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Using New PSS/E Full-Topology Case

* The features described in this presentation are available in the

base package of PowerWorld Simulator
— There are many features in PowerWorld Simulator’s Integrated
Topology Processing Add-on that will take greater advantage of the

ERCOT full-topology cases, but you can use the full-topology cases
without the ITP
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Opening the PSS/E Full Topology Cases

* There is nothing new here

e Simply choose File, Open Case from the main menu and choose the
appropriate RAW file

* Opening PowerWorld *.aux, PSS/E *.con etc will work as normal

— Special processing has been added for reading strings that use FixedNumBus
as identifying information

— FixedNumBus is what the PSS/E data structure calls a “Bus”

 This data structure supports PSS/E’s continued use of Fixed Numbered Buses as
identifiers for other objects such as generators, load, branches, etc...

* PowerWorld and most EMS systems use a string instead
(PowerWorld calls these “labels”)
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Saving the PSS/E Full Topology Cases

* There is nothing new here. Simply save the

case

* But, for those of you who do not have the
Integrated Topology Processing Add-on, we
have added a special feature under the file

menu

— File > Save Merged FixedNumBus Case

— This will merge as much of the power system

inside PSS/E’s “FixedNumBus” structure as
possible while maintaining the power flow

solution
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Save Merged FixedNumBus Case -

. Th|.s W!” merge as many T i RGHT
switching devices as \]1 o3 2( >
M {o: H ”
possible that are “inside I Single Bus
each FixedNumBus ‘ i MIDDLE
. 3 al 4 22
* The “PSS/E Bus” will often | >— i | -
be split, so there are RingBus "=t [Lbalb2'| "™* g oker-and-a-Har ™"

multiple electrical points — —
with multiple Line C - Must Keep LN )
. ine Line
voltage/angles ] ﬁ 1/”"5 N
11

— We must keep these to 5 MIDDLE

maintain the solution j N I21 LineY

Line D Line A Line Z
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Bus Table

° Bus table Wi” include a” © Model Explorer: Buses i

. Explore £ e
nodes, with new columns = =« PEICI Btk 8% M BB et Geo st comne B (- B2 9 B I8 - B Ot~
plore lelds
i Filter |Advanced ~ |Bus - - | Find... Remove Quick Filter ~
] > " Recent
b f |t ~ ] Metwork Fiter 8y: @Al (O FixedNumBus Only (O SuperBus Only
< Ie a u v Branches By Type
Number FixedNumBus Sub  [Sub Nui Sub Name Name Labels All Area Name Nom kV PU Volt Volt (kv) Angle |
y g AC and DC (76256) Node "1 ‘
Breaker (18891) Number
8 Disconnect (45808) 15647 3052 4

— FixedNumBus — These are i roe s

HB Ground Disconnect

HH seriesCap 18)

buses from the RAW file B Tatomer s

EH Branches Input (76252) 15656

 In RAW file : 1-999999 i

EH DC Transmission Lines (4)

user defined groupings of e

— SubNodeNum — For RAW | Ermimemes | 281

skl
2

B Line Shunts (1)

files, within a substation all = e =

B8 Mismatches (69188) _15666)

|

Multi Terminal DC 15661

nodes must have a unique 5o I

8 Three-Winding Transformers (379) 15670 3056
integer ID e b =
* In RAW file: 1 -999 o e =

. o 1] B::.:c(m; Authorities (59) :::;Z 3058
* Whenreading a RAW file, .. =
tion Groups 1

P W | d b 4 b el o
owerWorld sets our bus =t =
b b I @‘ MW Transactions (79) 15k

n u m e r a S e OW Open New Explorer : Search|3053 Search Now Options ~

PowerWorld Number = 1,000,000*SubNodeNum + FixedNumBus
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Filter By: () Al @ FixedNumBus Only

@ Model Exploi .~ Buses

Show Only Bus objects that have
been specified as a FixedNumBus

Explore

=il R AT Y- ) Records ~ Geo~ Set~ Columns~ ft) - B | Options -

L L

Explore | Fields

.. Remove Quick Filter ~

> Recent 1 I
v [ Network Fiter By: OAl Q) FixedNumBus Only O SuperBus O
v Branches By Type =
8 ACand DC (76256) Labels Al ( Area Name: (RCEN GIRELY || REASD || A Number |FixedNumBus | Sub |Sub Num
BB Breaker (18891) Node
EH Disconnect (45808) 4| 3052 Number
Fuse 5 3052
& Ground Disconnect s 3052 2163 3048 3043 1 3048
[ tine (8859) s 138518 2164 3049 3049 4 3048
g ;0“ Ec"’ﬂ’* DB‘"‘W‘"‘ 3| os3 138.818 2165 3050 3050 1 3050
68 ranatomer (5640 o o isasis 2166} 3051 3051 4 3050
88 z8r036) 8| 30 136618 2167 3052 3052 1 3052
EH Branches Input [76252) 7 3053 138.818 2168 3053 3053 1 3053
EB Branches State (76252) 2 3; :;g élf 2169 3054 3054 1 3054
> 31— e —170] 3055 3055 14 3053
[ DC Transmission Lines (4) 1 i 1;;';; R = i
> [B Generators (1789) 2| 3 138818 2171 3056 3056 6 3054
[ Impedance Correction Tables (5) 13| 3053 138,818 2172 3057 3057 16 3053
’ gt"::;iﬂ;’*“‘“ = 2173 3058 3058 21 3053
5> B Loads (8282) 3| 3054 _ 2174 3059 3059 1 3059
B Mismatches (69188) ‘; ;Eij ggzji 2175 3060 3060 1 3060
> g ;‘“#';E;Z:“;‘D‘Ezm 12| 3083 318 2176 3065 3065 1 3065
witched Shunts (2614) 30 == = an
[l Three-Winding Transformers (379) ‘; 25;3, _2177] 3066 :969 1 3565
HB Transformer Controls (2640} 7| 3054 __2178] 3067 3067 1 3067
> 8 Vvoltage Control Groups 8| 304 2179 3068 3068 5 3067
EH voitage Droop Controls 16 3053 2180 3071 3071
EH VSC DC Transmission Lines 7] 30 — S
v Aggregations lf: 2 :H'Slf __2181] 3072 HWie
B Areas (59 ol o e 2182 3075 3075 1 3075
[l salancing Authorities (59) 21| 30 138.818 2183 3076 3076 6 3075
Bus Pairs 2| 30 138.818 3 3077
B8 Data Maintainers 3| 30 38813 2184 3077 > . =1
> BB Iinjection Groups 24| 30 818 2185 3078 3 1 3078
> BP Interfaces 21) 5| 30 138.818 2186 3079 3 1 3079
B e i : 2187 3080 3 3 2966
ulti-Section Lines 3 20 -
B MW Transactions (79) Y - 2188 3081 -
Open New Explorer i Search 3053 Search Now Options ~
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Generator, Load, Shunt Tables

* FixedNumBus = integer which
points at one of the other buses e Al
in the case to be the  Filter |Advanced -~ |Generator . |-

" ” Nun;:er of |FixedNumBus Name of Bus ID Labels All Status Ger
M s of Bus
FixedNumBus

1 10001090' 1090 B1 losed
. 2 5001102 1102 B1 losed
* New constraint on IDs £ I : e
. 5 3001253 1253 B1 | w;ed
— Generators IDs must be unique of | soons0e 1304 L lozed
across all buses that share the same o] Joosies Dree o o
. 10 7003179 3179 B1 Closed
FixedNumBus e e 4 e
13 5419 5419 B1 losed
14 11005592 5592 B1 losed
15 3005680 5680 B1 losed
16 11005769 5769 B1 | wrd
e Same concept for Loads and ] — 2 o
19 6006317 6317 B1 losed
SwitchedShunt objects ] — o o
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Chooser Dialog for Gen, Load, Shunt

| by Bus and FixedNumBus

* Option at top [gee=on

by FixedNumBus Onl

O Choose a Generator - O X  Choose a Generator — (] X { Choose a Generator - O X
x 2523 entries x 1789 entries X 1789 entries

~ Sortby @Name (O Number |by Bus and FixedNumBus + Sortby @ Name OM.mberI by FixedNumBus Only ~| ~ Sortby Q) Name Omnberlby&smv vI
Eiter Advanced “~ Generator - oy BusOnl Fiter Advanced “~ Generator - v Fiter Advanced v Generator - v
x C]U“ Area/Zone Fiters  Quick deus x C]Use Area/Zone Fiters  Quick | Define Remove x DUse AreafZone Fiters Quick Define  Remove
x Search Next Search Al s Search Next Search Al 3 Search Next Search Al
You can use wildcard characters ®or ? You can use wildcard characters * or ? You can use wildcard characters * or ?
|
7RNCHSLR_S1( 170771) #51 [34.50 kV] |FixedNum 7RNCHSLR_S1( 170771) #51 [34.50 kv] | FRNCHSLR _S1_4 ( 4170771) #51 [34.50 kV]
51 4( 417077 k! RNCHSLR_S2 ( 170772) #52 [34.50 kV] I FRNCHSLR _S2_11 ( 11170772) #53 [34.50kV]

FRNCHSLR_S52 ( 170772) #52 [34.50 -kV] |FixedNum 7RNCHSLR_S2 ( 170772) #53 [34.50 k] FRNCHSLR_S2_9 ( 9170772) #52 [34.50 kv]
7RNCHSLR 52 ( 170772) #53 [34.50 k] |FixedNum ABYBS_ B1( 113801) #B1 [345.0kV] ABYBS_B1( 113801) #B1 [345.0kV]

. FRNCHSLR §2 11( 11170772) #53 [34.50k ACA_UNIT1( 170200) #51 [34.50 kV] ACA_UNIT1_4( 4170200) #51 [34.50kV]
Note: Generators Sioe il ADC230 ( 86103) #EQ [230.0kV] ADC230 ( 86103) $EQ [230.0kV]
. AER-230 ( 86108) #EQ [230.0 kv] AER-230 ( 86108) #EQ [230.0 kv]
may appear twice ACA_UNIT1( 170200) #51 [34.50 kV] [Fixedhum AGUAYO_W1( 153031) £W1 [34.50 k] AGUAYO_W1_3 ( 3153031) #W1 [34.50kv]
ACA_UNIT1_4 ( 4170200) #51 [34.50 k] AIRCO_G1( (110311) v)T-‘Pl [1[3.80 kV‘]w} AIRCO_G1( 11(0311) ~‘=P!j [13.80[ kv] i
H X = 0k AJAX_UNIT1( 143521) #W1 [34.50 AJAX_UNIT1_4( 4143521) #W1 [34.50
when showin g by ggf 2211333)) :-gg {[gg.g k\\;]] AJAX_UNIT2 ( 143522) #W2 [34.50 kV] AJAX_UNIT2_7 ( 7143522) W2 [34.50kV]
AGUAYO_W1( 153031) #W1 [34.50 kV] [FixedNum ALCOA_G1( 110301) #P1 [13.80kV] ALCOA_G1( 110301) #P1 [13.80kV]
both AGUAYO_W1_3 ( 3153031) W1 [34.50 kV] ALGODON_W1( 163071) #W1 [34.50kV] ALGODON_W1( 163071) #W1 [34.50kV]
AIRCO_G1( 110311) #P1 [13.80kV] ALGODON_W2 ( 163072) #W2 [34.50 kV] ALGODON_W2 ( 163072) #W2 [34.50kv]
AJAX_UNIT1( 143521) #W1 [34.50 kv] |FixedNum ALISYNCON_17 ( 23902) #SC [17.50 kv] ALISYNCON_17_7 ( 7023902) #SC [17.50 kv]
AJAX_UNIT1_4 ( 4143521) #W1 [34.50 kV] ALPASTOR B1( 136401) #B1 [34.50kV] ALPASTOR B1( 136401) #B1 [34.50 kv]
AJAX_UNIT2 ( 143522) #W2 [34.50 kV] |FixedNum AMI-138 ( 86100) #EQ [138.0 kv] AMI-138 ( 86100) #£Q [138.0kV]
AJAX_UNIT2_7 ( 7143522) W2 [34.50 kv] AMI_AMISTAG1 ( 180021) #H1 [13.80 kv] AMI_AMISTAG1_3 ( 3180021) #H1 [13.80 kv]
ALCOA_G1( 110301) #P1 [13.80 k] AMI_AMISTAG2 ( 180022) #H2 [13.80 kv] AMI_AMISTAG2_6 ( 6180022) #H2 [13.80 kv]
ALGODON_W1( 163071) #W1 [34.50kV] AMOC_AMOCO_1( 110271) #PE [13.80 kv] AMOC_AMOCO_1_2 ( 2110271) #PE [13.80kv]
ALGODON_W2 ( 163072) #W2 [34.50 kv] AMOC_AMOCO_2 ( 110272) #PE [13.80 kV] AMOC_AMOCO_2_4 ( 4110272) #PE [13.80kV]
oK Help Cancel OK Help Cancel oK Help Cancel
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Tables for Branch (Lines, Transformers)

e Table will include

x hes |
Explore Y Branches Input X Buses X Branches State X Generators

Explore | | Flelds P T Bk 8 5% 44 93, % Records~ Geo- Set~ Columns+ B2 . P - W v E | options -
> || Recent iter [advanceg - [Branch =l - Find. Remove Quick Filter ~
v

Network Fiter By 3 From Number From From Name | To Number To To Name Circuit | Status  |Branch Xfrmr B
v Branches By Type BranchDeviceType FixedNumBus IFixedNumBus Device Typ
e a u §8 AC and DC (76256) GLine 18202 3046 3046 3003048 3048 1 Closed Line NO 0 0.0
8 Breaker (18591) @ Transformer f15203] 3043 3043 2003048 3043] 1 Closed  Breaker  NO . 0.0
B Disconnect 45808) 8 series Cap 8204} 2003048 3048 3003048 3048| 1 Closed  Disconnect NO 0 o
" = . f18205] Open Disconnect NO
. H Fuse eake 3049 3049 7003049 3049 1 Closed Disconnect NO 0. 0.0
J— ro m IXe u m u S B8 Ground Disconnect @ Disconnect 5003049 3049 7003049 3048] 1 Closed nnect NO 0 0.0
HH Line (3859) @R 6003049 3049 7003049 3049 1 Closed Breaker NO 0 0.0
Load Break Disconnect Bruse 5003049 3049) 3003050 3050} 1 Closed  Line NO 0, 0.0
. G sewscwor® @Load resk D aoiosa| ek procre IR i Cowd Disconnedt NO
losed isconnect NO 0. 0.0/
Transformer (2640)
—_— I O FIXEd N u I N B u S gzwm o B Greund Gisconngy 2003050 3050 3051 3051 B  Closed  Disconnect NO 0 0.0
— Chedk All 3051 3051 6003051 3051 1 Closed Disconnect NO 0, 0.0
Branches Input (76252) T 8214 5003051 3051 6003051 3051 1 Closed  Disconnect NO . 0.0
BH Branches State (76252) 6003051 3051 7003051 3051 1 Closed Disconnect NO 0 0.0
. > H¥ Buses (69188) 7003051 3051 2003052 3052 1 Closed NO 0 0.01
[ ] § DC Transmission Lines (4) 3052 3052 5003052 3052 1 Closed NO 0 0.0
> BB Generators (1789) 2003052 3052 6003052 3052| 1 Closed NO 0 0.0
ﬁ Impedance Correction Tables (5) 3003052 3052 6003052 3052 1 L»|Df€d H: 0.0 ::
. . » B Line D.FACTS Devices 4003052 3052 5003052 3052 1 Closed NO 0.0
i 5003052 3052 6003052 3052 1 Closed NO 0.0 0.0
I u I Line Shunts (1) 3052 3052 15003055 3055 1 Closed NO 0.00: 0.0
> HP Loads (8282) 3053 3053 4003053 3053 1 Closed NO 0,001 0.0
ﬂ Mismatches (69188) 2003053 3053 12003053 3053 1 Closed NO 0.0 0.00
o > @B Mutti-Terminal DC 3003053 3053 4003053 3053 1 Closed  Breaker  NO 0.0 0.0
IDs must be unique . sl B o8 R o
— losed reaker  NO 0.0 0.0
Three-Winding Transformers (379)
q % Tlansfcrr:wr‘cgn\ruli(2540] G 5003053 5053 11003055 3053 1 Closed  Disconnect NO 00 0.0
~ 6003053 3053 13003053 3053 1 Closed onnect NO 0.0 0.00
> HA Voltage Control Groups 7003053 3053 12003053 3053 1 Closed  Disconnect NO 0.00¢ 0.0
a C ro S S a ra n C e S B vottage Droop Controls 8003053 3053 12003053 3053 1 Closed  Disconnect NO 0.0 0.0
8 VSC DC Transmission Lines 9003053 3053 12003053 3053 1 Closed  Disconnect NO 0.0 0.0
v |1 Aggregations 10003053 3053 11003053 3053 1 Closed  Disconnect NO 0.00 0.0
m 8 Areas (59) 11003053 3053 12003053 3053 1 Closed  Disconnect NO 0.0 0
a S a re e S a e ﬁ Balancing Authorities (59) 13003053 3053 3054 3054 1 Elnced Er‘e HE E
B8 bus Pairs 2003053 3053 3055 3055 1 Closed  Breaker  NO 0.
& Dats e 8003053 3053 19003057 3057 1 Closed  Breaker  NO 0
Deta Maintainers 7003053 3053 23003058 3058 1 Closed  Breaker  NO 0
» BB Injection Groups 3053 3053 12425 12425 1 Closed  Line NO 0.0
> ﬂn Interfaces (21) 3054 3054 4003054 3054 1 Closed nnect NO 0.00
L B ] annInca EnnINE A 1 Flosnd WA Ao

FixedNumBus
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* BranchDeviceType ;'fdfse i
a viceType

has a been a field in B Line

© Model Explorer: Branches Input

PowerWorld for 15 — | B @ Trensformer |

Explore | Flelds EhR . SerIES Cap Bl s

Filter |Advanced - I - |Find... Remove Quick Filter -

> Recent
—r——— =
v Network Y T To To Name Circuit | Status |Branch Xfrmr R X B
ye a rS ~ 1 Branches By Type BranchDeviceType Breaker Iﬁx:dNumaus ‘ IDW“! Tvp l | |
HH Ac and DC 76256) =”"= g 3 308 1 Ciosea
Bl Breaker (18891) Transformer E 2 48 3048 1 Closed
FH Disconnedt 45808 @ series Cap 5 Disconnect 48 3048 1 Closed
H M . M Bl Fuse B Breaker : Open
° F B 4 3089 Closed
I e rI n I I S Bl Ground Disconnect 8 Disconnect 5 ZBR . o8 Hoced
HH Line (8359) B =R 8 4 3049

Load Break Disconnect Bruse 3050

: i 3050

natural and easily sty @Fuse =
Geck : : s

N w1 (@ Load Break Discor B

d H h G U I > B Buses (69185) ] ﬁ:
one Iin the NOW B ol ; Ground Disconne: 2

EH Impedance Correction Tables (5) 5 igii

> BB Line D-FACTS Devices 2
- riskei ; Check All w52

Disconnect NO

B T TR E e TR

Line NO
> B7 Loads (8282) 3053
B Mismatches (69188) 3083
> BB Multi-Terminal DC d1 Ck A“ 3053
B switched Shunts (2614) Un e 3053
HH Three-Winding Transformers (379) b 3:?:
. é@l Tj:l!lﬂl!!‘el Con.tmli (2'6401 13003053 3053
Voltage Control Groups 12003053 3053
Bl Voltage Droop Controls 8003053 3053 12003053 3053
BB vsC DC Transmission Lines 9003053 3053 12003053 3053
v Aggregations 10003053 3053 11003053 3053
R Areas (59) 11003053 3053 12003053 3053
EH Balancing Authorities (59) 13003053 3053 3054 3054
Bus Pairs 2003053 3053 3055 3055
BE Dt Molidines 8003053 3053 19003057 3057
Data Maintalner: 7003053 3053 23003058 3058
> BB injection Groups 3053 3053 12425 12425
> BP Interfaces (21) 3054 3054 4003054 3054
A tatem e inm annIAca 2nca eAnanca nca
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Chooser Dialog for Branch Objects

* Option at top

We see BOTH
entries, so
branches appear
multiple time

by Bus and FixedNumBus
by Bus Onl

by FixedNumBus Onl

{) Choose a Branch: All Branch

x £§9188 entries

Filter Advanced ~ Branch v v
X [[JUse AreafZone Fiters  Quick  Define | Remove
X Search Next Search All

You can use wildcard characters *or ?

@ Choose a Branch : All Branch - o X
X 69188 entries

Filter Advanced “ Branch v
X [JUse Area/Zone Fikes  Quick | Define = Remove

X' | Search Next Search Al

You can use wildcard characters * or ?

Search For Near Bus Select Far Bus, CKT
12705 ( 12705) [138.0kV] 36TH_ST_2( 2005427) [138.0 kV] CKT 1
2982( 2982) [138.0kV] MEDINABS_17 ( 17005305) [138.0 kv] CKT

2982_2 ( 2002982) [138.0kV]
2082_3( 3002982) [138.0kV]
2983( 2983) [138.0kV]

2983_2( 2002983) [138.0kV]
2983 3 ( 3002983) [138.0K

36TH ST (_5427) [138.0kV
36TH_ST_10 ( 10005427) [138.0kV]
36TH_ST_11( 11005427) [138.0kv]
36TH_ST_12 ( 12005427) [138.0kV]
36TH_ST_13( 13005427) [138.0K]

oK Help Cancel

Search For Near Bus ,
12705 ( 12705) [138.0kV] 36TH_ST_2 ( 2005427) [138.0 kV] CKT 1
2982( 2982) [138.0kV] | MEDINABS_17 ( 17005305) [138.0 kV] CKT

FixedNum| MEDINABS (  5305) [138.0kV]
FixedNum| MERIDA (  5310) [138.0 kv] CK

oK Help Cancel

O Choose a Branch : All Branch - (m} X
x 10674 entries

e e

Filter Advanced - Branch v v
% [[JUse Area/Zone Fikes  Quick | Define
x Search Next Search Al

‘You can use wildcard characters *or ?

Search For Near Bus ColastEanBus CuT
12705( 12705) [138.0kV] MEDINABS ( _5305) [makvl KT 1
2082( 2982) [138.0kV] | | Mermari—sstepiate

2983 (2983) [138.0 k!

6895 ( 6895) [138.0kV]

6898 ( 6898) [138.0kV]

6921( 6921) [138.0kV]
7RNCHSLR_8 ( 170775) [138.0kv]
ZRNCHSLR_S1( 170771) [34.50 kv]
TRNCHSLR 52 ( 170772) [34.50kV]
8009001 8( 2808) [138.0kV]
80090028 ( zaos) im E}k\f]

oK Help Cancel
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Bus View Changes
onsolidated FixedNumBus”

(o

= ] X

HECREO RN T 138KV ( 3058)|% Find.

Full Topology ~ | Options = Views ~ >

15.459 MW

- 3,874 Mvar
Bus: 13058) [FixedNumBus=3058] Bus: 1058) [FixedNumBus=:
Nom kV: 138.00 Nom kV: 138.00
Area: 1) Area: ONCOR_ED (1)
Zone: (114) 0.00 MW Zone: O_DALLAS (114)
1.0059 pu n
Pt 0.0 MW 0.0 MW 13002 KV [531.0 MW
0.0 Mvar 0.0 Mvar -12.6 Mvar 0.0 Mvar 0.0 Mvar
4.93 Deg 0.0 MVA 0.0 MVA 4.93 Deg 33.56 MVA 0.0 MVA 0.0 MVA
Not Valid $/MWh ) : Not Valid S/MWh 1L ! :
:
:
.
CKT 1
8_22
22003058 [3058] KT 1
a]s_23
23003058 [3058] CKT 1

8.7

_8_;
25003058 [3058] _
7003053 [3053]

_8_3
3003059 [3059]

System State System State
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