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Power factors and efficiencies at 100%, 75%, and 50% loadings
Loading category ID and % loading

Equipment cable data

: Induction motor data 4iall <ils aall clily &

Rated KW/hp and KV

Power factors and efficiencies at 100%, 75%, and 50% loadings
Loading category ID and % loading

Equipment cable data

: Static load data 4SaliaY) Jlaalyl iy -
Static Load ID

Rated KVA/MVA and KV

Power factor

Loading category ID and % loading
Equipment cable data

: Lumped load data 4xaxall Jlaa¥) cilily -3
Load ID e
Rated KV, MVA, power factor, and % motor load e
Loading category ID and % loading e
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: Capacitor data gas sl cldiga alily -
Capacitor ID

Rated KV, KVAR/bank, and number of banks
Loading category ID and % loading
Equipment cable data

: UPS & charger data ¢s-<llg 480 cilaa g ity -5

Element ID

Rated AC KV, MVA, and power factor, as well as DC rating data
Loading category ID and % loading

: Other data s AY) bkl -
Method (Newton-Raphson, Fast-decoupled, or Accelerated Gauss-Seidel) o
Max lteration e
Precision e
Acceleration factor e
Loading category e
Initial condition e
Report format e

Sl s a8 A asasal) Alert View LoV Gt L ¢ 3330 Jaenidl) JSUia (o sl g sal @
Ol Cld Gilarally 4lE o (5 giay ) mi8 ) @l 505 Gsws Load Flow toolbar
2050 Jseail) VAT dia paall g psaaall

Report Manager le il « gl Jiiai s (i el Saaii fSTAS o miliill ) )i 2085 o

Result page 4l dada N Jisil5 « Load Flow toolbar < sl day yi 8 5 s sall

boai b Gaui ge S 4 je (S 5215 Load Flow Report duesil) sy 5 2
Db WS LAY s e

¢y (<Y) Asanads ddpddi gal
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B | oad Flow Analysis Alert Yiew - Output Report: LFreport g g|

Study Case:  LF 1004 Data Bevision:  Base
Configuration;  Mormal Date:  09-16-2004

Critical

Device..  Tupe R ating Caleula.. X% Value Condition ~ Phase .

CEN LV CB B00Amp 926392 1158 Overlload 3-Phase
CB32 LV CB 1754mp  306.42 175.1 Overlload 3-Fhase
Fuse3  Fuse ¥Amp 1239913 3179 Oveload 3Phase |
Genl Generator 0 Mevar 0 UnderEx.. 3Phasze
#FMR 3 Transfor... 1 MV, 1.028 102.8 Ovelload 3-Phase

4 1

Marginal

Device.. Type Rating Calcula,., %Value Condibion  Phase ...
Busl Bus 0.48 kW 047 37.3 Undery... 3-Phaze
Bus2 Bus 0.49 kv 0.4E5 964 Undery ..  3Phase
Fuse2 Fuse 125 Amp 119932 959 Oveilload 3-FPhase
Sub3 Swagr  Bus 228 Amp  208.301 92.6 Ovelload 3-Fhase

report.

ETAF Repart - LFreport { Load Flow Repart

i [h R e
Load Flow Raport Manager a
| I:urnplcch Pt | Rasult |5ummgry| eejeet Branaple ETAP Pager 1
oostinn Tvine, Colifaran 5550 Deee 10002006
() Wigsmer catract  OTLIZRSETE SH: ETAF-OTI
Parel Feport - Ciperstion Techuologs, [ne b1 - B b |
I H:pnﬂ C:'FDF g e peration Techunlogy, [ne. StudyCes: [P 1004 eusion: Hase
ilename:  EXAMPLE Coofig: Normal
VWS Werd
OHiEh Test Fomat ha L i prinbed of asergon gt o, 16l vk Bae (120 chaselaa)
eennd bine of remarka for 'L 1004 " atulyreses
(M3 Exeel
15t Ae Diatault
LOAD FLOW REPORT
Ouiput Report Name
,— =S Franat 3 Buz Valaze Genration Laad Load Flow SFMR
2pY 1 LY hMug fme. MW Bew MW M ™ WE Mew hmp B R I
Eml 0Am STERL -1 [} ] 0 = 0A% 03 mIE AT
Fah b3 G 13 s 80T
| CAETAP 55 Demo Exanple:ai 51 B 0480 EIFE 20 [} 0 0E4T 030 Bl AT 1300 68 Gin
LU nAm STETE ED 1 L C TR BECOE TR A LI TIIE 91
itn B 34300 Loagon 00 1303 201 ] [R5 4085 LIFL 1P 033 2400
Hel i ok Cancel
wuh1m B8 B 3R e
&b 2
urel 1480 LOLOGE 25 [} 0 OAET 03T P03 Brg AT I3 Gl 203
ahith 1Am LoL&le LS 1 TR A T T A5 ClAdE LITB Q42
uhdl INET 3081 1533 @ad
B mam Leged Ll 300 DE1 O LPDD 0003 RT3 [EETRN TR N Y
b 1068 1080 LeED -luii
&k B
Gih 3 ERETI TR W n n nnne W LAR Sk G 145l [T RIEY Y LERS !
£ »
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: Analyzing the Results ZUll) Judas ¥, ¢

o e Ayl AalS Q) ualiall Zatll ULl Jdat (S ¢ Jlead) 3835 Al p Juicki aay @
Gsh Lulh &l Load Flow Results Analyzer Jual) ix a2l Jlas alascioly 4440
Ly 3 8 3554l Load Flow Result Analyzer Jwal) @axi dagis Jlas Juasi 3l
Sl Sl il ekt Load Flow toolbar < sy

M Load Flow Result Analyzer @

o 0 | Raing JRaeakv | ke | kw | amp [ %PF | %Loadng | Vtema
Ref. Selecll Reparts CAP1 450 kvar 416 448 0 62.29 0 3973
15 T Loadl | 200KVA | 048 | 121 | 2% | 383 | 86
LTGLoad| 100KA | 048 | 0 | 102 | 1216 | 100 10106 |
NPT | Z0WA_|_ W6 | 10| 1 | an7 | &
WP | %00KvA | 33 | 189 | 48 | 6B | &
LUMPS | 500 kvA 345 263 24 | 838 | 8B 9961 |
MOV | J4743HP | 046 | 0 | 0 | 0 | 0]
(M2 | ZwHp | 132 | 7 | 1902 | %597 | 2
W3 | 7HP | 046 | 287 | 60474 | 7% | 9% | U8
[ |Mud 125HP (.46 44397 101 1311 | 9151 948
M5 S0HP (.46 19389 | 40962 | 5395 | 9039 949
Mt 120HP 046 44979 | 97606 | 1279 | 9082
~ |Pump 1 500 HP 4 184 407 | 6231 | 91.09
Pt o | 150WP | 132 | 617 | %5 | @3 | ® | U5
Synd 150HP 0.46 58505 | 121 | 1655 30 08 |
©ActiveProject | EXAMPLE
() All Project in Active Directory
Repart Type Load Type Load Info L.oad Flow Results Alert
Induction (] Teminal Bus KW Loading — _
Q Genealro V] Synchionous [ Type [¥] kvt Loading L I| 10 5 M| % IA
) Bus Resuls 7] Lumped (¥ Rating (V] Amp Loading Ovei\okage 105 % 02 |%
[VIMov (V1% Loading , :
] TeminlVat Display Options
Load v| Capacit v| Teminal Yoktage
lous N () Actual Value
(O Sources Msve Unit
Filter O)kvA Voltage
8
Omva | | [Export.,’ [ Find ‘ Help I
¢ 0
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Load Flow Result Analyzer

k_u; ¢ Study Reports ﬁ‘)\éﬂ\ :Lu\‘)d.i ua\;j\ ;«‘)Aj\ %) L}LEAS\ aalia L) JﬁJ\Aﬂ\ RREN )

Zenl

400 M

Bual
220 KV

Linel

i ) i oAl g lie (e ) pe Al pall 0B & 5 puiall o )85 S e oS

- Glad) JSAIL LS il ek SV Report Type field ¢ il ¢ 5 2s @

s (V) Jua

A AL el (g sl AU Jlaal) (385 Al 3 o ) G stladll

Busi

220 KV

Tumpl

275.263 MVA

—

u D Q Line?

Bua3

220 KV

Tump?

145.784 MVA

¢
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A2 3 ial) (Jadadl) ac

-

MName IGen 1

Description | Slack Generator

" Waoltage Control

" Mwar Control

-
Synchronous Generator Editor - Genl u
Reliability | Fuel Cost | Remarks | Comment
Info Rating I Imp/Model I Exciter I Govemar I P55 I Harmaonic
| 220V 400 MW  Swing
— Infa
2 IGEM @ ' In Service \
Bus IEus1 LI 220 kW 7 Out of Service ‘
— Equipment — Mode
FDR Tag IGefﬂ N
i+ Swing i

— SC Designation

Gen. Type |Turbo

=

IEC Exciter Type | Turbine 130%

E

jhem

dj Lhdol Findl Helpl ﬂ" Cancell

— =4

~

Synchronous Generater Editor - Genl u-‘
Reliability | Fuel Cost | Remarks | Commert
Irnfa Rating I Imp/Model I Exciter I Gaovemar I PSS I Harmaonic
| 220KV 400 MW  Swing
— Rating
kW % PE MWA, = Eff. FPoles
{400 |220 |85 |470.588 |95 |4
FLA RFM
I 1234 I 1800
s St - |
— Design Setting —war Limits ]
AT AT Vangle
Max. Q
100 | <100 o T
Rated kW Bus kVinom o
~ Operating Min. G
AT Vangle MW Mvar
ID
| 100 | o | 361298 | 223.963
j IGef'|1 ;I J Undol Find | Helpl QK I Cancell
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Bus Editor - Busl | £ |
Info I Load I Motor/Gen I Rating I Hamonic I Heliabil'rt'_.rl Remarks I Comment I
Info
ID [Bus Nominal. kV [220 fea" Service
" Out of Service
Initial Yoltage ———— ~ Operating Voltage —Connection
FAT) Angle LW Angle {* 3 Phaze
£ 1 Phase 2w
100 O 0 0 I
I I I I L P haze 3w
— Equipment — Load Diversity Factor
Mir. Mazx.
FDR Tag |
jen {125
Name IB'-'5 1 — Classification
Zone |1 :
Description [Swing Bus
Aea [T =
j IE'”51 LI ﬂ Lhdol Find Helpl oK || Cancel
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Bus Editor - Busl £

|1

Info I Load I Motor/Gen  Rating |Harrnnr1ic| Heliabil'rt'_.rl Remars I Cnmme.-ntl

~ Type — Continuous
& Other
= MCC — Bracing
" Switchgear
™ Switchboard
i Switchrack

jlauﬂ LI ﬂ Undo| Find Helpl OK || Cancell
Bus #1 — g sl (ludad da) cila glaa g il
rTransmissiDrn Line Editor - Linel g1
Irfo |Ccnﬁgumtiun I Grounding I Impedance I Fleliabil'rt'_.rl Remarks I Comment I
— Infa
D IIJnE'I & In Service
" Out of Service
; From IB'-'S:-} LI 20KV —Connection
| | ]
Te IE"'S-I LI Ll % 3 Phaze I
— Egquipment = 1 Phaze I 1
FOR Tag |
— Units
Mame | Length IW
Description m
j Iune1 ;I j Undo| Find He-lpl OK || Cancel
[ o
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Transmission Line Editor - Linel

Info Corfiguration | Grounding Impedance IHE.-IiabiI'rt'_.rI Remars Ccmmeml

Linit |

— Impedance (per phase)
R X Y
Pos. [(iE pos— Jo < otmsper 0l <]
Zero [0 [o [o A '
— Temperatures |
Base I?E vI *C Min. |75 °C Max. |75 °C
|

jlhﬁnﬂ

LIJ Unda

Find

Helpl ] Il Cancell

JSo¥) Badt) - Jail) Jo ghad aaf cila glaa g il
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Lumped Load Editor - Lumpl
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eayel T ey

Loadl 2 gl st g

Info | Mameplate I Short-Circuit I Heliabil'rtyl Remaris I Comment I

I 273263 MVA 220 kV ( 80% Motor 20% Static)

— Infa

@ & In Service
D ||J_IITI|:l1 " Out of Service
— Corfiguration
Bus |Bus2 | 220KV | >
— Equipment -
Status |Cnrrt|nuuus ;I
FDR Tag I :
— Connection
Name I i 3 Phase
Description 1 Phase
— Demand Factor
Data Type |Estimated -
I _I Continuous  Intermittert  Spare
Friority |Other | [loo |50 o™ = | |8

J [ Lump1

Llj Llndul Flrldl Helpl oK || Cancel

Lumped Load Editor - Lumpl

- —

Info Mameplate

ShortCircuit | Reliability | Remarks | Comment |

I 279263 MVA 220KV [ 80°% Motor 203 Static)
— Ratings — Motor/Static Load
0% I 80 % Motor Load 100%
MWA, % PF 5 0 0 0 0 0 0 0 0 0 O
kv [220 Amp 7329
100% 720 % Static Load 0%
— Loading ||
Motor Load Static Load
Loading Categany % Loading ot b wear G b wear
1 |Cesign 100 189.833 (117639 47475 29.422 -
2 |Mormal 100 189.899 117.689 47.475 29.422 |
3 ||'"winter Load 0 (0.000 [0.000 0.000 (0.000 e
4 | Surmer L 0 (0.000 [0.000 0.000 (0.000
5 [|Backuy ] 0.000 0.000 0.000 0.000
5 o 0 0.000 0.000 0.000 0.000 =~
Cperating Load: IEHEEE MW =j I'I?.'EEE Mvar 47 46 MW +jE.413 Mvar
J ILump‘l ;I J Undo|  Find Help | (0] 4 || Cancel
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Bugl
220 kV
Genl

400 MW

Linel

Busz

220 kV

Lumpl

5 %6 X279 263 MVR

21
= S

2732

¢ Line2

Bus2 4764
5. #%
145 8 -

220 kW

Lump2

145_784 MWL

Aglad 0 BS a5 i) (ol aga L) e ) ) il e Slaiihia pUSI 3 jial) (Jaudadl) aua

(K.V)

Linel

BuaZ

220 kV

Lumpl

Busl
ZZ20 KV
Zenl
400 MW
—
Z03.7
( : -
425.1 100%
—
Z21._8

oy

59-9%  279.263 MVA

)

279 2

g] LineZ

Busa3 +76_4

99-
220 kV *145.8

LumpZ

145.784 MVA
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Electrical Transient Analyzer Program sl (. 4Sh s1a¥) Julas zali »

Bus Input Data

Bus Information & Nominal kV Init. Voltage Generation Motor Load Static Load
ID Type kv % Mag. Ang. MW  Mvar MW Mvar MW Mvar
220.000 100.0 0.0 0.000 0.000 0.000 0.000 Busl SWNG
220.000 100.0 0.0 189.899 117.689 47.475  29.422 Bus2 Load
220.000 1000 0.0 99.133 61.437 24.783  15.359 Bus3 Load
Buses Total 0.000 289.032 179.126  72.258 44781 Y

LINE/CABLE DATA

ID Library Size L(m) #8 T(°C) R X Y MVAb %R %X %Y

Linel 1000. 1 75 0.02000 0.04000 0.0000000 100.0 0.00 0.01 0.0000000
Line2 1000. 1 75 0.01250 0.02500 0.0000000 100.0 0.00 0.01 0.0000000
Line3 1000. 1 75 0.01000 0.03000 0.0000000 100.0 0.00 0.01 0.0000000

LOAD FLOW REPORT

Bus Information Voltage Generation Motor Load Static Load Load Flow
& Nom kV
ID Type kv % Mag. Angg MW Mvar MW Mvar MW Mvar ToBusID MW Mvar Amp %PF

Busl Swing 220.00 100.00 0.0 361.30 22396 0.00 0.00 0.00 0.00 Bus2 177.96 99.10 534 87.4
Bus3 183.34 124.86 582 82.7

Bus2 Load 220.00 99.98 0.0 0.00 0.00 189.90 117.69 47.46 29.41 Busl -177.94 -99.07 534 874
Bus3 -59.42 -48.04 200 77.8

Bus3 Load 220.00 99.99 0.0 0.00 0.00 99.13 6144 2478 1536 Bus2 50.42  48.04 200 77.8
Busl -183.33 -124.83 582 82.7

oy (C;a‘ﬂ) MWGAM
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Busaz Bus 4 Gen 2
1000 MW
canl Busi 345 ¥V 345 k¥

Bus 3
T1 Line3 T Z
500 MW 15 kV 15 kW
I 400 MVA 800 MVA

@ D D

LineZ
Linel ]
Lump2
.o . .. 89_443 MVA
AU 3 j8al) Jandedil) aca i)
Bus §
345 EV

&

Tumpl
847 _585 MVA

Galadl JUl) 3 4 eSH (o 58l e ghaia palic aal (al g jpad ol o mi 448 e o1 @
Ciliay 5 ¢ Aranall Jlaal) XS5 Jail) Lo ghad ¢ a )il laal ¢ clal gl e culais) il
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2-Winding Transformer Editor - T 2

Info  Rating l Tap l Hanﬂonic} Reliabilffyl Hemarksl Commerﬂl
| 800MVA U5 15kV
Rating Connected Bus
kv WA mamva LA Nom. kV
mm [BH  [s0 ] | 1338 15
Sec. |15 0752 U5
Impedance Z Varigtion Z Tolerance
%2 XR €s ”"’Taz —
Posive [10 50 P o
Zenm ’_1[) |_5D @+5%Tap
h s

L8

TR

nTechnical Colleges Proy,
oy

>

EEIRTUN RS
2-Winding Transformer Editor - T 2

_—

Info lRaﬁng} Tap lHanmmic

I Re\iabi\'rtﬂ Remarks} Commeml

| G00MVA
Info

M5 15kV

why  InSenvice

0 B

AT € Out of Service

~Cannection ——
pim [Bus 3 o] sk || © e
(" 1-Phase
S v
* |BUS4 —J B [~ Secondan!
Equipmert Twe@
| MFR
FDR Tag |
Type (Cther -
Name | Class |Cther -
Temp. |55 v]
Description |
BIL (0 -

jhz

L

Load Flow Analysis Jsiill ) e il Jleall 38005 el Jidii 220 @

380 laclue day 35 sedag Mode toolbar e sl Al jo claclus day 35 e 25a sl
daill 5 e jull duljall Jsds 4 48 cpa 4 Load flow toolbar Jway)

J+
Bus2 Bus 4 Gen 2
1000 MW
Genl Busl 345 kV 345 ¥V Bus 3
T1 Line3 T 2 E)
500 MW 15 &V 15 ¥V
I 400 MVA 500 MVR
(2 | D (1
100 % 105 %
97.44 % Line1 | ez 10194 %
Lump2
59.443 MVA
Busa &
345 kV
83.39 %
TLaamp
B47.585 MVE
L (<37) duanady dduby By
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Line data for the system

Per-unit Per-unit
Line Series Z Series ¥ Charging
bus to bus R X G B Mvar
O @ 0.0108 0.0649 2.5 ~15 6.6
@ @ 0.0235 0.0941 2.5 ~ 10 40
@ & 0.0118 0.0471 5.0 —~20 7.0
3 & 0.0147 00588 4.0 —16 8.0
@ &= 0.0118 0.0529 4.0 —~18 6.0

o1

(<37) ww@\ﬁ



nTechnical Colleges Proy,
Cop

eayplis I

L a Il 2 gt et st o s S

Bus data for the system

Generation Load y
Bus P (MW) @ (Mvar) P (MW) @ (Mvar) p.u. Remark
@ 1.0 lﬁ Slack bus
@ 60 35 1.0/0°
© 70 42 1.0/ 0°
@ 80 50 10/ @
® 1w . 65 3% 10/0° PV bus

Transformer data for the system

Transformer bus to bus Per-unit reactance Tap setting

@ - 0.04 0.975

oV (<Y) Aamads il gal
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Short Circuit Analysis

il sUasl il Qs PowerStation Short Circuit Program il Jadas gl asiy
gt i | PPANY

. 3-phase S.C 20l o eS)) paill o

. Line to ground fault g=_ YU b shaall saf Juail Uas o

. Line to line fault u=_ Y1 oo Jjme 4 (b m Juail Uas o

. Line to line to ground fault u=_Y) s (b G Juail Uad o
Cletlise (e Smd ¢ palll Gl L & e sy zealid) sl S ¢ el jeSll )8 Sl e
Gaany s 25 cililual) o384 53l Cangy LS ¢ aUaill 8 Jay )l Jaghad 5 <l gall 5 40 il S el
IEC  LeS sl 280 ulaas (C37 dlul) ANSI/IEEE Al uleall & jlaa)

. (e 5 [EC 4+9) Standards
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D A8l e ZSC Al b oSy daa

Zy = J CR'+ EX)°
Y. R = Sum of series resistances

Y. X = Sum of series reactances

oo Ry 5l i ) ALYl Auial) loladd o) o) sie EC 5 ANS] kil alaill s

. Alert view Sleniill (e 5 S.C Editor sl jall ) yse ddda g

L.J)J:LALEJL.\ ;m) Y}iua.)‘;_i)éﬂ )msj\ M}:\u\)d ;\);j Q\)L;‘;su)ﬂﬂ )
D Sl sl b jleda) Sy Al @y il Short circuit toolbar <l bl
pdaill Jaudadill a5l (e el 22 Mode toolbar &m)n Last oy d = Sy Laldll
LS Al al) o3gd il luall Jay 38 el ¢ A o jnlie Choat ) il A JAY)

Mode

: Gl g,

3

Short=Circuit Analysis
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ANS...

Run 3Ph S.C Duty ANSI C-37 (DAl 2 4l juall) clullata Jads

11l

=%
€
<

b

Run 3Ph S.C for 30 cycles 3.3 ¥+ daal AN 2 ¢Sl pualll) Jads

2

Run 3Ph, LG, LL, LLG S.C for 1/2 cycle 8,32 ciual 3aal uall) g gif Jeiis

2

Run 3Ph, LG, LL, LLG S.C for 4 cycles <8 day i saal palll £) 5 Jaidia

2

Run 3Ph, LG, LL, LLG S.C for 30 cycles 8,52 30 33al jualll g1 gi) Jbds

2

Run Arc flash IEEE 1584/NFPAT0E  clial gal (3 (o S (pugil) A j3 s

)

Display Options uaadl < s

<
?—

Alert View <ilgaiil) gl

Report Manager s &l 3 1)

@l L) alus Short Circuit Analysis (2 eS8l wadll Jalad iy Jirdi 2ic @
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cSbbuall Gl LA yulee juaiy e L « Short Circuit Study Case editor

S sl Gl (e 2ae )5l Gl aal il ¢ Info page Clesiall daia (e @
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Short Circuit Study Case fz]
Info | Standaed | Arc Flash  Adpusiment  Alert
Study Case 10 Transformet Tap Equp. Cable & OL Heates
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Synchronous Motor Editor - Syn1 @
StatCat  StatngMode = Cabled | Cabledmp | Relisbity | Remaks -~ Commert
Info | Mameplate | Model | LR Model | Ineia  Protection | Excier | LoadModel | Start Dew |

1 1250HP 13.2kY 130 44WGAkeml 15kY
Impedance #d" Tolerance
#d"[15.385| AR 2758/ Xo|15.385 XZ2|15.3% 0 |%
Machine Type
fApplcation Ratar Type |EC Exciter Type
Motor v RoundRotor % Turbine 1302 v
Dynamic Mode]
(J Hone () Equivaent () Trangient (3) Subtransient
| #d 110 ¥g | 108 Tdo' | A6 Skreak | 08
b 1 Tdo" | 0,002 5100 | 1.07
‘ L 1 ®g'| 12 Tgo' | 37 51201 118
Typical Data Too" | 0.002 Damping = 2
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Synchronous Motor Editor - Syn1

Stat Cat | Starting Mode EahleNdEeﬁmp Rekability Fle;mrk? | Comment
Info | Nameplate | Model | LR Model | Inettia | Protection | Exciter | LoadModel | Stat Dev

1 1250HP 132kY 1-3/C 4 AWGkemil 15KV 4.‘
Load Coupling

= i=F= =

Imertia Caloulator
Mubar Coupling Load Tkl
RPM | 1800 1800 | 1800 | 1800
whe 40 £00 | 9528
| 0.026 0.354 0609
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