - IEEE 1584 2018

Page | 10

C Detal ( Summary  Scenarios... | Custom Label...| Work Pemnt... | Re-Run Study | Options.. | PPETabl
Bus | Bus |ProtDev ProtDev| Trip/ | Brea
SR Pn_:tecﬁve Bus | Boled | Arcing | Bolted | Arcing | Delay | Oper
Device Name | KV | Fault (kA)Fault (k&) Fault Fault Time | Timel
. . || | ) | (a) | (sec) | (ser
1 |002-TX A PRI R2 6900 185 185 060 060 05826 0.1
| 2 |003-HV SWGR RM10 1380 787 747 066 062 1917 00
3 [003-HV SWGR (R M10 LoadSide) Jru10 1380 797 747 732 686 00167 0.
4 |003-HV SWGR (R M8 LoadSide) Sort By Sebected Hede
5 |003-HV SWGR (R3 LoadSide)
6 | 003-HV SWGR (R6 LoadSide) v Auto Update Arc Flash Results
| 7 |003-HV SWCR (R7 LoadSide) Link 3
o .g;"(:::‘ Unlink >
9
T 006-TX3 PRI le‘ﬁ“g E(Fq)ﬂ'ﬂﬂ
11 |007-TXE PRI Not Freestanding Equipment
|For additional information refer to NFPA Equipment Default Data ...
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The Bus, Line Side, and Load Side Calculations will have its own equipment parameters that are
independent of each other providing flexibility to simulate actual conditions. The Equipment Category is
always enabled in the Component Editor and within the Arc Flash spreadsheet. Box dimensions, Gap,
and Working Distance will automatically be populated based on the Equipment Default Table.

_-_I Component Editor ==
Component Subviews:
Protective D1 i i
Senltle ;VB e ¥ Fieestanding Equipment Line ﬂde
UserDefined Fields Equp. Categoy:  |MetetEncosed 2L AN
Datablock ; :
Equipment Type: PHL vl ™ Link </ ————— F———q
Elechiode Config. | VCB - ™ | ATN-CB |
Bos Heigh o M ) I
Scenario Manager.. Box Width: inches ¥ Link Box Dimensions I T I
GoTo | dump. | |popeon iches . l
— v f
] sy mn 7 Link MAIN SW6E
‘working Distance: inches ™ Link _———— t———1
Aoty : FEEDER-CB | :
# Copies to Print D | ) [
| I
-

Expand || Shink e ] -

Load side ?
= Arc Flash Evaluation - Base Project - IEEE 1584 2018
" Detal % Summary S cenario | Custom Label... | ‘Work Permit.. | Re-Run Study Options... PPE Table... Equ‘pDefalJl.,l Al & GoTo/Query
Bus Bus | ProtDev |ProtDev| Trip/ | Breaker !
= 5 2 : - Box Box Box Arc Flash | Working | Incident
Protective | Bus | Bolted | Arcing | Boted @ Arcing = Delay | Opening | Equip 2 Elecirode Gap
sl Device Name| KV |Faul (kA)Faull (&) Fauk | Faut | Time |TimesTol | Type | COuPCatesony | “eongy "zf‘)'“ “:ﬂ D::;" (mm) B"‘;:“;‘“" D“('i‘;")‘“ (:m)
A kA sec. sec.)
3 |MAN SWG MAIN-CB 0.48 10.01 765 923 7.06 0175 0.0000 PNL | Switchgear VCB v | 49 24 36 25 26 18 218
4 | MAIN SWG (FEEDER-CB LoadSide) |FEEDER-CB 0.48 10.01 744 923 6.87 0.066 0.0000] SWG + | LV Switchgear VCB~| 20 20 36 2 18 24 075
S || MAIN SWG (MAIN-CB LineSide) FS 048 10.01 6.70 923 619 1.006 0.0000] PNL + | MetalEnclosed VCB v | 14 12 10 25 82 18 135
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ENHANCE ARC FLASH LABEL PRINTING OF OVERDUTIED EQUIPMENT

To help sort and print custom Deficient arc flash labels for Overdutied equipment, the text “OVERDUTY”
is now shown for equipment that have a Failed status in Equipment Evaluation. First select a Deficient
label and go to the Group Print interface. Sorting by OVERDUTY allows easy selection and printing of a

custom label.

Report Options when Equipment Evaiuaten Faied

Repott Options when Equipment Evaluation Failed

(& Report IE/PPE Equip Eval Notes and  Report IE/PPE -
T RaOverdtyw/olabel | Faied as Worst Case C AsOveritywsoLabel
e
1 Group Print - o X 7 Group Print - o %
& Al  Find Find in Selected Cohur: & Al  Find Find in Selected Column:
Bus Name BuskV | Incident Energy (calcm2)  |PPE Motes 'N)| Label# | Prnt | # Copies = Bus Name BuskV | Incident Energy (calcm2) | PPE Notes ('N) Label# | Pint | # Copies =
1 [0I7HIALVPY) 0.8 <OVERDUTY> 017 [Nate) B8 [ 0 1 |004TXB PRIR3) 1380 OVERDUTY| (N21a) 14 r 0
2 |009TXCPRI(F) 416 <OVERDUTY> 026| (N3(N21s) #9 [ 0 2 |004TXB PRI (Transfome: TX C) 1380 OVERDUTY| (N21a)  #4 r 0
3 | D19H3A (LVP2) (] <OVERDUTY; 034 [N2te)  #18 [ 0 3 |008DS SWG1RG1) 416 OVERDUTY| (N21a)  #8 [m 0
4 DIBHZALVP2) 0.4 <OVERDUTY 067 (H21e)  B15 [ [] 4 |003TXC PRI F5) 416 OVERDUTY| M3 (NZla)  HO [= 0
5 |D04TXB PRI (R3) 1360 <OVERDUTY> 068 (N21s) w4 0 5 |00S-TXC PRI (Transfomes T<3) 416 OVERDUTY| (NI [(NZla]  #9 r 0
& |0ZBMTR 28B (LVPS) 0.8 <OVERDUTY> 2.24 rNate) B2 [ 0 6 |010MTA 10(RG1) 416 OVERDUTY| (N21a)  #10 [ o |
7 |DIOMTR10RGT) 418 <OVERDUTY> 265 rH21e) B0 [ o | 7 |meH2A LvP2) 048 OVERDUTY| (N21a) 415 [ 0
8 |D04TXB PRI Transfomer TX C) 1380 <OVERDUTY> 267 (H21e)  #4 [ 0 8 |DI7HIALVPI) 048 OVERDUTY| (N21a)  #16 [ 0
9 | D0BDS SWG1 (R G1) 416 <OVERDUTY> 267 (N2l W8 [ 0 3 |019H3A(LVP2) 048 OVERDUTY| (N21a) W18 0
10 |027-DSB 3(F TXG SEC) 0.8 <OVERDUTY> 286| (N3(N21e) 825 [ 0 10 | 026-TX G PRI [Transfomer TX G) 416 OVERDUTY| [Ny ma [ 0
11 |BUS-000S(F TX G SEC) (] <OVERDUTY 288 [N3)[N21a) 000 [~ 1 11 |027-03B 3[F TX G SEC) 048 OVERDUTY| (MNI(N21a) 8B [ 0
12 | 009TX C PRI (Transfomer T3] 416 <OVERDUTY> 348| (N3)[N21a) #3 [ 0 12 |02BMTR 28A. LVP4LineSide F TXG 048 OVERDUTY| [N3) (N21a) #0028Line [~ 0
13 |LVDISTRIB (B-SWBD1) 048 <OVERDUTY> 348 (N21a)  #30 [ 0 13 |028MTR 288 (LVPS) 048 OVERDUTY| (N21a) 427 0
14 |02B:MTR 2BA, LVP4 LineSide F TXG SEC)  0.48 <OVERDUTY> 63.3| [N (N21a) & 0028Line [~ 0 14 |02BMTR 288, LVPSLineSide (F TXG 048 OVERDUTY| ['NS) [NZ1a] 80030Lne [ 0
15 |028:MTR 288, LVPS LineSide F TX G SEC)  0.48 <DVERDUTY; 633 [NS)[N21a) & 0030Line [~ ] 15 |BUS-D005 F T 6 SEC) 048 OVERDUTY| (N3 (N21a]  #O03D [ 1
16 | LV DISTRIB. B-SWBD1 LineSide (F TX 31 0.4 <OVERDUTY> 872 [N3][N218) # 0036 Line [ 0 16 |LV DISTRIB (B-SWBD1) 048 OVERDUTY| (N21a)  # 0
17 |006-TX3 PRI (RG] 1380 LEE (13 r 0 17 |LVDISTRIB, B-SWBD1 LineSide [F TX 048 OVERDUTY| ['N3) N2la) #0036Line [~ 0
18 |0O7-TXE PRI (R7) 1380 083 w7 | [ [] 18 |001-UTLITY CO (MaxTripTime @20s)  69.00 T (NPN2ICNG) B [m 0
13 | 018RA LYP1) 048 113 #17 [m] [ B9 19 |002-TX A PRI (R2) 69.00 932 N1 H2 r 0 =
Sothsce | SotDesc | CheckPiint | Uncheck Print | Continue. Close Evpart Help Sothsce | SotDesc | CheckPint | Uncheck Pt |[ Continue.. | Close Evport Help
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INSUFFICIENT AIC RATING

ENERGIZED WORK PROHIBITED
17 in Arc Flash Boundary

NO SAFE PPE EXISTS

480 VAC Shock Risk when cover is removed
00 Glove Class

42in Limited Approach

12in Restricted Approach

SKM Systems Analysis, Inc.

1 Pearl St.
Redondo Beach, CA 90277
(310) 698-4700

Job#: | 232874 | Prepared on: | 03/29/19 |By:| Engineer

Systems Analysis, Inc.




SKM Power*Tools Version 9.0 Enhancement List

NEw DATABLOCK ATTRIBUTES

AF_BoxDepth- The depth of an enclosed equipment such as Panelboards, Switchgears, and MCCs. Used
as a parameter in Incident Energy and Flash Boundary calculations for types VCB, VCBB, and HCB.

AF_BoxHeight - The height of an enclosed equipment such as Panelboards, Switchgears, and MCCs. Used
as a parameter in Incident Energy and Flash Boundary calculations for types VCB, VCBB, and HCB.

AF_BoxWidth - The width of an enclosed equipment such as Panelboards, Switchgears, and MCCs. Used
as a parameter in Incident Energy and Flash Boundary calculations for types VCB, VCBB, and HCB.

AF_BoxSizeCF — Shows the enclosure correction factor used for calculating the incident energy and flash
boundary using the IEEE 1584-2018 method.

AF_ElectrodeConfig - Bus electrode configuration of the equipment with 5 choices: VCB - Vertical
Electrodes in Cubic Box, VCBB - Vertical Electrodes in Cubic Box with Barrier, HCB - Horizontal
Electrodes in Cubic Box, VOA - Vertical Electrodes in Open Air, and HOA - Horizontal Electrodes in Open
Air.

AF_UnLinkedBoxDimensions - indicate if the bus box dimensions are linked.

AFWC_ElectrodeConfig — The bus electrode configuration of the equipment used for the worst case
scenario incident energy.

AF_MinArcingFault - Shows the arcing current variation correction factor used for calculating the
incident energy and flash boundary using the IEEE 1584-2018 method.

AF_MaxFaultInScenarios — Shows the highest Short Circuit Fault current (Bolted Fault) among all the
scenarios regardless of the incident energy value.

Page | 13
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UPDATED CRYSTAL REPORTS

Project: PLANT
Base Project

Arc Flash Evaluation Report

Bus Name Bus Protective Bus Prot Trip/ Egquip | Electrode Box Height/ Box ArcFlash| Working Incident PPE
kV Device Name Bolted/ Bolted/ Breaker Type/ | Config/ Width Depth Boundary| Distance Energy
Arcing Arcing Time Gap | WC Config (in) (in) (in) (in) (cal/em2)
(k) (k4) (sec.)  (mm)
001-UTILITY CO 69.000 MaxTripTime 463 418 2000 AR VOA 633.53 72.00 9252 Arcorated shirt & pants = arcrated
@202 coverall + arc-rated are flash suit
463 418 0.000 52 VoA
002-TX A PRI 69.000 R2 135 0.60 03583 SWG VCB 33 67 201.32 72.00 934  Arcrated shirt & pants+ arcrated
coverall + arc-rated are flash suit
135 0.60 0.133 52 VCB 38
003-HV §WGR 13800 RMI0 797 0.66 1217 SWG VCB 45 23 116.19 36.00 750  Arc-rated shirt & pants + arc-rated
coverall + arc-rated arc flash suit
747 0.62 0.683 152 VCB 36
004-TX B PRI 13.800 R3 7.79 748 0.017 SWG VCB 45 %3 2885 36.00 0.85 Mo Arc-rated PPE Requirsd
730 7.02 0.683 152 VCB 36
005-TXD PRI 13.800 R7SEC 102 0.72 1917 SWG VCB 45 %3 5140 36.00 208 Arcrated shirt & pants+ arcorated
coverall + arc-rated are flash suit
095 0.66 0083 152 VCB 36
006-TX3 PRI 13300 R6 788 5.84 0.017 WG VCB 45 %3 2922 36.00 0.86 Mo Arc-rated PPE Requirsd
740 548 0.083 132 VCB 36
007-TXE PRI 13.800 R7 787 738 0.017 SWG VCB 45 93 29.18 36.00 085 Ne Arc-rated PPE Requirsd
738 693 0683 152 VCB 36
008-DS §WGI1 4160 RGI 380 1.09 1817 SWG VCB 15 28 67.33 36.00 321 Are-rated shirt & pants + arc-rated
coverall + arc-rated are flash suit
344 0.87 0.683 102 VCB 2
009-TX C PRI 4160 F5 337 378 0.075 SWG VCB 43 %3 1478 36.00 030 N Arc-rated PPE Required
334 326 0.000 102 VCB 26

| 88 Arc Flash_2018 IEEE1584 (Load Side)

2/28/2019 6:53 PM

Crystal Report

i & Arc Flash_2018 IEEE1584 (Line Side)

2/28/2018 6:46 PM

Crystal Report

g' %‘I 30char - Arc Flash_2018 IEEE1584 Metric

2/28/2019 6:24 PM

Crystal Report

| &8 14char - Arc Flash_2018 IEEE1584

2/28/2019 6:23 PM

Crystal Report

| %I 14char - Arc Flash_2018 IEEE1584 Metric_Calcm2

2/28/2018 6:22 PM

Crystal Report

| & 30char - Arc Flash 2018 IEEE1584

2/28/2019 6:21 PM

Crystal Report

i %‘I 14char - Arc Flash_2018 IEEE1584 Metric

2/28/2019 6:20 PM

Crystal Report

I % 30char - Arc Flash_2018_IEEE1584 Metric_Calcm?2

2/28/2019 6:20 PM

Crystal Report
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NEW RELAY SEGMENT

IEC 60255-8 Thermal Overload Protection (49) - New relay modeling segment for creating libraries that
are based on the IEC 60255-8 thermal overload protection. Added for Siemens 7SK80, GE 869, and SEL
700G in the library.

" TecaTec o CEE
TCC Device List: |K'4 ;l Librany:  _SIEMENS. 7SKB0, 49, IEC 2556

Device Settings | Datsblock| One-Line |

Model: [7ska0 -]

CT Ratio 100 1 ~] ELA(Amps) IWUD

Service Factor im'l

Preload Current { x FLA): iD-EU
) 1000

Segment List Z‘ Setting1 Seting2

7 1 [48EC) (Tau k) ~ o ~f
ref =] ||
| =] =]
CKUPLIE : _SIEMENS, 75K80, 49, IEC 2558 - Motor/Gen/Xfmr Relay

[ME

CURRENT IN AMPERES

10000

&0 EH{IEN

-Segment Data

. Name !49 (IEC) (Tau: k) [+ Initially Shown in TCC

Type: IMnlm Relays LI

Type:  [[ECEO255-8 | SeniceFaclorRange <=: 101
Methad: i‘rhermgn‘,ume bl 1 N[

i _;._I&}z

SANODIS NI AL

b
Al taro.n—te0 L)
3 [
K o

Tau Tau K
Desc (i) Factor |

7
|
A ] 100 | 010 |
B 1000 | 100 | T
c 0000 | 400 | Ky
D 1000.00 | >0t TripTimein mintugs
Tau Heating-up Time Constant

Definite AL 10 1 Actual Load

Ipre Preload Current

K Sefting Factor per IEC 60255-8
Inom Hominal Current of protected object
D Definite A

\
|<=D
on

crei [0 ;[ cTSec |

€ Disc SR >0
10 100 1K 10K
@ Cont 0070000

Ref. Voltage: 480V Current in Amps x 1
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OTHER MISCELLANEOUS ENHANCEMENTS

Speed improvements in conducting Arc Flash studies

Improved Arc Flash miscoordination reporting when an ATS is involved.

Improved input data formatting for the new Arc Flash IEEE 1584 2018 standard.

Improved Arc Flash worst case result Datablock reporting.

Enhanced Arc Flash Evaluation to better handle 3-winding transformers where loops are involved.
Improved Arc Flash Incident Energy Lines in TCC drawings.

Improved the Arc Flash Line and Load Side minimal arcing fault calculations using IEEE 1584 2018.
Added ANSI LLG to Equipment Evaluation.

Updated the protective device library. Refer to "Readme V9.0 Lib Changes.pdf" for more information.
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