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EXECUTIVE SUMMARY

The Midcontinent Independent System Operator (“MISO”) requested an Affected System Impact
Study (“SIS”) Study for the Southwest Power Pool (“SPP”) Definitive Interconnection System
Impact Study (“DISIS”). This report documents the impacts of 16 projects in the SPP generator
queue on the MISO transmission system. The SPP study projects are listed in Table ES-1. All of
the interconnection projects listed in Table ES-1 except for GEN-2016-166 were examined with
the DPP-2016-Aug-West phase Il model. The GEN-2016-166 interconnection project was
analyzed using the DPP-2016-Aug-South phase 111 model.

Table ES-1
Interconnection Projects Evaluated

Queue # Capacity | Service .F;;L Area Proposed Point of Interconnection
GEN-2016-166 35 ER/NR Solar AEP Prairie Grove 69kV
GEN-2016-036 44.6 ER Wind WAPA Granite Falls 115kV
GEN-2016-074 200 ER/NR Wind NPPD Sweetwater 345kV
GEN-2016-087 98.9 ER Wind WAPA Bismark - Glenham 230kV line
GEN-2016-088 | 1512 |ER/NR | Wind KCPL st;‘l’(r\‘fm (Gen-2015-005  Tap)
GEN-2016-092 | 175 |ER/NR | Wind WAPA gjgkv"e'a”d Olds _-Ft Thompson
GEN-2016-094 200 ER/NR Wind WAPA Tap Ft Thompson - Oahe 230kV
GEN-2016-096 227.7 ER Wind NPPD Tap Pauline - Moore 345kV
GEN-2016-106 400 ER Wind NPPD Gentleman Substation 345kV
GEN-2016-110 152 ER Wind BEPC Tap Laramie - Stegall 345kV
GEN-2016-115 300 ER Wind KCPL Holt County 345kV
GEN-2016-130 202 ER Wind BEPC Leland Olds 345kV
GEN-2016-147 44.44 ER Solar WAPA Sidney 115kV
GEN-2016-151 202 ER Wind WAPA Tande 345kV
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GEN-2016-164 | 7.92 |ER Wind BEPC | Groton 115kV
GEN-2016-165 | 202 | ER Wind | WAPA/NPPD gj‘gkf/ort Thompson - Grand Island

Tables ES-2 and ES-3 lists the thermal overloads and voltage violations, respectively, identified
in this study and notes if the constraint was mitigated for this study. The constraints identified in
this report occurred in the Summer Shoulder West model.

Table ES-2
Thermal Constraints Identified
MISO Area Transmission Elements
From
. - To Bus | Rate B
Monitored Facility Bus Owner | (MVA) Notes
Owner
603030 MINVALY7 115 652551 Upgrade is raising one transmission
GRANITF7 1151 XEL WAPA 181.1 structure
Table ES-3
Voltage Constraints Identified
Bus Voltages Outside of Threshold
ELE Bus Name BasekV Bus Notes
Number Owner
615642 GRE-CEDRMT13 345 XEL Mitigation recommended for this study
615646 GRE-CDRMTH13 345 XEL Mitigation recommended for this study
615643 GRE-CEDRMT23 345 XEL Mitigation recommended for this study
615647 GRE-CDRMTH23 345 XEL Mitigation recommended for this study
615648 GRE-CDRMTL23 345 XEL Mitigation recommended for this study
601028 EAUCL 3 345 XEL Mitigation recommended for this study
999044 BGG_SCAP 345 XEL Mitigation recommended for this study
615529 GRE-PANTHER4 230 XEL Mitigation recommended for this study
619940 HUC-MCLEOD 4 230 XEL Mitigation recommended for this study
602014 BLUE LK4 230 XEL Mitigation recommended for this study
602001 PR ISLD5 161 XEL Mitigation recommended for this study
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603121 LOON LK7 115 XEL Mitigation recommended for this study
680231 MEENON 69 XEL Mitigation recommended for this study
605504 WEBSTERS 69 XEL Mitigation recommended for this study
605505 OAKLAN_8 69 XEL Mitigation recommended for this study
605506 DANBURY8 69 XEL Mitigation recommended for this study
605507 TOWER RD 69 XEL Mitigation recommended for this study
605511 LAKE26 8 69 XEL Mitigation recommended for this study
605236 DELANO 8 69 XEL Mitigation recommended for this study
605233 LSTRPRAS 69 XEL Mitigation recommended for this study
605237 WACONIAS8 69 XEL Mitigation recommended for this study
605234 MCLEDCNS8 69 XEL Mitigation recommended for this study
605235 WTRTWN 8 69 XEL Mitigation recommended for this study
618426 GRE-NWGRMNY8 69 XEL Mitigation recommended for this study
618434 GRE-GRMNYTP8 69 XEL Mitigation recommended for this study
618427 GRE-HOLLYWDS8 69 XEL Mitigation recommended for this study
618428 GRE-HOLLYTPS8 69 XEL Mitigation recommended for this study
605239 MOUND 8 69 XEL Mitigation recommended for this study
605366 PINE LK8 69 XEL Mitigation recommended for this study
605207 WSX FLS8 69 XEL Mitigation recommended for this study
657233 ROBBIN 8 69 OoTP Mitigation recommended for this study
657232 DRAYSUGS 69 OTP Mitigation recommended for this study
657230 HAL RURS8 69 OTP Mitigation recommended for this study
657960 KENNEDY8 69 OTP Mitigation recommended for this study
657229 HAL INT8 69 OTP Mitigation recommended for this study
657228 BOWSMNTS 69 OTP Mitigation recommended for this study
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659698 WAHPET2Y 230 OTP Mitigation recommended for this study
659699 WAHPET1Y 230 OTP Mitigation recommended for this study
620329 WAHPETN4 230 OTP Mitigation recommended for this study
657474 JOLIETES 69 OTP Mitigation recommended for this study
658109 FERGSFL4 230 OTP Mitigation recommended for this study
620242 CLBKPIP7 115 OTP Mitigation recommended for this study
620240 MN PIPE7 115 OTP Mitigation recommended for this study
620241 CLEARBRY 115 OTP Mitigation recommended for this study
620327 HANKSON4 230 OoTP Mitigation recommended for this study
615637 GRE-SILVRLK4 230 OoTP Mitigation recommended for this study
657728 MPLLPRT7 115 OoTP Mitigation recommended for this study
636199 BLACKHAWK 3 345 MEC Mitigation recommended for this study
638082 WAVRLYS8 69 MEC Mitigation recommended for this study
638081 WAVRLYWS8 69 MEC Mitigation recommended for this study
638080 WAVRLYNS 69 MEC Mitigation recommended for this study
636283 PLNFDJT8 69 MEC Mitigation recommended for this study
636300 FLOYD 5 161 MEC Mitigation recommended for this study
636280 WAVRLYJ8 69 MEC Mitigation recommended for this study
636284 NASHUA 8 69 MEC Mitigation recommended for this study
636282 JANVLL 8 69 MEC Mitigation recommended for this study
636220 EL FARM5 161 MEC Mitigation recommended for this study
636240 BUTLER 5 161 MEC Mitigation recommended for this study
636225 UNIONTP5 161 MEC Mitigation recommended for this study
635017 ATCHSN 3 345 MEC Mitigation recommended for this study
86111 J611 161 MEC Mitigation recommended for this study
Mitsubishi Electric iv Power Systems Engineering

Power Products, Inc (MEPPI) Division (PSED)
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75730 J530 POI 345 MEC Mitigation recommended for this study
636302 CHCITY S8 69 MEC Mitigation recommended for this study
635730 MNTZUMA3 345 MEC Mitigation recommended for this study
65730 J475-J555PO0I 345 MEC Mitigation recommended for this study
84760 J476 POI 345 MEC Mitigation recommended for this study
680319 JACKSON 69 DPC Mitigation recommended for this study
680515 DUNETHS8 69 DPC Mitigation recommended for this study
680286 CONNORSV 69 DPC Mitigation recommended for this study
680284 T CON 69 DPC Mitigation recommended for this study
680249 GLENWOOD 69 DPC Mitigation recommended for this study
680321 HERTEL 69 DPC Mitigation recommended for this study
680280 POQUETTE 69 DPC Mitigation recommended for this study
680320 BIG SND 69 DPC Mitigation recommended for this study
680508 WARRENS 69 DPC Mitigation recommended for this study
680495 MART-SC8 69 DPC Mitigation recommended for this study
680496 MART-PP8 69 DPC Mitigation recommended for this study
605368 SPRING 8 69 DPC Mitigation recommended for this study
680510 HAMONDS8 69 DPC Mitigation recommended for this study
680498 YLLWTP 69 DPC Mitigation recommended for this study
680252 WOODVILL 69 DPC Mitigation recommended for this study
680285 CYLON 69 DPC Mitigation recommended for this study
680290 DEERPARK 69 DPC Mitigation recommended for this study
680572 DEER PK TAP 69 DPC Mitigation recommended for this study
680439 CARR CK8 69 DPC Mitigation recommended for this study

Table ES-4 lists the proposed mitigation and cost allocations for the network upgrades identified
in Table ES-2 and Table ES-3 that have been confirmed by the respective Transmission Owner.
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Table ES-4

Cost Allocations for Confirmed Network Upgrades

Constraint

Transmission
Owner

Mitigation
Required

Cost
Estimate

Cost Allocation

Min Valley to
Granite Falls
115kV line

XEL/WAPA

Structure
replacements

$500,000

GEN-2016-036: $500,00

Low voltages
near
Blackhawk
345kV and
voltages near
Waerloo, lowa

MEC

Install a 150
MVAR SVC or
STATCOM @
Blackhawk 345kV

$50,000,000

GEN-2016-036: $1,205,844
GEN-2016-074: $0
GEN-2016-087: $2,549,400
GEN-2016-088: $1,160,221
GEN-2016-092: $4,821,404
GEN-2016-094: $5,673,190
GEN-2016-096: $4,710,854
GEN-2016-106: $6,893,594
GEN-2016-110: $2,732,295
GEN-2016-115: $4,308,864
GEN-2016-130: $5,085,436
GEN-2016-147: $348,351
GEN-2016-151: $4,996,439
GEN-2016-164: $222,496
GEN-2016-165: $5,291,612

Low voltages
near
Montezuma
345kV and
J530 POI

MEC

Install a 200
MVAR SVC or
STATCOM @
Montezuma 345kV

$60,000,000

GEN-2016-036: $0
GEN-2016-074: $0
GEN-2016-087: $1,161,721
GEN-2016-088: $3,615,548
GEN-2016-092: $3,598,839
GEN-2016-094: $4,183,163
GEN-2016-096: $9,992,933
GEN-2016-106: $11,366,286
GEN-2016-110: $4,055,014
GEN-2016-115: $11,725,015
GEN-2016-130: $1,502,874
GEN-2016-147: $548,280
GEN-2016-151: $1,376,625
GEN-2016-164: $61,481
GEN-2016-165: $6,812,221
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Low voltages
at various OTP
buses

OTP

Install 3x20 Mvar
capacitor banks at
Wahpeton 115kV

$3,000,000

GEN-2016-036: $156,789
GEN-2016-074: $2,605
GEN-2016-087: $200,035
GEN-2016-088: $20,878
GEN-2016-092: $386,022
GEN-2016-094: $486,500
GEN-2016-096: $117,460
GEN-2016-106: $237,605
GEN-2016-110: $112,994
GEN-2016-115: $68,780
GEN-2016-130: $452,070
GEN-2016-147: $12,870
GEN-2016-151: $451,544
GEN-2016-164: $61,410
GEN-2016-165: $232,438

Low voltages
at various OTP
buses

OoTP

Install 1x20 Mvar
capacitor bank at
Hensel 69kV

$1,000,000

GEN-2016-036: $369
GEN-2016-074: $0
GEN-2016-087: $91,146
GEN-2016-088: $0
GEN-2016-092: $99,870
GEN-2016-094: $91,451
GEN-2016-096: $5,381
GEN-2016-106: $33,556
GEN-2016-110: $23,347
GEN-2016-115: $0
GEN-2016-130: $280,200
GEN-2016-147: $2,268
GEN-2016-151: $333,423
GEN-2016-164: $4,620
GEN-2016-165: $34,369

Low voltages
near Lyon
County 115kV

OoTP

Install 200 Mvar
capacitor bank at
Lyon County
115kV

$2,000,000

GEN-2016-036: $491,609
GEN-2016-074: $9,558
GEN-2016-087: $73,613
GEN-2016-088: $45,161
GEN-2016-092: $101,194
GEN-2016-094: $140,023
GEN-2016-096: $159,144
GEN-2016-106: $216,964
GEN-2016-110: $74,274
GEN-2016-115: $146,594

Mitsubishi Electric
Power Products, Inc (MEPPI)

Power Systems Engineering
Division (PSED)




‘ MITSUBISHI
AV N\ ELECTRIC

Changes for the Better

Affected SIS Study: SPP DISIS-2016-002

Technical Report REP-0522

GEN-2016-130: $175,693
GEN-2016-147: $10,155
GEN-2016-151: $173,038
GEN-2016-164: $8,976
GEN-2016-165: $174,004

69kV

Low voltages
near Big Sand

Install 2 x 7.5 Mvar
capacitor banks at
Big Sand 69kV

DPC

$650,000

GEN-2016-036: $37,488
GEN-2016-074: $0
GEN-2016-087: $27,808
GEN-2016-088: $14,820
GEN-2016-092: $68,783
GEN-2016-094: $85,539
GEN-2016-096: $58,838
GEN-2016-106: $91,084
GEN-2016-110: $36,267
GEN-2016-115: $51,977
GEN-2016-130: $50,997
GEN-2016-147: $4,594
GEN-2016-151: $44,997
GEN-2016-164: $4,012
GEN-2016-165: $72,796

Refer to Table ES-5 for a summary of the cost allocation per each study project.

Table ES-5
Cost Allocations for Confirmed Network Upgrades Per Study Request
Total Cost
Study Request Network Upgrade -[Josglrz;'jeet\g%gt( Allgé):':ion Allocation
for Request
Structure replacements for Min Valley to Granite
IS 115k [ y $500,000 | $500,000
Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 | $1,205,844
Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 $-
GEN-2016-036 "\yahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 |  $156,789 | $2:392,099
Hensel 69kV 1 x 20 MVVAR capacitor bank $1,000,000 $369
Lyon County 200 MVAR capacitor bank $2,000,000 $491,609
Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $37,488
Structure replacements for Min Valley to Granite
Falls 115kVpIine / $500,000 ¥
GEN-2016-074 "g)ackhawk 345KV +150 MVAR SVC/STATCOM $50,000,000 | $12163
Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 $-
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Wahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 $2,605

Hensel 69kV 1 x 20 MVAR capacitor bank $1,000,000 $-

Lyon County 200 MVAR capacitor bank $2,000,000 $9,558

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $-

Structure replacements for Min Valley to Granite

Falls 115KV line / $500,000 ¥

Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 | $2,549,400

Montezuma 345kV +200 MVVAR SVC/STATCOM $60,000,000 | $1,161,721
GEN-2016-087 "\y/anpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 | $200,035 | $4:103.723

Hensel 69kV 1 x 20 MVVAR capacitor bank $1,000,000 $91,146

Lyon County 200 MVAR capacitor bank $2,000,000 $73,613

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $27,808

Structure replacements for Min Valley to Granite

Falls 115 kv line / $500,000 ¥

Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 | $1,160,221

Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 | $3,615,548
GEN-2016-088 \yahpeton 115 kV 3 x 20 MVAR capacitor banks $3,000,000 $20,878 | $4.856,627

Hensel 69kV 1 x 20 MVAR capacitor bank $1,000,000 $-

Lyon County 200 MVAR capacitor bank $2,000,000 $45,161

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $14,820

Structure replacements for Min Valley to Granite

Falls 115kVpIine / $500,000 ¥

Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 | $4,821,404
GEN-2016-092 Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 | $3,598,839 $9.076.111

Wahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 $386,022

Hensel 69kV 1 x 20 MVVAR capacitor bank $1,000,000 $99,870

Lyon County 200 MVAR capacitor bank $2,000,000 $101,194

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $68,783

Structure replacements for Min Valley to Granite

Falls 115KV line / $500,000 ¥

Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 | $5,673,190

Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 | $4,183,163
GEN-2016-094 \y/ahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 |  $486,500 | $10,659,867

Hensel 69kV 1 x 20 MVVAR capacitor bank $1,000,000 $91,451

Lyon County 200 MVAR capacitor bank $2,000,000 $140,023

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $85,539

Structure replacements for Min Valley to Granite

Falls 115KV line / $500,000 ¥
GEN-2016-096 | Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 | $4,710,854 | $15,044,609

Montezuma 345kV +200 MVVAR SVC/STATCOM $60,000,000 | $9,992,933

Wahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 $117,460
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Hensel 69kV 1 x 20 MVAR capacitor bank $1,000,000 $5,381

Lyon County 200 MVAR capacitor bank $2,000,000 $159,144

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $58,838

Structure replacements for Min Valley to Granite

Falls 115KV line / $500,000 ¥

Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 | $6,893,594

Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 | $11,366,286
GEN-2016-106 \yahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 | $237,605 | $18,839,089

Hensel 69kV 1 x 20 MVVAR capacitor bank $1,000,000 $33,556

Lyon County 200 MVAR capacitor bank $2,000,000 $216,964

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $91,084

Structure replacements for Min Valley to Granite

alls 115K\ lino / $500,000 ¥

Blackhawk 345kV +150 MVVAR SVC/STATCOM $50,000,000 | $2,732,295

Montezuma 345kV +200 MVVAR SVC/STATCOM $60,000,000 | $4,055,014
GEN-2016-110 F\yahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 | $112,094 | $7.034.193

Hensel 69kV 1 x 20 MVVAR capacitor bank $1,000,000 $23,347

Lyon County 200 MVVAR capacitor bank $2,000,000 $74,274

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $36,267

Structure replacements for Min Valley to Granite

Falls 115kVpIine / $500,000 ¥

Blackhawk 345kV +150 MVVAR SVC/STATCOM $50,000,000 | $4,308,864

Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 | $11,725,015
GEN-2016-115 F\yahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 $68,780 | $16:301,230

Hensel 69kV 1 x 20 MVAR capacitor bank $1,000,000 $-

Lyon County 200 MVAR capacitor bank $2,000,000 $146,594

Big Sand 69kV 2 x 7.5 MVVAR capacitor banks $650,000 $51,977

Structure replacements for Min Valley to Granite

Falls 115kVpIine g $500,000 ¥

Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 | $5,085,436

Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 | $1,502,874
GEN-2016-130 Wahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 $452,070 $7,547,269

Hensel 69kV 1 x 20 MVAR capacitor bank $1,000,000 $280,200

Lyon County 200 MVAR capacitor bank $2,000,000 $175,693

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $50,997

Structure replacements for Min Valley to Granite

Falls 115kVpIine / $500,000 ¥

Blackhawk 345kV +150 MVVAR SVC/STATCOM $50,000,000 $348,351
GEN-2016-147 | Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 $548,280 | $926,519

Wahpeton 115kV 3 x 20 MVVAR capacitor banks $3,000,000 $12,870

Hensel 69kV 1 x 20 MVAR capacitor bank $1,000,000 $2,268

Lyon County 200 MVAR capacitor bank $2,000,000 $10,155
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Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $4,594

Structure replacements for Min Valley to Granite

Falls 115kVpIine / $500,000 ¥

Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 | $4,996,439

Montezuma 345kV +200 MVAR SVC/STATCOM $60,000,000 | $1,376,625
GEN-2016-151 Wahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 $451,544 $7,376,067

Hensel 69kV 1 x 20 MVAR capacitor bank $1,000,000 $333,423

Lyon County 200 MVAR capacitor bank $2,000,000 $173,038

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $44,997

Structure replacements for Min Valley to Granite

Falls 115KV line / $500,000 ¥

Blackhawk 345kV +150 MVAR SVC/STATCOM $50,000,000 $222,496

Montezuma 345kV +200 MVVAR SVC/STATCOM $60,000,000 $61,481
GEN-2016-164 "\yahpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 $61,410 | $362,996

Hensel 69kV 1 x 20 MVAR capacitor bank $1,000,000 $4,620

Lyon County 200 MVAR capacitor bank $2,000,000 $8,976

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $4,012

Structure replacements for Min Valley to Granite

Falls 115KV line / $500,000 ¥

Blackhawk 345kV +150 MVVAR SVC/STATCOM $50,000,000 | $5,291,612

Montezuma 345kV +200 MVVAR SVC/STATCOM $60,000,000 | $6,812,221
GEN-2016-165 ["\y/anpeton 115kV 3 x 20 MVAR capacitor banks $3,000,000 |  $232,438 | $12.617:438

Hensel 69kV 1 x 20 MVAR capacitor bank $1,000,000 $34,369

Lyon County 200 MVAR capacitor bank $2,000,000 $174,004

Big Sand 69kV 2 x 7.5 MVAR capacitor banks $650,000 $72,796
GEN-2016-166 | None $0 $- $0

The study results indicate that SPP GEN-2016-092, SPP GEN-2016-094, SPP GEN-2016-130,
SPP GEN-2016-151, and SPP GEN-2016-165 are conditional on the project Hazleton to Mitchell
345KkV being in service. At the time of the study, the expected in-service dates of this project is
12/31/2020. The base reliability project is part of the J278 Hazleton-Mitchell 345kV Uprate

Project.
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SECTION 1: BACKGROUND AND OBJECTIVE

The objective of this report is to provide MISO with the deliverables for the “Affected System
Impact Study SPP DISIS-2016-002.” MISO requested an Affected System Impact Study for
sixteen (16) generation interconnections using three study models which include a 2022 Summer
Shoulder and 2022 Summer Peak West models and a 2021 Summer Peak South model. The
Siemens Power Technologies International PSS/E power system simulation program Version
33.10.0 and PowerGEM’s TARA 1802 were used for this study. MISO provided the following
steady-state and stability database cases:

e Steady-State Cases

o DPP-2016-Aug-South 2021 Summer Peak Phase 1l

o DPP-2016-Aug-West 2022 Summer Peak Phase 111

o DPP-2016-Aug-West 2022 Summer Shoulder Phase 11|
e Stability Case

o DPP-2016-Aug-West 2022 Summer Shoulder Phase 111

This impact study required a steady-state analysis to determine if any SPP study projects
contribute to thermally overloaded lines or bus voltages that exceed normal or emergency
operating conditions. The stability analysis was performed to determine if any SPP study projects
contribute to adverse impacts on the MISO transmission system including generator tripping,
rotor angle oscillation instability, voltage recovery issues, and voltage instability. Table 1-1 and
Table 1-2 are a list of SPP study projects that were examined for this study using the South
Model and West Model, respectively. Refer to Appendix D for one-line diagrams of the projects
and their point of interconnection.

Table 1-1
Interconnection Projects Evaluated Using the DPP-2016-Aug-South Model
Queue # Capacity | Service 'llf;s:e Area Proposed Point of Interconnection
GEN-2016-166 35 ER/NR Solar AEP Prairie Grove 69kV
Table 1-2
Interconnection Projects Evaluated Using the DPP-2016-Aug-West Model
Queue # Capacity | Service .';;SL Area Proposed Point of Interconnection
GEN-2016-036 44.6 ER Wind WAPA Granite Falls 115kV
GEN-2016-074 200 ER/NR Wind NPPD Sweetwater 345kV
Mitsubishi Electric 1 Power Systems Engineering

Power Products, Inc (MEPPI) Division (PSED)
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GEN-2016-087 98.9 ER Wind WAPA Bismark - Glenham 230kV line
GEN-2016-088 | 1512 |ER/NR | Wind KepL | etonem - (Gen-2015:005 Tap)
GEN-2016-092 175 | ER/INR | Wind WAPA gjgkv'-e'a”d Olds -Ft Thompson
GEN-2016-094 200 ER/NR Wind WAPA Tap Ft Thompson - Oahe 230kV
GEN-2016-096 227.7 ER Wind NPPD Tap Pauline - Moore 345kV
GEN-2016-106 400 ER Wind NPPD Gentleman Substation 345kV
GEN-2016-110 152 ER Wind BEPC Tap Laramie - Stegall 345kV
GEN-2016-115 300 |ER Wind KCPL Holt County 345kV

GEN-2016-130 202 | ER Wind BEPC Leland Olds 345kV

GEN-2016-147 | 44.44 |ER Solar WAPA | Sidney 115kV

GEN-2016-151 202 | ER Wind WAPA | Tande 345kV

GEN-2016-164 | 7.92 |ER Wind BEPC Groton 115kV

GEN-2016-165 202 |ER wind | WAPA/NPPD | 1 Fort Thompson - Grand Island

345kV
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SECTION 2: STEADY-STATE ANALYSIS

The steady-state analysis was performed to evaluate the thermal flow and voltage impact of the
SPP study generators on the MISO transmission system.

2.1 Model Development

The following DPP August 2016 West Phase 111 and DPP August 2016 South Phase Il study
case load profiles were used for the study (includes MISO queue projects up to DPP-2016-Aug):

e 2021 Summer Peak South Model
o DPP_AUG 16 2021 SPK_ South Phase3 08212017.sav
e 2022 Summer Peak West Model
o Ph3-StudyCase-MISO17 2022 SUM_TA Pass3-DPP 2016-
Aug_West_190125.sav
e 2022 Summer Shoulder West Model
o Ph3-StudyCase-MISO17_ 2022 SH90 TA_ Pass3-DPP 2016-
Aug_West_190125.sav

The DPP-2016-Aug-West Phase Il network upgrades were provided by MISO and were
implemented in to the steady-state cases above. Refer to Table 2-1 for a summary of the Phase
Il network upgrades included in this study.
Table 2-1
DPP-2016-Aug-West Phase 111 Network Upgrades

Project Name Project Description

Adair-Zachary.idv Add second 161kV line between Adair and Zachary

Add 1 stage of 36 MVAR nominal, 27.6 MVAR effective cap
bank at Parnell 161kV

Line clearance mitigations

Replacement of terminal equipment and complete rebuild of the
Augl6PhaselllMitigations_ OTP_2-12- 23.3 mile line

19.idv MDU: MDU owns the Ellendale Terminal. It is rated for 776
MVA

OTP: Complete rebuild of the 24 mile line.

Add MSC_Parnell.py

Bondurant-Montezuma 345kV Uprate

Ph3 1189 MVA py Structure Replacements. New rating is 1,189 MVA.

Bondurant-Montezuma 345kV Uprate.py | Structure Replacements. New rating is 1,189 MVA.

Bondurant-Sycamore 345kV Uprate

Ph3.py Structure Replacements

Mitsubishi Electric 3 Power Systems Engineering
Power Products, Inc (MEPPI) Division (PSED)
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DPP2016AUG-West-PH3-ITCM-
Woody-Appanoose.idv

Line uprate

Helena-Scott County.py

Rebuild Helena to Scott County (18 miles) with 2-0954 ACSS

conductor

Heskett-J302J503 230 MISO
Upgrade.idv

Line Clearance Mitigation. New Rating: 343 MVA

Heskett-J302_503 230 LPC.IDV

Line rebuild

i-har-crs.idv

Rebuild line with 477 ACSR

ITCM DPP 2016 Aug Phase 3 Rev 2
Upgrades.idv

Add 2nd 450 MVA transformer

ITCM_MEC_Voltage_Mitigation_Ph3.py

2x75 Mvar switched cap bank at Killdeer 345kV

2x75 Mvar switched cap bank at Hickory Creek 345kV
2x150 Mvar switched cap bank at Hills 345kV

1x50 Mvar switched cap bank at McLeod 230kV

J438 POI-Parnell 161kV Uprate.py

Structure Replacements

J530 POI-Hills 345kV Uprate.py

Reconductor / Terminal Equipment Upgrades

J530 POI-Montezuma 345kV Uprate
Ph3.py

Structure Replacements

J611 POI-Maryville 161kV Uprate -
MEC Only.py

MEC: Reconductor from POI substation to Missouri border point

of ownership change with KCPL

Lock Adams Xfmr Tap.py

Lock Adams xfmr tap at neutral position

Merricourt-Ellendale 230 LPC.IDV

Rebuild Line with high temperature conductor
New Rating: 440 MVA

NoveltyXfmrUpgrade.py

Novelty transformer upgrade

Rice 161-69 xfmr.py

SMMPA: MOD project # 110359 to increase the Rice 161/69kV

transformer to 190 MVA rating as per the GIA J614

SouthRiverRatings.py

Update South River ratings

Zachary Transformer.idv

Add Second 560 MV A 345/161kV transformer

Mitsubishi Electric

Power Products, Inc (MEPPI)

4 Power Systems Engineering
Division (PSED)
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2.1.1 SPP DISIS-2016-002 Upgrades

In addition to the MISO upgrades that were implemented above, SPP upgrades identified in the
DISIS-2016-002 analysis' were implemented in to the Summer Shoulder West model to help
with low voltages in the SPP region and Lathrop region. The SPP upgrades that were
implemented include:

e Antelope to Grand Prairie 345kV circuit #1
e Keystone to Red Willow 345KV circuit #1
e Red Willow to Post Rock 345kV circuit #1
e Keystone to Sidney 345KV circuit #2

e Reroute of Laramie River Station to Stegall 345kV circuit #1 through GEN-2015-023-
Tap substation

e +100 MVAR SVC at Keystone 345kV

The SPP study cases were built by adding and dispatching the SPP queue projects to the MISO
study cases. The details of each SPP interconnection request study projects are listed in Table 1-1
and Table 1-2. The SPP study projects and SPP higher queued projects were dispatched per
MISO criteria to the entire SPP footprint, where generators were scaled in proportion to the
available reserve.

2.2 Study Assumptions

This affected system impact study was conducted with all the participating generators and higher
queued SPP generators. This study group includes higher queued SPP generators and requested
study SPP generators in South Dakota (east, west, and south central), North Dakota (west and
east), and Nebraska. SPP provided a status update of projects that have withdrawn from the
generation queue. Refer to Table 2-2 for a list of projects that have withdrawn from the queue.

Table 2-2
External Study Projects that have withdrawn from Generation Queue

Ref. . POI Bus Gen
No. Project POI Bus Name Number Number

1 | GI-1007 Antelope Valley 659101 659407

2 MPC01200 Maple River 230kV 657754

3 GIA-052 Remington 138kV 301369

4 | GEN-2010-045 Bucker 345kV 531501

http://opsportal.spp.org/documents/studies/files/2016_Generation_Studies/D1S15%202016-
002_SixthPosting_Final.pdf
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5 GEN-2012-040 Chilocco 138kV 521198 -
6 GEN-2013-010 Tap Spearville - Post Rock 345kV 562334 -
7 GEN-2014-0041S Charlie Creek 345kV 659183 659127
9 GEN-2014-047 Crossroads 345kV 527656 -
10 | GEN-2015-022 Swisher 115kV 525212 -
11 | GEN-2015-031 Swisher - Amarillo South 230kV -
12 | GEN-2015-039 Deaf Smith - Plant X 230kV -
13 | GEN-2015-040 Mustang 230kV 527149 -
14 | GEN-2015-058 Atoka 115kV 527786 -
15 | GEN-2015-078 Mustang 115kV 527146 -
16 | GEN-2015-083 Sumner 138kV 532984 -
17 | GEN-2016-060 Belle Plain 138kV 533063 -
18 | GEN-2016-148 Hardy 138kV 520213 -
19 | GEN-2016-168 West Higginsville 69kV 543102 -
20 | GEN-2016-169 Hobbs 345kV 527896 -
21 | GI-0929a (Update Pmax) Tripp 115kV 660005 660016
22 | GI-0723 Tap Formit - Summit 115kV 652522 652345
23 | GI-1209 Ft Randall 115kV 652510 -
24 | GI-1301 Summit - Watertown 115kV 652001 652004

Refer to Appendix A for a list of higher queued SPP generators and Appendix B for a list of
higher queued MISO generators. In the summer shoulder scenario wind plants are dispatched at
100% nameplate rating in the study group and in the summer peak scenario wind plants are
dispatched at 15.6% nameplate rating. Non-wind plants determined to be electrically close to
MISO systems are also dispatched according to MISO’s fuel-type dispatch. The information
tabulated in Appendix A shows the dispatch of these electrically close SPP generators in the
MISO study model. The results obtained in this analysis may change if any of the data or
assumptions made during the development of the study models is revised.

2.3 Study Criteria

All interconnection requirements are based on the applicable MISO Interconnection Planning
Criteria and in accordance with the NERC Reliability Standards. Steady state violations of
applicable planning criteria were attributed to the SPP group generation requests by the usage of
MISO injection criteria, and applicable local planning criteria. The simulation software that was
utilized for this analysis was Siemen’s PTI PSS/E Version 33.10.0 and PowerGEM’s TARA
1802.

Mitsubishi Electric 6 Power Systems Engineering
Power Products, Inc (MEPPI) Division (PSED)
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2.3.1 MISO Criteria

A branch is considered as a thermal injection constraint if the branch is loaded above its
applicable normal or emergency rating for the post-change case, and any of the following
conditions are met:

1) The generator (NR/ER) has a larger than 20% DF on the overloaded facility under post
contingent condition or 5% DF under system intact condition, or

2) The megawatt impact due to the generator is greater than or equal to 20% of the
applicable rating (normal or emergency) of the overloaded facility, or

3) The Cumulative MW Impact from study generators is greater than or equal to 20% of the
applicable (normal or Emergency) facility rating, where study generators whose
Individual MW Impact is greater than 5% of the facility rating and have a DFAX greater
than 5% will be responsible to mitigate the Cumulative MW Impact Constraint, or

4) The overloaded facility or the overload-causing contingency is at generator’s outlet.

A bus is considered a voltage constraint if both of the following conditions are met. All voltage
constraints must be resolved before a project can receive Interconnection Service.

1) The bus voltage is outside of applicable normal or emergency limits for the post-change
case, and
2) The change in bus voltage is greater than 0.01 per unit.

All generation projects in the study group must mitigate thermal injection constraints in order to
obtain unconditional Interconnection Service.

2.3.2 TOS’ Local Planning Criteria

A constraint is identified as an injection constraint if it violates applicable Transmission Owner
FERC filed Local Planning Criteria.

2.4 Contingency Criteria

A comprehensive list of contingencies was considered for steady-state analysis:

e NERC Category PO with system intact (no contingencies)
e NERC category P1, P2, P4, P5, P7 contingencies
o Single element outages (P7 referred to N-1 contingency event), at buses with a
nominal voltage of 69kV and above in the following areas: CWLD ( area 333),
AMMO (area 356), AMIL (area 357), CWLP (area 360), SIPC (area 361), WEC (area

Mitsubishi Electric 7 Power Systems Engineering
Power Products, Inc (MEPPI) Division (PSED)
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295), MIUP (area 296), MH (area 667), ALTE (area 694), WPS (area 696), MGE
(area 697), UPPC (area 698), XCEL (area 600), MP (area 608), SMMPA (area 613),
GRE (area 615), OTP (area 620), ITCM (area 627), MPW (area 633), MEC (area
635), MDU (area 661), DPC (area 680), CE(area 222), NPPD (area 640), OPPD (area
645), LES (area 650), WAPA (area 652), AECI (area 330), MIPU(area 540), KCPL
(area 541), KACY (area 542), BEPC-SPP (area 659), and INDN (area 545).
e NERC Category P3
o Selected NERC Category P3 events provided by ad-hoc study group in the study
region.

For all the contingencies and post-disturbance analyses, cases were solved with transformer tap
adjustment enabled, area interchange adjustment disabled, phase shifter adjustment enabled and
switched shunt adjustment enabled.

2.5 Monitored Elements

Table 2-3 is a list of elements that were monitored in the MISO area.

Table 2-3
Monitored MISO Areas
Area # \oltage Area ID Area Name
295 69KV and above WEC Wisconsin Electric Power Company (ATC)
296 69KV and above MIUP Michigan Upper Peninsula (ATC)
333 69kV and above | CWLD [ Columbia, MO Water and Light
356 69kV and above | AMMO | Ameren Missouri
357 69KV and above AMIL | Ameren Illinois
360 69KV and above CWLP | City Water Light & Power (Springfield)
361 69kV and above SIPC Southern Illinois Power Co.
600 69kV and above XEL Xcel Energy North
608 69kV and above MP Minnesota Power & Light
613 69kV and above | SMMPA | Southern Minnesota Municipal Power Association
615 69kV and above GRE Great River Energy
620 69kV and above OTP Otter Tail Power Company
627 69kV and above ITCM ITC Midwest
633 69kV and above MPW Muscatine Power & Water
635 69kV and above MEC MidAmerican Energy
661 69kV and above MDU Montana-Dakota Utilities Co.
680 69kV and above DPC Dairyland Power Cooperative
694 69kV and above ALTE | Alliant Energy East (ATC)

Mitsubishi Electric
Power Products, Inc (MEPPI)

8 Power Systems Engineering
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696 69KV and above WPS Wisconsin Public Service Corporation (ATC)
697 69KV and above MGE Madison Gas and Electric Company (ATC)
698 69kV and above UPPC Upper Peninsula Power Company (ATC)

2.6 Steady-State Analysis Results

This section lists the results from the steady-state analysis.

2.6.1 2021 Summer Peak Steady-State Analysis (South Model)

No constraints were identified in the 2021 Summer Peak Scenario that utilized the South Model
(GEN-2016-166 was studied as part of the South Model).

2.6.2 2022 Summer Peak Steady-State Analysis (West Model)
No constraints were identified in the 2022 Summer Peak Scenario that utilized the West Model.

2.6.3 2022 Summer Shoulder Steady-State Analysis (West Model)

Thermal and voltage constraints were identified for the 2022 Summer Shoulder Scenario. Refer
to Table 2-4 for a summary of the thermal constraints identified which includes the flow along
the constrained line, the MVA rating of the line, percent loading, contingency that caused the
constraint and the distribution factor for the study request responsible for the constraint. After
discussion with the Transmission Owner (“TO”) for the transmission line in Table 2-4, it was
determined that the mitigation for this constraint is to raise one transmission structure to increase
the rating of the line.

Table 2-4
Summary of Thermal Constraints for 2022 Summer Shoulder
Cont . . .

. Rating | Loading . Criteria for G16-

Constraint Flow 2 Contingency .

(MVA) (MVA) (%) Constraint 036

603030 MINVALY7 115 Individual

652551 GRANITF7 115 1 19052 1811 1052 | PL&P2 DFAX >20% | 2-°%

There were multiple bus voltages which violated MISO criteria across numerous TO’s. Refer to
the following for a summary of the voltage violations observed for each TO:

Table 2-5: Summary of Voltage Constraints for XEL
Table 2-6: Summary of Voltage Constraints for OTP
Table 2-7: Summary of Voltage Constraints for MEC
Table 2-8: Summary of Voltage Constraints for DPC

Mitsubishi Electric 9 Power Systems Engineering
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Each table lists the bus which the voltage violation was observed, the pre-project and post-
project voltage, voltage degradation, criteria, and the limiting contingency for that constraint.
Note the limiting contingency is determined by the lowest post-project voltage.

Table 2-5
Summary of Voltage Constraints for 2022 Summer Shoulder: XEL
0 Bus Name 25t Contingency B Vil Criteria
Number kv Degr.
Pre Post
680231 MEENON 69 P1 0.859 | 0.840 1.86% | 0.92p.u.to1.05p.u.
605504 WEBSTERS 69 P1 0.859 | 0.840 1.85% | 0.92 p.u.to 1.05 p.u.
605505 OAKLAN_8 69 P1 0.861 | 0.843 1.84% | 0.92 p.u.to 1.05 p.u.
605506 DANBURY8 69 P1 0.865 | 0.847 1.81% | 0.92p.u.to 1.05p.u.
605236 DELANO 8 69 P2 0.867 | 0.850 1.69% | 0.92p.u.to 1.05p.u.
605507 TOWER RD 69 P1 0.868 | 0.851 1.79% | 0.92p.u.to 1.05p.u.
605511 LAKE26 8 69 P1 0.874 | 0.856 1.75% | 0.92p.u.to 1.05 p.u.
605233 LSTRPRAS8 69 P2 0.876 | 0.860 1.64% | 0.92p.u.to 1.05p.u.
605237 WACONIAS8 69 P2 0.877 | 0.861 1.64% | 0.92p.u.to1.05p.u.
605234 MCLEDCNS 69 P2 0.880 | 0.863 1.63% | 0.92p.u.to1.05p.u.
605235 WTRTWN 8 69 P2 0.880 | 0.864 1.63% | 0.92p.u.to1.05p.u.
618426 GRE- 69 P2 0883 | 0.867 | 161% | 0.92p.u.to1.05pu.
NWGRMNY8
618434 | GRE-GRMNYTP8 | 69 P2 0.883 | 0.867 1.61% | 0.92p.u.to1.05p.u.
618427 | GRE-HOLLYWDS | 69 P2 0.884 | 0.868 1.60% | 0.92p.u.to1.05p.u.
Mitsubishi Electric 10 Power Systems Engineering
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618428 GRE-HOLLYTP8 69 P2 0.885 0.869 1.59% 0.92 p.u. to 1.05 p.u.
615529 GRE-PANTHER4 230 P7 0.936 0.895 4.07% 0.92 p.u. to 1.05 p.u.
615642 GRE-CEDRMT13 345 P2 0.932 0.895 3.62% 0.92 p.u. to 1.05 p.u.
615646 GRE-CDRMTH13 345 P2 0.932 0.895 3.61% 0.92 p.u. to 1.05 p.u.
615643 GRE-CEDRMT23 345 P2 0.932 0.895 3.61% 0.92 p.u. to 1.05 p.u.
615647 GRE-CDRMTH23 345 P2 0.932 0.895 3.61% 0.92 p.u. to 1.05 p.u.
615648 GRE-CDRMTL23 345 P2 0.932 0.895 3.61% 0.92 p.u. to 1.05 p.u.
605366 PINE LK8 69 P2 0.909 0.897 1.11% 0.92 p.u. to 1.05 p.u.
619940 HUC-MCLEOD 4 230 P7 0.933 0.898 3.44% 0.92 p.u. to 1.05 p.u.
605239 MOUND 8 69 P2 0.923 0.908 1.42% 0.92 p.u. to 1.05 p.u.
603121 LOON LK7 115 P1 0.928 0.912 1.56% 0.92 p.u. to 1.05 p.u.
602014 BLUE LK4 230 P7 0.937 0.914 2.32% 0.92 p.u. to 1.05 p.u.

The voltage constraints observed in Table 2-6

were discussed with XEL and

it was

recommended a 200 MVAR switched capacitor bank be implemented to the Lyon County 115kV
bus. With the addition of this network upgrade, the voltage constraints observed in XEL territory
were mitigated.

Table 2-6
Summary of Voltage Constraints for 2022 Summer Shoulder: OTP
Voltage
Bus Base . (p.u.) Voltage L
NUTear Bus Name KV Contingency Degr. Criteria
Pre | Post
657233 ROBBIN 8 69 P1 0.899 | 0.884 | 1.50% 0.92 p.u. to 1.1 p.u.
657232 DRAYSUGS 69 P1 0.900 | 0.885 | 1.51% 0.92 p.u. to 1.1 p.u.
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657230 HAL RURS 69 P1 0.903 | 0.887 1.53% 0.92 p.u.to 1.1 p.u.
657960 KENNEDY8 69 P1 0.903 | 0.888 1.54% 0.92 p.u.to 1.1 p.u.
657229 HAL INT8 69 P1 0.903 | 0.888 1.53% 0.92p.u.tol.1lp.u.
657228 BOWSMNTS8 69 P1 0.913 | 0.897 1.52% 0.92p.u.tol.1lp.u.
659698 WAHPET2Y 230 P2 0.931 | 0.903 2.81% 0.92 p.u.to 1.1 p.u.
659699 WAHPETL1Y 230 P2 0.931 | 0.903 2.81% 0.92 p.u.to 1.1 p.u.
620329 WAHPETN4 230 P2 0.935 | 0.907 2.79% 0.92p.u.tol.1p.u.
657474 JOLIETES 69 P1 0.923 | 0.908 1.52% 0.92p.u.to1.1p.u.
658109 FERGSFL4 230 P2 0.937 | 0.910 2.75% 0.92 p.u.to 1.1 p.u.
620242 CLBKPIP7 115 P1 0.922 | 0.910 1.19% 0.92 p.u.to 1.1 p.u.
620240 MN PIPE7 115 P1 0.922 | 0.910 1.18% 0.92p.u.tol.1p.u.
620241 CLEARBRY7 115 P1 0.922 | 0911 1.19% 0.92 p.u.to 1.1 p.u.
620327 HANKSON4 230 P2 0.938 | 0.913 2.53% 0.92p.u.tol.1p.u.
615637 GRE-SILVRLK4 230 P2 0.942 | 0.915 2.72% 0.92p.u.tol.1p.u.
657728 MPLLPRTY? 115 PO 0.982 | 0.969 1.33% 0.97 p.u. to 1.05 p.u.

The voltage constraints observed in Table 2-6 were discussed with OTP and it was recommended
that 3 x 20 MVVAR switched capacitor banks be implemented to the Wahpeton 115kV bus and 1
x 20 MVAR switched capacitor bank be implemented at the Hensel 69kV bus. With the addition
of these network upgrades, the voltage constraints observed in OTP territory were mitigated.

Table 2-7
Summary of Voltage Constraints for 2022 Summer Shoulder: MEC
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Voltage
NuBrTl1Jts;er Bus Name Bke:s/e Contingency (p.u.) V&tgage Criteria
Pre | Post
636199 | BLACKHAWK 3 | 345 P2 0.962 | 0.918 | 4.37% 0.94 p.u. to 1.05 p.u.
638082 WAVRLYSS 69 P7 0.947 | 0.920 | 2.73% 0.93 p.u. to 1.05 p.u.
638081 WAVRLYWS8 69 P7 0.948 | 0.921 | 2.72% 0.93 p.u. to 1.05 p.u.
638080 WAVRLYN8 69 P7 0.949 | 0.922 | 2.71% 0.93 p.u. to 1.05 p.u.
636283 PLNFDJT8 69 P7 0.950 | 0.923 | 2.70% 0.93 p.u. to 1.05 p.u.
636300 FLOYD 5 161 P7 0.950 | 0.925 | 2.51% 0.93 p.u. to 1.05 p.u.
636280 WAVRLYJ8 69 P7 0.953 | 0.926 | 2.70% 0.93 p.u. to 1.05 p.u.
636284 NASHUA 8 69 P7 0.956 | 0.929 | 2.65% 0.93 p.u. to 1.05 p.u.
636282 JANVLL 8 69 P7 0.956 | 0.929 | 2.65% 0.93 p.u. to 1.05 p.u.
636220 EL FARM5 161 P2 0.977 | 0.937 | 3.96% 0.95 p.u. to 1.05 p.u.
636240 BUTLERS 161 P1 0.960 | 0.942 | 1.84% 0.95 p.u. to 1.05 p.u.
75730 J530 POI 345 P1 1.006 | 0.977 | 2.89% 1 p.u.to 1.05 p.u.
86111 J611 161 P1 0.988 | 0.978 | 1.00% 1p.u.to 1.05 p.u.
636302 CHCITYSS8 69 P1 1.006 | 0.988 | 1.82% 1p.u.to 1.05 p.u.
635730 MNTZUMA3 345 P1 1.017 | 0.991 | 2.63% 1 p.u.to 1.05 p.u.
65730 J475-J555P0I 345 P1 1.018 | 0.991 | 2.63% 1 p.u.to 1.05 p.u.

The voltage constraints observed in Table 2-7 were discussed with MEC and it was
recommended that a +150 MVAR SVC or STATCOM be installed at Blackhawk 345kV
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substation to mitigate the constraints observed in the Blackhawk 345kV area and Waterloo, lowa
area and a +200 MVAR SVC or STATCOM be installed at Montezuma 345kV substation to
mitigation the voltage constraints observed at Montezuma 345kV and J530 POI. With the
addition of these network upgrades, the voltage constraints observed in MEC territory were
mitigated.?

Table 2-8
Summary of Voltage Constraints for 2022 Summer Shoulder: DPC
Voltage
Bus Base . (p.u.) Voltage L
Bus Name Contingenc p-u. Criteria
Number kV gency Degr.
Pre | Post
680319 JACKSON 69 P1 0.884 | 0.868 | 1.66% 0.9p.u.to1.1p.u.
680515 DUNETHS8 69 P2 0.889 | 0.878 | 1.15% 0.9 p.u.to1.1p.u.
680286 CONNORSV 69 P2 0.894 | 0.883 | 1.14% 0.9 p.u.to1.1p.u.
680284 T CON 69 P2 0.895 | 0.884 | 1.13% 0.9 p.u.to1.1p.u.
680249 GLENWOOD 69 P2 0.899 | 0.887 | 1.13% 0.9p.u.to1.1p.u.
680321 HERTEL 69 P1 0.902 | 0.888 | 1.40% 0.9p.u.to1.1p.u.
680280 POQUETTE 69 P1 0.903 | 0.889 | 1.40% 0.9 p.u.to 1.1 p.u.
680320 BIG SND 69 P1 0.904 | 0.890 | 1.39% 0.9 p.u.to1.1p.u.
680508 WARRENS 69 P2 0.902 | 0.891 | 1.13% 0.9p.u.to1.1p.u.
680495 MART-SC8 69 P2 0.902 | 0.891 | 1.12% 0.9p.u.to1.1p.u.
680496 MART-PP8 69 P2 0.902 | 0.891 | 1.12% 0.9 p.u.to1.1p.u.

2 Switched shunt capacitors were considered as potential solution for the observed voltage. Since large step switched
capacity bank are already planned to be installed at Montezuma and Black Hawk substations, installing additional
switched capacitor bank to these respective substations can result in high post-contingency voltages and were
determined to not be in accordance with good utility practices for reliable system operation.
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605368 SPRING 8 69 P2 0.902 | 0.891 1.12% 0.9p.u.tol.1p.u.
680510 HAMONDS 69 P2 0.903 | 0.892 1.12% 0.9p.u.tol.1p.u.
680498 YLLWTP 69 P1 0.906 | 0.892 1.40% 09pu.tol.lp.u.
680252 WOODVILL 69 P2 0.903 | 0.892 1.12% 09pu.tol.lp.u.
680285 CYLON 69 P2 0.904 | 0.892 1.12% 09p.u.tol.lp.u.
680290 DEERPARK 69 P2 0.905 | 0.894 1.12% 0.9p.u.tol.lp.u.
680572 DEER PK TAP 69 P2 0.905 | 0.894 1.12% 0.9p.u.to1l.1p.u.
680439 CARR CK8 69 P2 0.908 | 0.896 1.11% 0.9p.u.to1l.1p.u.

The voltage constraints observed in Table 2-8 were discussed with DPC and it was
recommended 2 x 7.5 MVAR switched capacitor banks be implemented to the Big Sand 69kV
bus. With the addition of this network upgrade, the voltage constraints observed in DPC territory
were mitigated.

2.7 Steady-State Analysis Conclusions

The Affected System Study identified Steady State thermal violations and voltage violations
associated with the interconnection of the sixteen (16) SPP projects. The study identified thermal
constraints and voltage constraints in the 2022 summer shoulder scenario analysis which utilized
the West model. An increase in structure height was recommended in this study to mitigate the
thermal constraint and numerous network upgrades were recommended in this study to mitigate
the voltage constraints. Refer to Table 2-9 for a summary of the network upgrades to mitigate the
voltage constraints observed.

Table 2-9
Summary of Network Upgrades to Mitigate Voltage Constraints
ULCHBULE Area Number Recommended Mitigation
Owner

+150 Mvar SVC/STATCOM @ Blackhawk 345kV (636199)

MEC 635 +200 MVAR SVC/STATCOM @ Montezuma 345kV
(635730)

OTP 620 3 x 20 Mvar capacitor @ Wahpeton 115kV (620229)
1 x 20 Mvar capacitor @ Hensel 69kV (657818)
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XEL

660

200 Mvar capacitance @ Lyon Co 115kV (603046)

DPC

680

2 X 7.5 Mvar capacitor @ Big Sand 69kV (680320)
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SECTION 3: TRANSIENT STABILITY ANALYSIS

The transient stability analysis was performed to evaluate the transient stability impact of the
SPP study generators on the MISO transmission system for regional faults in the WAPA and
NPPD area. The transient stability analysis was performed with PSS/E Version 33.10.0.

3.1 Model Development
The following DPP-2016-Aug-West Phase 111 Study case stability files were used for the study:

e 2022 Summer Shoulder
o StudyCase-2022_SH90 DS Ph3 181009.sav

The DPP-2016-Aug-West Phase Il network upgrades were provided by MISO and were
implemented in to the stability case. Refer to Table 3-1 for a summary of the Phase Il network
upgrades included in this study.
Table 3-1
DPP-2016-Aug-West Phase 111 Network Upgrades

Project Name

Project Description

Adair-Zachary.idv

Add second 161kV line between Adair and Zachary

Add MSC_Parnell.py

Add 1 stage of 36 MVAR nominal, 27.6 MVAR effective cap
bank at Parnell 161kV

Augl6PhaselllMitigations_ OTP_2-12-
19.idv

Line clearance mitigations

Replacement of terminal equipment and complete rebuild of the
23.3 mile line

MDU: MDU owns the Ellendale Terminal. It is rated for 776
MVA

OTP: Complete rebuild of the 24 mile line.

Bondurant-Montezuma 345kV Uprate
Ph3 1189 MVA.py

Structure Replacements. New rating is 1,189 MVA.

Bondurant-Montezuma 345kV Uprate.py

Structure Replacements. New rating is 1,189 MVA.

Bondurant-Sycamore 345kV Uprate
Ph3.py

Structure Replacements

DPP2016AUG-West-PH3-ITCM-
Woody-Appanoose.idv

Line uprate

Helena-Scott County.py

Rebuild Helena to Scott County (18 miles) with 2-0954 ACSS
conductor
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Heskett-J302J503 230 MISO
Upgrade.idv

Line Clearance Mitigation. New Rating: 343 MVA

Heskett-J302_503 230 LPC.IDV

Line rebuild

i-har-crs.idv

Rebuild line with 477 ACSR

ITCM DPP 2016 Aug Phase 3 Rev 2

Add 2nd 450 MVA transformer

Upgrades.idv

2x75 Mvar switched cap bank at Killdeer 345kV

2x75 Mvar switched cap bank at Hickory Creek 345kV
2x150 Mvar switched cap bank at Hills 345kV

1x50 Mvar switched cap bank at McLeod 230kV

ITCM_MEC_Voltage_ Mitigation_Ph3.py

J438 POI-Parnell 161kV Uprate.py Structure Replacements

J530 POI-Hills 345kV Uprate.py Reconductor / Terminal Equipment Upgrades

J530 POI-Montezuma 345kV Uprate

Ph3.py Structure Replacements

J611 POI-Maryville 161kV Uprate -
MEC Only.py

MEC: Reconductor from POI substation to Missouri border point
of ownership change with KCPL

Lock Adams Xfmr Tap.py Lock Adams xfmr tap at neutral position

Rebuild Line with high temperature conductor

Merricourt-Ellendale 230 LPC.IDV New Rating: 440 MVA

NoveltyXfmrUpgrade.py Novelty transformer upgrade

SMMPA: MOD project # 110359 to increase the Rice 161/69kV

Rice 161-69 xfmr.py transformer to 190 MVA rating as per the GIA J614

SouthRiverRatings.py Update South River ratings

Zachary Transformer.idv Add Second 560 MV A 345/161kV transformer

The SPP Study cases were built by adding and dispatching the SPP study projects to the
Benchmark cases (MISO Study cases). The details of each SPP interconnection request study
project is listed in Table 1-2. The SPP study projects and SPP higher queued projects were
dispatched per MISO criteria to the entire SPP footprint, where generators were scaled in
proportion to the available reserve.

Mitsubishi Electric 18
Power Products, Inc (MEPPI)

Power Systems Engineering
Division (PSED)



¢ wmiTsuBiSHI Affected SIS Study: SPP DISIS-2016-002
AV N ELECTRIC Technical Report REP-0522

Changes for the Better

3.2 Study Criteria

All interconnections must be compliant with MISO criteria and will be required to provide
mitigation to obtain Interconnection Service for the following:

e System instability
e Transient voltage constraints
e Damping violation

3.2.1 MISO Criteria

The faults selected for this analysis were evaluated based on the following MISO criteria:

All on-line generating units are stable.

No unexpected generator tripping.

Post-fault transient voltage limits: 1.2 p.u. maximum, 0.7 p.u. minimum.

All machine rotor angle oscillations must be positively damped with a minimum damping
ratio of 0.81633% for disturbances with a fault or 1.6766% for line trips without a fault.

e Per local TO’s planning criteria, specific transient voltage limits are applied to specific
buses, areas, or companies that have different requirements.

A bus is considered a transient voltage constraint if both of the following conditions are met (all
transient voltage constraints must be resolved before a project can receive Interconnection
Service):

e The bus transient voltage is outside of specified transient voltage limits during the
transient period, and

e The bus voltage is at least 0.01 p.u. worse than the Benchmark case voltage for the same
contingency.

3.3 List of Contingencies

Refer to Appendix D for a complete list of contingencies performed for this analysis.
Contingencies were selected near each of the SPP study projects in the following areas:

Nebraska Area (Group 9)

Northeast Kansas/Northwest Missouri Area (Group 13)
Easter South Dakota Area (Group 15)

Western North Dakota Area (Group 16)

Western South Dakota Area (Group 17)
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The contingencies were simulated against the 2022 summer peak stability case (Benchmark Case
and Study Case) as described in Section 3.1 and consisted of three-phase faults, stuck breaker
faults (single-phase fault), and prior outage conditions followed by a three-phase fault. The
contingencies were performed by simulating a one second state-state run followed by the
disturbance and element lost.

Fault scenarios were first simulated using the Study cases. After the contingencies were
completed, the results were reviewed and evaluated against the criteria in Section 3.3. If any
contingency exhibited voltage instability, angular instability, or voltage deviation outside of
stated criteria, the Benchmark case was simulated for the respective contingency to compare the
results. Any new stability or angular issues attributed to the study project were flagged and
reported.

3.4 Transient Stability Analysis Results

This section lists the results from the transient stability analysis.

3.4.1 Summer Shoulder (2022) Transient Stability Analysis

Stability results for the 2022 summer shoulder case showed no stability constraints for the
disturbances simulated for this study (refer to the appendix for a list and description of
contingencies).

3.5 Transient Stability Analysis Conclusions

No transient stability constraints were identified for the addition of all SPP projects in the 2022
Summer Shoulder West scenario. The Study case showed similar performance as the respective
Benchmark case and did not affect the transient stability of the system.
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SECTION 4: CONCLUSIONS

This study was performed using MTEP 2017 series models with study snapshot of year 2022.
Base case models were provided for the South and West region for the steady-state analysis and
West region for the stability analysis. The study results indicate that SPP GEN-2016-092, SPP
GEN-2016-094, SPP GEN-2016-130, SPP GEN-2016-151, and SPP GEN-2016-165 are
conditional on the project Hazleton to Mitchell 345kV being in service. At the time of the study,
the expected in-service dates of this project is 12/31/2020. The base reliability project is part of
the J278 Hazleton-Mitchell 345kV Uprate Project.

Thermal violations and voltage violations associated with the interconnection of the fifteen study
SPP projects analyzed in the West model were identified. Network upgrades were identified and
cost allocation was performed. A summary of cost estimates identified for each scenario is
provided in Table ES-4, detailed information regarding network upgrades is provided in section
2 of this report.

No transient stability constraints were identified for the addition of all SPP projects in the 2022
Summer Shoulder West scenario. The Study case showed similar performance as the respective
Benchmark case and did not affect the transient stability of the system.

The generators which have impacts on the MISO system and/or conditional on MISO baseline
reliability projects will need to mitigate for the identified constraints prior to being granted full
injection on the SPP system. If the generator would elect to proceed on a limited operation basis,
then the impacting generator(s) will be subject to injection limits identified from MISO’s Annual
and Quarterly studies.
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APPENDIX A: LIST OF HIGHER QUEUED SPP GENERATORS

Generation GEN Pmax MISO MISO
Study Interconnection Area Type (MW) SH SPK Service Group
Number Output | Output

PQ GEN-2003-021N NPPD | Wind 60 60.00 9.36 ER 09 NEB
PQ GEN-2003-021N NPPD | Wind 15 15.00 2.34 ER 09 NEB
PQ GEN-2004-023N NPPD Coal 75 75.00 75.00 ER 09 NEB
PQ GEN-2006-020N NPPD | Wind 42 42.00 6.55 ER 09 NEB
PQ GEN-2006-038N005 NPPD | Wind 80 80.00 12.48 ER 09 NEB
PQ GEN-2006-038N019 NPPD | Wind 80 80.00 12.48 ER 09 NEB
PQ GEN-2007-011N08 NPPD | Wind 81 81.00 12.64 ER 09 NEB
PQ GEN-2008-1190 OPPD | Wind 60 60.00 9.36 ER 09 NEB
DIS-09-1 GEN-2006-037N1 NPPD | Wind 74.8 74.80 11.67 ER 09 NEB
DIS-09-1 GEN-2006-044N NPPD | Wind 40.5 40.50 6.32 ER 09 NEB
DIS-09-1 GEN-2008-086N02 NPPD | Wind 100.3 | 100.30 15.65 ER 09 NEB
DIS-09-1 GEN-2008-086N02 NPPD | Wind 100.3 | 100.30 15.65 ER 09 NEB

13 NE-KS

DIS-09-1 GEN-2008-129 KCPL CT 40 0.00 40.00 ER & NW-MO

13 NE-KS

DIS-09-1 GEN-2008-129 KCPL CT 40 0.00 40.00 ER & NW-MO
DIS-10-1 GEN-2009-040 WERE | Wind 73.8 73.80 1151 ER 09 NEB
DIS-10-2 GEN-2010-041 OPPD | Wind 10.5 10.50 1.64 ER 09 NEB
DIS-10-2 GEN-2010-051 NPPD | Wind 200 200.00 | 31.20 ER 09 NEB

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 0.15 0.15 0.15 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 0.18 0.18 0.18 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 0.2 0.20 0.20 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 0.17 0.17 0.17 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 0.2 0.20 0.20 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 13 1.30 1.30 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 1 1.00 1.00 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 0.2 0.20 0.20 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 1 1.00 1.00 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 1.3 1.30 1.30 ER & NW-MO

13 NE-KS

DIS-10-2 GEN-2010-036 WERE | Hydro 0.2 0.20 0.20 ER & NW-MO
DIS-11-1 GEN-2011-018 NPPD | Wind 73.6 73.60 11.48 ER/NR 09 NEB
DIS-11-1 GEN-2011-027 NPPD | Wind 120 120.00 18.72 ER/NR 09 NEB
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13 NE-KS
DIS-11-1 GEN-2011-011 KCPL | Coal 50 50.00 | 50.00 ER & NW-MO
DIS-11-2 GEN-2011-056 NPPD | Hydro 3.6 3.60 3.60 ER 09 NEB
DIS-11-2 GEN-2011-056A NPPD | Hydro 3.6 3.60 3.60 ER 09 NEB
DIS-11-2 GEN-2011-056B NPPD | Hydro 45 4.50 4.50 ER 09 NEB
DIS-11-2- NPPD Distributed
PO (North Platte - NPPD | Hydro 18 18.00 18.00 ER 09 NEB
Lexington)
DIS-11-2- NPPD Distributed
PO (North Platte - NPPD | Hydro 18 18.00 | 18.00 ER 09 NEB
Lexington)
DIS-11-2- NPPD Distributed
PO (North Platte - NPPD | Hydro 18 18.00 18.00 ER 09 NEB
Lexington)
DIS-12-2 GEN-2012-021 LES Gas 4.8 0.00 4.80 ER 09 NEB
DIS-13-1 GEN-2013-002 LES Wind | 50.6 50.60 7.89 ER/NR 09 NEB
DIS-13-1 GEN-2013-008 NPPD | Wind 1.2 1.20 0.19 ER 09 NEB
DIS-13-2 GEN-2013-019 LES Wind | 73.6 73.60 | 11.48 | ERINR 09 NEB
DIS-13-2 GEN-2013-032 NPPD | Wind 204 | 204.00 | 31.82 ER 09 NEB
DIS-14-1 GEN-2014-004 NPPD | Wind | 3.96 3.96 0.62 ER 09 NEB
DIS-14-1 GEN-2014-021 GMO | Wind 300 26 30 ER 09 NEB
DIS-14-2 GEN-2014-031 NPPD | Wind | 35.8 35.80 5.58 ER/NR 09 NEB
DIS-14-2 GEN-2014-032 NPPD | Wind | 5.11 5.11 0.80 ER/NR 09 NEB
DIS-14-2 GEN-2014-032 NPPD | Wind | 5.11 5.11 0.80 ER/NR 09 NEB
DIS-14-2 GEN-2014-039 NPPD | Wind | 73.39 | 73.39 | 11.45 | ER/INR 09 NEB
. 13 NE-KS
DIS-14-2 GEN-2014-021 KCPL | Wind 158 158.00 | 24.65 | ERINR | "\ "\
DIS-14-2 GEN-2014-021 KCPL | Wind 142 142.00 | 2215 | ERINR | L8 NEKS
' ' & NW-MO
DIS-15-1 GEN-2015-007 NPPD | Wind 160 160.00 | 24.96 ER 09 NEB
D'SF',le'l' GEN-2007-0171S WAPA | Wind 166 166.00 | 25.90 | ER/NR 09 NEB
D'Sl;g'l' GEN-2007-018IS WAPA | Wind 234 | 234.00 | 36.50 | ER/NR 09 NEB
DIS-15-1 GEN-2015-023 NPPD | Wind | 150.36 | 150.36 | 23.46 | ER/NR 09 NEB
DIS-15-1 GEN-2015-023 NPPD | Wind | 150.36 | 150.36 | 23.46 | ER/NR 09 NEB
. 13 NE-KS
DIS-15-1 GEN-2015-005 KCPL | Wind | 16.11 | 16.11 2.51 ER & NW-MO
. 13 NE-KS
DIS-15-1 GEN-2015-005 KCPL | Wind 184 184.00 | 28.70 ER & NW-MO
DISl;gS-Z- GEN-2002-009IS WAPA | Wind | 40.5 40.50 6.32 ER/NR 15 E-SD
DIS-15-2- .

PO GEN-2007-013IS WAPA | Wind 50 50.00 7.80 ER/NR 15 E-SD
D'SF',g'Z' GEN-2007-014IS WAPA | Wind 100 100.00 | 15.60 | ER/NR 15 E-SD
DIS-15-2- .

PO GEN-2009-018IS WAPA | Wind | 99.5 99.50 | 15.52 ER 15 E-SD
DIS-15-2- GEN-2010-003I1S WAPA | Wind 34 34.00 5.30 ER/NR 15 E-SD
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PQ
DIS-15-2- .

oo GEN-2013-0091S | WAPA | wind | 195 | 1950 | 3.04 ER 15 E-SD
DIS-15-2- .

o GEN-2007-0231S | WAPA | wind | 495 | 4950 | 772 | ERINR | 15E-SD
DIS-15-2- .

oo GEN-2013-0011S | WAPA | wind | 897 | 89.70 | 1399 | ER 15 E-SD
DIS-15-2- .

oo GEN-2010-0011S | WAPA | wind | 99 | 99.00 | 1544 | ERNR | 15E-SD
D|s|;%35-2- GEN-2009-0011S | WAPA | wind | 200 | 200.00 | 31.20 | ERNR | 15E-SD
DIS|;%35-2- GEN-2012-0141S | WAPA | Wind | 10034 | 10034 | 1565 | ER 15 E-SD
DIS-15-2- .

oo GEN-2014-0011S | WAPA | wind | 1037 | 103.70 | 1618 | ER 15 E-SD
D'S|;1Q5'2' GEN-2005-0081S | WAPA | wind | 495 | 4950 | 772 | ERINR | 16 W-ND
D'S";lQS'Z' GEN-2006-015IS WAPA | Wind | 49.5 49.50 7.72 ER/NR 16 W-ND
D'SF',S'Z' GEN-2007-0271S | WAPA | wind | 99 | 99.00 | 1544 | ERNR | 16 W-ND
D'S|;1Q5'2' GEN-2010-007IS | WAPA | wind | 1725 | 17250 | 2691 | ERINR | 16 W-ND
DISl;lQS-Z- GEN-2009-0261S | WAPA | wind | 1065 | 106,50 | 16.61 | ER/NR | 16 W-ND
D'S|;1Q5'2' GEN-2014-014IS WAPA | Wind | 151.5 | 151.50 | 23.63 | ER/NR 16 W-ND
D'SF',g'Z' GEN-2014-0061S | WAPA | Gas | 47 000 | 47.00 | ERINR | 16 W-ND
DIS-15-2-

oo GEN-2014-0061S | WAPA | Gas | 47 000 | 47.00 | ERINR | 16 W-ND
DIS-15-2-

o GEN-2012-0061S | WAPA | Gas | 47 000 | 47.00 | ERINR | 16 W-ND
DIS-15-2-

o GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

oo GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

o GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

o GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

oo GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

o GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

o GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

o GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

oo GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

oo GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2-

o GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERNR | 16 W-ND
DIS-15-2- GEN-2014-0061S | WAPA | Gas | 944 | 000 | 944 | ERINR | 16 W-ND
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PQ

D'SF',g'z' GEN-2014-0101S | WAPA | Wind | 150 | 150.00 | 2340 | ERINR | 16 W-ND
DIS-15-2 GEN-2015-076 NPPD | wind | 79.2 | 79.20 | 1236 | ER 09 NEB
DIS-15-2 GEN-2015-087 NPPD | wind | 66 | 66.00 | 10.30 | ER/INR | 09 NEB
DIS-15-2 GEN-2015-088 NPPD | wind | 300 | 300.00 | 46.80 | ER/INR | 09 NEB
DIS-15-2 GEN-2015-046 WAPA | wind | 300 | 300.00 | 46.80 | ERINR | 16W-ND
DIS-15-2 GEN-2015-096 WAPA | Wind | 150 | 150.00 | 23.40 | ER/NR | 16W-ND
DIS-16-1 GEN-2016-004 WAPA | wind | 202 | 202 | 3145 | ERMNR

DIS-16-1 GEN-2016-007 WAPA | wind | 100.1 | 100.1 | 156 ER

DIS-16-1 GEN-2016-017 WAPA | Wind | 250.7 | 250.7 | 39.1 ER

DIS-16-1 GEN-2016-021 NPPD | wind | 300 | 300 | 46.8 ER

DIS-16-1 GEN-2016-023 WAPA | Wind | 150 | 150 | 23.4 ER

DIS-16-1 GEN-2016-029 WAPA | Wind | 150.53 | 15053 | 235 ER

DIS-16-1 GEN-2016-043 NPPD | wind | 230 | 230 | 35.9 ER

DIS-16-1 GEN-2016-050 NPPD | Wind | 250.7 | 250.7 | 39.1 ER

Mitsubishi Electric A-4 Power Systems Engineering
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APPENDIX B: LIST OF HIGHER QUEUED MISO GENERATORS

MISO .

: Trans. . . Max Fuel Service
Project | State County owner Point Of Interconnection Output Type Type
Number

J432 SD Brookings XEL Brookings 345kV 98 Wind NRIS
J460 MN Lincoln GRE Brookings-HO81 345kV line 200 Wind NRIS
J475 1A Poweshiek MEC Montezuma 345kV 200 Wind NRIS
J485 MN Olmsted RPU West Side 161kV 46.85 CT NRIS
J488 SD Grant, Roberts OTP Big Stone-Ellendale 345kV 151.8 Wind ERIS
J489 SD Grant, Roberts OTP Big Stone-Ellendale 345kV 151.8 Wind ERIS
J493 MN vellow oTP Big Stone-Brookings 345kV 150 Wind NRIS
Medicine
J495 1A Winnebago ITCM Ledyard-Colby 345kV line 200 Wind NRIS
J498 IA 200“9' MEC | Grimes-Lehigh 345kV 340 Wind NRIS
reene
J499 1A Adair, Madison MEC Fallow-Grimes 345kV 340 Wind NRIS
New substation at intersection of
J500 IA Adair MEC Boone-Atchison 345kV and Rolling 500 Wind NRIS
Hills-Madison Co 345kV
J504 IA Linn iTcm | Bertram-Duane Anronld 161kV (0.5 50 Solar NRIS
mi from Duane Arnold)
J506 1A Plymouth MEC Raun-Lakefield Jct 345kV 200 Wind NRIS
266 sum
J510 SD Deuel OoTP Scandinavia Township /2845 CT NRIS
win
J514 1A Marshall ITCM Marshalltown substation 32533\;?1/ CcC NRIS
J523 MN Mower ITCM Adams 161kV 50 Solar NRIS
J524 1A Webster MEC Webster 161kV 100 Solar NRIS
J525 MN Murray XEL Lake Wilson—-Hadely 69kV 33 Solar NRIS
J526 | SD Deuel oTp | Brooking Co-Big Stone South 300 | Wind | NRIS
345kV
J527 1A Adair MEC Booneville-Cooper 345kV 250 Wind NRIS
J528 1A Adair MEC Rolling Hills-Madison 345kV 200 Wind NRIS
J529 1A Palo Alto MEC Obrien-Kossuth 345kV 250 Wind NRIS
J530 1A lowa MEC Montezuma-Hills 345kV 250 Wind NRIS
J534 IA Humboldt, MEC | Kossuth-Webster 345kV 250 wind | NRIS
Kossuth
J535 1A Sac MEC J411—-Lehigh 345kV 210 Wind NRIS
J351 IN St. Joseph NIPS | Stillwell 345kV 705sum | oo NRIS
/ 715 win
J468 IL Douglas AMIL Sidney-Kansas West 345kV line 202 Wind NRIS
J515 IN 3‘/9'“0”' DEI Cayuga 345KV 400 Wind ERIS
arren
J533 Ml Gratiot METC Slate 345kV 200 Wind NRIS
J538 Ml Hillsdale METC Moore Rd-Dowling 138kV 150 Wind NRIS
3540 | M Kalkaska WPSC | Kalkaska County 48.6 cT '\(')F;'S
Tapped at the Mishicott-Kewaunee
J505 Wi Manitowoc ATC 138KV line (1.06 miles away from 100 Solar NRIS
Kewaunee)
Mitsubishi Electric B-1 Power Systems Engineering
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APPENDIX C: STEADY-STATE STUDY CONTINGENCIES

Con File ol Nur_nber O.f
Type Contingencies
DPP-2016Aug_Outlet_Contingency.con P1 66
DPP_2016Aug-West_Ph3 Master-P1-West-1.con P1 10349
DPP_2016Aug-West_Ph3_Master-P1-West-2.con P1 5432
DPP_2016Aug-West_Ph3_Master-P1-Other-1.con P1 5432
DPP_2016Aug-West_Ph3_Master-P1-Other-2.con P1 4560
CIPCO DPP-2016-AUG-P6.con P1 28
HVDC con.con P1/P2/P7 35
P1_AMRN_MTEP17-2022TA.con P1 714
P1_CWLD_MTEP17-2022TA.con P1 19
P1 CWLP_MTEP17-2022TA.con P1 60
P1_PPI_MTEP17-2022TA.con P1 5
P1 SIPC_MTEP17-2022TA.con P1 22
ComEd_RTEP_Cat_P1l.con P1 467
P1_AECI_MTEP17-2022TA.con P1 24
P1_CE_MTEP17-2022TA.con P1 27
P1_WAPA_MTEP17-2022TA.con P1 53
P1-4_ AMRN_MTEP17-2022TA.con P1 25
P1-4 CWLP_MTEP17-2022TA.con P1 7
P1-4 SIPC_MTEP17-2022TA.con P1 2
P1-4 WAPA MTEP17-2022TA.con P1 2
20170808_CHC-NLL_Eden2.con P1 19
MEC-DPP2016AUG West Ph2 2022 Cat P1 10.26.2018.con P1 148
P1_AMES_MTEP17-2022TA.con P1 9
P1_ ATC_MTEP17-2022TA.con P1 1359
P1 BEPC_MTEP17-2022TA.con P1 3
P1_CBPC_MTEP17-2022TA.con P1 2
P1 CFU_MTEP17-2022TA.con P1 10
P1_CIPCO_MTEP17-2022TA.con P1 10
P1 DPC_MTEP17-2022TA.con P1 119
P1_ITCM_MTEP17-2022TA.con P1 421
P1_MDU_MTEP17-2022TA.con P1 119
P1_MP_MTEP17-2022TA.con P1 510
P1_MPC_MTEP17-2022TA.con P1 34
P1_MPW_MTEP17-2022TA.con P1 31
P1 XEL_MTEP17-2022TA.con P1 1270
P1-4 ATC_MTEP17-2022TA.con P1 166

Mitsubishi Electric C-1
Power Products, Inc (MEPPI)
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P1-4 DPC_MTEP17-2022TA.con P1 3
P1-4 GRE_MTEP17-2022TA.con P1 31
P1-4 ITCM_MTEP17-2022TA.con P1 23
P1-4 MDU_MTEP17-2022TA.con P1 14
P1-4 MP_MTEP17-2022TA.con P1 45
P1-4 MPC_MTEP17-2022TA.con P1 7
P1-4 OTP_MTEP17-2022TA.con P1 25
P1-4 SMMPA_MTEP17-2022TA.con P1 2
P1-4 XEL_MTEP17-2022TA.con P1 64
P2-P7_AMRN_MTEP17-2022TAl.con P2-P7 1064
P2-P7_CWLD_MTEP17-2022TA.con P2-P7 18
P2-P7_CWLP_MTEP17-2022TA.con P2-P7 60
P2-P7_PPI_MTEP17-2022TA.con P2-P7 5
P2-P7_SIPC_MTEP17-2022TA.con P2-P7 2
ComEd_RTEP_Cat_P2-P7.con P2-P7 1164
P2-P7_AECI_MTEP17-2022TA.con P2-P7 15
P2-P7_CE_MTEP17-2022TA.con P2-P7 79
P2-P7_WAPA_MTEP17-2022TA.con P2-P7 17
MEC-DPP2016AUG West Ph2 2022 Cat P2 09.15.2017.con P2 704
MEC-DPP2016AUG West Ph2 2022 Cat P5 09.15.2017.con P5 98
MEC-DPP2016AUG West Ph2 2022 Cat P7 09.15.2017.con P7 44
P2-P7_AMES_MTEP17-2022TA.con P2-P7 10
P2-P7_ATC_MTEP17-2022TA.con P2-P7 2166
P2-P7_BEPC_MTEP17-2022TA.con P2-P7 4
P2-P7_CBPC_MTEP17-2022TA.con P2-P7 11
P2-P7_CFU_MTEP17-2022TA.con P2-P7 17
P2-P7_CIPCO_MTEP17-2022TA.con P2-P7 52
P2-P7_DPC_MTEP17-2022TA.con P2-P7 68
P2-P7_GRE_MTEP17-2022TA.con P2-P7 239
P2-P7_ITCM_MTEP17-2022TA.con P2-P7 480
P2-P7_MDU_MTEP17-2022TA.con P2-P7 150
P2-P7_MP_MTEP17-2022TA.CON P2-P7 365
P2-P7_MPC_MTEP17-2022TA.con P2-P7 115
P2-P7_MPW_MTEP17-2022TA.CON P2-P7 210
P2-P7_MRES_MTEP17-2022TA.CON P2-P7 40
P2-P7_OTP_MTEP17-2022TA.con P2-P7 222
P2-P7_RPU_MTEP17-2022TA.con P2-P7 30
P2-P7_SMMPA_MTEP17-2022TA.con P2-P7 39
P2-P7_XEL_MTEP17-2022TA.con P2-P7 1319
Mitsubishi Electric C-2 Power Systems Engineering
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APPENDIX D: STABILITY STUDY CONTINGENCIES

Group 09

CEIl INFORMATION REDACTED
Group 13

CEIl INFORMATION REDACTED
Group 15

CEIl INFORMATION REDACTED
Group 16

CEIl INFORMATION REDACTED
Group 17

CEIl INFORMATION REDACTED
Mitsubishi Electric D-1 Power Systems Engineering
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APPENDIX E: STUDY PROJECT ONE-LINE DIAGRAMS

CEIll INFORMATION REDACTED
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APPENDIX F: STUDY PROJECT DYNAMIC DATA

E.1 GEN-2016-036

/ GE 2.3MW-116 +  GE 2.5MW (l.x)
/
587714 'USRMDL' 1 ‘'GEWIG2' 1 1 4 18 3
0 1& 0 O
2.500  0.80000 0.50000 0.90000 1.2200 1.2000
2.0000 0.40000 0.80000 10.000 2.0000E-02 0.0000
0.0000 0.50000 0.16700 0.30000 0.92500 0.0000 /
587714 'USRMDL' 1 ‘'GEWIEZ' 4 0 12 &7 18 9
587714 0 0 1 0 O
o0 o0 1 0 0
0.50000 2.000 1.0000 0.0000 0.0000 0.50000E-01 3.0000
0.60000 1.1200 0.40000E-1 0.43600 -0.43600  1.1200 0.20000E-01
0.45000 -0.45000  &0.000 0.41000 0.90000
1.1000 40.000 0.50000 1.4500 5.00E-02
0.50000E-01 1.0000 0.15000 0.96000 0.9994
1.0006 1.0400 1.0000 1.0000 1.00000
0.40000 1.0000 0.20000 1.0000 0.25000
-1.0000 14.0000 25.000 3.0000 -0.30000
8.0000 0.2000 10.000 1.0000 1.7000
1.22 1.2500 5.0000 0.0000 0.0000
0.000 0.25000E-02 1.0000 5.5000 0.10000
-1.0000 0.10000 0.0000 0.10000 -0.10000
0.70000 0.14400 -0.14400  /
587714 'USRMDL' 1 'GEWIT1" s o 1 5 4 3 0O
2.9600 0.0000 0.0000 1.8800 1.5000 /
587714 ‘'USEMDL' '1' 'GEWGDl' 505 0 1 & 0 4 O
9993.0 5.0000 30.000 9939.0 39933.0 30.000/
587714 ‘'USEMDL' '1' 'GEWIA2' 505 0 O 9 1 4
20.000 0.0000 27.000 -4.0000 0.0000 1.2250 56.5000 104.00 1200.0/
587714 °'USEMDL' '1' 'GEWIE2' 505 0 1 10 3 3 0
0.30000 150.00 25.000 3.0000 30.000 -4.0000 27.000 -10.000 10.000 1.0000/
58771400 °'USRMSC' ‘'GEWPLI2' 512 0 2 0 0 17 587714 '1'/
FIVET
58771401 'VIGIPAT' S87714 587714 '1' 0.40000 5.0000 1.00000 0.80000E-01/
58771402 °CVIGIPAT' S87714 587714 '1' 0.60000 5.0000 1.70000 0.80000E-01/
58771403 'VIGIPAT' 587714 587714 '1' 0.70000 5.0000 2.5000 0.80000E-01/
58771404 'VIGIPAT' 587714 587714 '1' 0.75000 5.0000 3.0000 O0.280000E-01/
58771405 'VIGIPAT' 587714 587714 '1' 0.85000 5.0000 10.0000 0.80000E-01/
58771406 'VIGIPAT' 587714 587714 '1' 0.90000 5.0000 600.0000 0.80000E-01/
58771407 'VIGIPAT' 587714 587714 '1' 0.00000 1.1200 300.000 0.80000E-01f
58771408 'VIGIPAT' 587714 587714 '1' 0.00000 1.1500 30.0000 0.80000E-01f
58771409 'VIGIPAT' S87714 587714 '1' 0.00000 1.2000 2.0000 O0.80000E-01/
58771410 'VIGIPAT' S87714 587714 '1' 0.00000 1.2500 0.5000 0.80000E-01/
58771411 'VIGIPAT' S87714 587714 '1' 0.00000 1.3800 0.3000 0.80000E-01/
58771412 'VIGIPAT' S87714 587714 '1' 0.00000 1.5000 0.0300 0.80000E-01/
58771413 °'VIGIPAT' S87714 587714 '1' 0.00000 1.6000 0.0100 0.80000E-01/
Mitsubishi Electric E-1 Power Systems Engineering
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E.1 GEN-2016-036 (continued)

/{2 x GE 2.3MW)
587713 'USEMDL' 1 'GEWIGZ' 114 18 3 5
o 2 0 0
2.300 0.80000 0.50000 0.90000 1.2200 1.2000
2.0000 0.40000 0.80000 10.000 2.0000E-02 0.0000
0.0000 0.50000 0.16700 0.90000 0.92500 0.0000 /
587713 'USRMDL' 1 'GEWIEZ' 4 0 12 &7 18 9
587713 0 o 1 o 0
o 0o 0 1 o 0
0.50000 2.000 1.0000 0.0000 0.0000 0.50000E-01 3.0000
0.60000 1.1200 0.40000E-1 0.43600 -0.43600 1.1200 0.20000E-01
0.45000 -0.45000 £0.000 0.41000 0.90000
1.1000 40.000 0.50000 1.4500 5.00E-02
0.50000E-01 1.0000 0.15000 0.96000 0.9994
1.0006 1.0400 1.0000 1.0000 1.00000
0.40000 1.0000 0.20000 1.0000 0.25000
-1.0000 14.0000 25.000 3.0000 -0.90000
£.0000 0.2000 10.000 1.0000 1.7000
.22 1.2500 5.0000 0.0000 0.0000
0.000 0.25000E-02 1.0000 5.5000 0.10000
-1.0000 0.10000 0.0000 0.10000 -0.10000
0.70000 0.15652 -0.15652 /
587713 'USRMDL' 1 'GEWITL' 5 0 1 5 4 i 0
3.2200 0.0000 0.0000 1.8800 1.5000 /
587713 'USEMDL' '1' 'GEWEDL' 505 0 1 & 0 4 0@
9999.0 5.0000 30.000 9999.0 9999.0 30.000/
587713 'USEMDL' '1' 'GEWIZ2' 505 0 0 9 1 4
20.000 0.0000 27.000 -4.0000 0.0000 1.2250 5§.5000 104.00 1200.07
587713 'USEMDL' '1' 'GEWIEZ' 505 0 1 10 3 3 O
0.30000 150.00 25.000 3.0000 30.000 -4.0000 27.000 -10.000 10.000 1.0000/
58771300 'USRMSC' C'GEWPLTZ2' 512 0 2 0 0 17 537713 "1/
JZVRT
58771301 'VIGTEAT' 587713 587713 '1' 0.40000 5.0000 1.00000 O.80000E-01/
58771302 'VIGTEAT' 587713 587713 '1' 0.60000 5.0000 1.70000 0.80000E-01/
58771303 'VISTEAT' 587713 587713 '1' 0.70000 5.0000 2.5000 0.80000E-01/
58771304 'VIGTEAT' 587713 587713 '1' 0.75000 5.0000 3.0000 0.80000E-01/
58771305 'VIGIEAT' 587713 587713 '1' 0.85000 5.0000 10.0000 0.80000E-01/
58771306 'VIGTEAT' 587713 587713 '1' 0.90000 5.0000 &00.0000 0.30000E-01/
58771307 'VIGTEAT' 587713 587713 '1' 0.00000 1.1200 300.000 0.80000E-01/
58771308 'VIGTEAT' 587713 587713 '1' 0.00000 1.1500 30.0000 0.80000E-01/
58771309 'VIGTEAT' 587713 587713 '1' 0.00000 1.2000 2.0000 0.20000E-01/
58771310 'VISTEAT' 587713 587713 '1' 0.00000 1.2500 0.5000 0.80000E-01/
58771311 'VIGTEAT' 587713 587713 '1' 0.00000 1.3800 0.3000 0.20000E-01/
58771312 'VIGIEAT' 587713 587713 '1' 0.00000 1.5000 0.0300 0.20000E-01/
58771313 'VIGTEAT' 587713 587713 '1' 0.00000 1.6000 0.0100 0.80000E-01/
/
Mitsubishi Electric E-2 Power Systems Engineering
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E.2 GEN-2016-074
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1.

0
0
0
0

=]
(=]

1
0
0

=]
(=]

=]
(=]

a

aooa
. 0000
. 0000
. 0000
. 0000

03

a.

0
0
0
0

30

T4.54

aooag
L0000
L0000
L0000
L0000

7 10

0.8844 0.9800 0.9400

30

a.

0
0
0
0

5

T4.5430

aooo
L0000
L0000
L0000
L0000

27683

Ill

0.

0
0
0
0

!
1'1

aooao

.0000
.0000
.0000
.0000

1 1

.0000 0.0000 0.0000 0.1000
.0000 0.0000 0.0000 0.0000
.0000 0.0000 0.0000 0.0000

02 10 &8 0 587aE3

02

]
£

0.0000 0.0000 0.1500 0.8000
0.59000 5.0000 f
0 "OSEMLDL'" O "VWEER&"
56.4000 0.2000 56.4000 0.2000
0.2000 &3.6000 0.2000 &3.6000

a

23

10

30

-

Lo

12

g5

0 18

a7

58

58

TRE3

27683

TRE3

Ill

Ill

I1I

Ill

23.5000 &ls

7000 0.8500 3.5000

a

o
(=]

2980 90.0120 a00000.0000 3.0000
0000 0.0000 0.0000

T4.5430

L8071 39.3952

11000

56.4000 0.2000 &3.6000
0.2000 7

Mitsubishi Electric

Power Products, Inc (MEPPI)

E-3

Power Systems Engineering
Division (PSED)



MITSUBISHI
ELECTRIC

Changes for the Better

Affected SIS Study: SPP DISIS-2016-002
Technical Report REP-0522

E.3 GEN-2016-087

S GE 2.3MW (1.5 Mark VIe)
!
!
587723 "USEMDL' 1 T'GEWIG2' 11 4 18 3 5
a 43 a a
Z£.3000 0.80000 0.50000
2.0000 0.40000 0.80000
0.0000 0.50000 0.16700
587723 "USEMDL' 1 'GEWIE2' 4 0 12 &7 18
587723 a 0
a a 0
0.15000 £.000 1.0000
0.a0000 1.1z200 0.40000E-01
0.45000 -0.45000
1.1000 40.000
0.50000E-01 1.0000
1.0040 1.0400
0.40000 1.0000
-1.0000 14.0000
2.0000 0.2000
1.22 1.2500
0.000 0.25000E-02
-1.0000 0.10000
0.70000 0.12000

587723 "USEMDL' 1 "GEWIT1" 3
3.2200 0.0000 0.0000

587723 'USEMDL' 1 '"GEWGD1' 505
9999.0 5.0000 30.000
30.000 !

587723 "USEMDL' 1 "GEWIRZ' 505
20.000 0.0000 27.000
56.500 104.00 1200.0

587723 'USEMDL' 0O 'GEWTIE2' 505
0.30000 150.00 25.000

-4.0000 27.000 -10.000

58772300 'USEM3C' 'GEWFLIzZ2' 512 0 2

58772301 "WIGIPART' 587723 587723 '1¢

58772302 '"VIGIEART' 587723 587723 '"1°

58772303 "WVIGIPART' 587723 587723 '1°

58772304 "WIGTPAT' 587723 587723 17

58772305 "WIGTPAT' 587723 587723 '1°7

58772306 "WIGTPAT' 587723 587723 '1°

58772307 "WIGIPART' 587723 587723 '1¢

58772308 'VIGIPART' 587723 587723 '"1°

58772309 '"VIGIPRI' 587723 587723 '"1°

58772310 "WIGTPAT' 587723 587723 17

58772311 "VIGTEBAT' 587723 587723 17

58772312 "WIGTPAT' 587723 587723 17

58772313 "WIGIPART' 587723 587723 '1¢

!

L T e Y Y e Y e T e Y e R e Y Y s Y T Y o |

0.30000 1.2200
10.000 0.20000E-01
0.30000 0.92500
9
1
0.0000 0.0000
0.43600 -0.43600
60.000 0.10000
0.50000 1.4500
0.15000 0.96000
1.00000 1.0000
0.20000 1.0000
£5.000 3.0000
10.000 1.0000
5.0000 0.0000
1.0000 5.5000
0.0000 0.10000
-0.12000
a 1 3 4 3 a
1.8800 1.5000
a 1 f a 4 a
9955.0 99595.0
a ] 9 1 4
-4.0000 0.0000
/
a 1 10 3 3 a
3.0000 30.000
10.000 1.0000
0 17 587723 "1/
400 5.000 1.000 0.08 /
a0a0 5.000 1.700 0.08 /
700 5.000 2.500 0.08 /
750 5.000 3.000 0.08 F
250 5.000 10.000 0.08 /
900 5.000 &00.000 0.08 7
0oa 1.120 300.000 0.08 7/
0oa 1.150 30.000 0.08 7/
ooa 1.200 2.000 0.08 /
000 1.250 0.500 0.08 /
000 1.380 0.300 0.08 7/
000 1.500 0.030 0.08 7
0oa 1.800 0.010 0.08 f

1.2000
0.0000
0.0000 /
] a
] a
0.50000E-01 3.0000
1.1000 0.20000E-01
0.50000
0.50000E-01
0.99600
1.00000
0.23000
-0.90000
1.7000
0.0000
0.10000
—-0.10000
!
2230

Mitsubishi Electric

Power Products, Inc (MEPPI)

E-4

Power Systems Engineering

Division (PSED)



‘ MITSUBISHI

AV N\ ELECTRIC

Changes for the Better

Affected SIS Study: SPP DISIS-2016-002

Technical Report REP-0522

E.4 GEN-2016-088

/ GE 2.1MW
!
/
587733 'USERMDL" 1 'GEWIG2' 1 1 418 3 5
0 72 a 1}
2.1000 0.8000 0.5000 0.3000 1.2200 1.2000
2.0000 0.4000 0.&000 10.000 0.2000E-01 0.0000
0.0000 0.5000 0.1670 0.9000 0.9250 0.0000
587733 'USRMDL" 1 'GEWIE2' 4 0 12 &7 l& 9
587733 0 0 1 a 1}
0 0 [u} 1 0 1}
0.1500 2.000 1.0000 0.0000 0.0000 0.5000E-01 3.0000
0.6000 1.1200 0.4000E-01 0.4380 -0.4360 1.1000 0.2000E-01
0.4500 -0.4500 an.0o 0.1000 0.9000
1.1000 40.00 0.5000 1.450 0.5000E-01
0.5000E-01 1.000 0.1500 0.3600 0.99460
1.0040 1.040 1.000 1.0000 1.0000
0.4000 1.000 0.2000 1.000 0.2500
-1.000 14.00 25.00 3.000 -0.9000
&.0000 0.2000 10.00 1.000 1.700
1.2200 1.250 5.000 0.000 0.000
0.0000 0.2500E-02 1.000 5.500 0.1000
-1.0000 0.1000 0.000 0.1000 -0.1000
0.7000 0.1200 -0.1200
587733 'USRMDL" 1 ‘'GEWITL"' 5 1} 1 5 4 3 1}
3.5200 0.0000 0.0000 1.8800 1.5000 i
587733 'USEMDL' 1 'GEWGD1' 3505 a 1 6 a 4 a
9999.0 5.0000 30.000 9999.0 9999.0 30.000 !
587733 'USEMODL' 1 'GEWIR2' 505 0 1} 9 1 4
20.000 0.0000 27.000 -4.0000 0.0000 1.2250 50.000 93.900 1200.0 I
587733 'USRMDL' 1 'GEWIEZ2' 505 a 1 10 3 3 0
0.3000 150.00 25.000 3.0000 30.000 -4.,0000 27.000 -10.000 10.000 1.0000
58773300 "USEMSC"' '"GEWFLTZ' 512 0 2 0 0 17 587733 "1t !
58773301 'FRQTIBAT' 587733 587733 "1 56.5 62.5 1 0.08
58773302 'VIGIEAT' 587733 587733 1 0.10 5.000 0.500 O0.08 /
58773303 'VIGIPAT' 587733 587733 "1 0.20 5.000 0.625 0.08 /
58773304 'WIGIEAI' 587733 587733 'l 0.40 5.000 1.000 Q.08 /
58773305 'VIGIBAT' 587733 587733 "1 0.60 5.000 1.700 O0.08 /
58773306 'VIGIEAT' 587733 587733 1 0.75 5.000 2.200 0.08 /
58773307 'VIGIPAT' 587733 587733 "1 0.85 5.000 10.00 O0.08 /
58773308 'VIGIEAI' 587733 587733 'l 0.90 5.000 &00.0 O0.08 /
58773309 'WIGIPAT" 587733 587733 1t 0.00 1.101 1.000 O0.08 /
58773310 'VIGIBAT' 587733 587733 "1 0.00 1.150 0.500 0.08 /
58773311 'VIGIEAT' 587733 587733 1 0.00 1.175 0.200 O0.08 /
58773312 'VIGIFAT' 587733 587733 "1 0.00 1.200 0.100 0.08 /
58773313 'VIGIEAI' 587733 587733 'l 0.00 1.300 0,010 O0.08 /
!
Mitsubishi Electric E-5 Power Systems Engineering

Power Products, Inc (MEPPI)

Division (PSED)



MITSUBISHI
ELECTRIC

Changes for the Better

Affected SIS Study: SPP DISIS-2016-002

Technical Report REP-0522

E.5 GEN-2016-092

/ GE 2.3MW-116

/

/

587753 'USEMDL' 1 T'GEWIGZ' 11 4 18 3 5
a 109 i} i}
2.3000 0.80000 0.50000 0.30000 1.2200 .2000
2.0000 0.40000 0.80000 10.000 0.20000E-01 0000
0.0000 0.50000 0.16700 0.30000 0.92500 0000 !

587753 'USEMDL' 1 'GEWIEZ' 4 0 12 &7 18 9

87753 0 a 1 u} 0
0 u} a 1 u}

0.15000 2.000 1.0000 0.0000 0.0000 0.50000E-01 3.0000
0.6a0000 1.1200 0.40000E-01 0.43600 -0.43600 1.1000 0.20000E-01
0.45000 -0.45000 a0.000 0.10000 0.30000
1.1000 40.000 0.50000 1.4500 0.50000E-01
0.50000E-01 1.0000 0.15000 0.96000 0.5859800
1.0040 1.0400 1.00000 1.0000 1.00000
0.40000 1.0000 0.20000 1.0000 0.25000
-1.0000 14.0000 25.000 3.0000 -0.30000
&.0000 0.2000 10.000 1.0000 1.7000
1.22 1.2500 5.0000 0.0000 0.00040
0.000 0.25000E-02 1.0000 5.5000 0.10000
-1.0000 0.10000 0.0000 0.10000 -0.10000
0.70000 0.12000 -0.12000 !

587753 'USEMDL' 1 'GEWIT1® 3 a 1 3 4 3 0

3.2200 0.0000 0.0000 1.8800 1.5000

587753 '"USEMDL' '1' T'GEWGD1' 505 0 1 & © 4
i} 9995.0 5.0000 30.000 99%3%3.0 99%9.0 30.000/

587753 'USEMDL' '1' "GEWTAZ' 505 0 0 9 1 4
20.000 0.0000 27.000 -4.0000 0.0000 1.22%50 56.500 1200.0/7

587753 'USEMDL' '1'" "GEWIE2Z' 505 0 1 10 3 3
0 0.30000 150.00 25.000 3.0000 30.000 -4,0000 27.000 -10.000 10.000 1.0000/

58775300 'USEMSC' 'GEWPLTI2' 512 o0 2 0 0O 17 5BTTS3 "1/

58775301 'VIGIPAT' 587753 587753 '1' 0.40000 5.0000 1.00000 .B0000E-0L1/

58775302 '"VIGIPAT' 587753 587753 '1' 0.60000 5.0000 1.70000 .B0000E-0L1/

58775303 'VIGIPAT' 587753 587753 '1' 0.70000 5.0000 2.5000 O.80000E-01/

58775304 'VIGIPAT' 587753 5877533 '1' 0.75000 5.0000 3.0000 O.80000E-01/

58775305 '"VIGIPAT' 587753 587753 '1' 0.85000 5.0000 10.0000 O.80000E-01/

58775306 'VIGTPAT' 587753 587753 '1' 0.%90000 5.0000 &00.0000 O.80000E-01/

58775307 'VIGTIPAT' 587753 587753 '1' 0.00000 1.1200 300.000 O.50000E-0L1/

58775308 'VIGTIPAT' 587753 587753 '"1' 0.00000 1.1500 30.0000 O0.50000E-0L1/

58775309 'VIGTPAT' 587753 587753 '1' 0.00000 1.2000 2.0000 O.80000E-01/

58775310 'VIGTIPAT' 587753 587753 '1' 0.00000 1.2500 0.5000 O0.80000E-01/

58775311 'VIGIEAT' 587753 587753 '1' 0.00000 1.3800 0.3000 O0.80000E-01/

58775312 'VIGIPAT' 587753 587753 '1' 0.00000 1.5000 0.0300 O.80000E-01/

58775313 'VIGIPAT' 587753 587753 '1' 0.00000 1.6000 0.0100 O.80000E-01/

/

Mitsubishi Electric E-6 Power Systems Engineering

Power Products, Inc (MEPPI)

Division (PSED)



MITSUBISHI
ELECTRIC

Changes for the Better

Affected SIS Study: SPP DISIS-2016-002

Technical Report REP-0522

E.6 GEN-2016-094

/ GE 2.5MW-116 ()
/
/
587763 "USRMDL' 1 '"GEWIGZ' 11 4 18 3 5
0 20 a 0
2.5000 0.80000 0.50000 0.590000 1.2200 1.2000
2.0000 0.40000 0.80000 10.000 0.20000E-01 0.0000
0.0000 0.50000 0.16700 0.590000 0.582500 0.0000 !
587763 "USEMDL' 1 'GEWIEZ2' 4 0 12 &7 18 9
87763 a 0 0 a
a 0 a 1 0 0
0.15000 2.000 1.0000 0.0000 0.0000 0.50000E-01 3.0000
0.&0000 1.1200 0.40000E-01 0.43800 -0.43600 1.1000 0.20000E-01
0.45000 -0.45000 &0.000 0.10000 0.30000
1.1000 40.000 0.50000 1.4500 0.50000E-01
0.50000E-01 1.0000 0.15000 0.96000 0.959800
1.0040 1.0400 1.00000 1.0000 1.00000
0.40000 1.0000 0.20000 1.0000 0.25000
-1.0000 14.0000 25.000 3.0000 -0.90000
&.0000 0.2000 140.000 1.0000 1.7000
1.22 1.2500 5.0000 0.0000 0.0000
0.000 0.25000E-02 1.0000 5.5000 0.10000
-1.0000 0.10000 0.0000 0.10000 -0.10000
0.70000 0.12000 -0.12000 /
587763 "USERMDL' 1 '"GEWITL' 5 a 1 5 4 3 i}
Z2.59800 0.0000 0.0000 1.8800 1.5000 !
587763 'USEMDL" '1' 'GEWGD1' 505 0 1 & 0 4
i] 99%9.0 5.0000 30.000 9955.0 99%95.0 30.000/
587763 'USEMDL' '1' 'GEWIRZ' 505 0 O 9 1 4
20.000 0.0000 27.000 -4.0000 0.0000 1.2250 56.500 104.00 1200.0/F
587763 'USEMDL' '1' 'GEWIP2' 505 0 1 10 3 3
u} 0.30000 150.00 25.000 3.0000 30.000 -4.0000 27.000 -10.000 10.000 1.0000/
58776300 "USEMSC' T'"GEWFLT2' 512 0 2 0 0O 17 87763 "1'/
28776301 "WIGTEAT" 87763 587763 '1' 0.40000 5.0000 1.00000 O.80000E-01/
58776302 "WIGTPAT' 587763 587763 '1' 0.60000 5.0000 1.70000 O.80000E-01/
58776303 "VIGTPAT' 587763 587763 '"1' 0.70000 5.0000 2.5000 O.20000E-01/
58776304 'WIGTPAT' 587763 587763 '1' 0.75000 5.0000 3.0000 O0.80000E-01/7
58776305 'WIGTPAT' SE87763 587763 '1' 0.85000 5.0000 10.0000 O0.20000E-0L1/
58776306 'WIGTPAT' SE7763 587763 '1' 0.90000 5.0000 600.0000 O.80000E-0L1/
58776307 'WIGTPAI' 587763 587763 '1' 0.00000 1.1010 1.000 0.80000E-OL1/
58776308 'WIGIPAI' S87763 587743 '1' 0.00000 1.1500 0.5000 O0.80000E-01/7
58776309 'WIGIPAI' 587763 587763 '1' 0.00000 1.17500 0.2000 O0.80000E-0L1/
S87T7E310 "WIGTPAT' S&87763 587763 '1' 0.00000 1.2000 0.1000 O.B0000E-O1/
S87T76311 "WIGTPAT' S&87763 587763 '1' 0.00000 1.3000 0.0100 O.80000E-01/
/
Mitsubishi Electric E-7 Power Systems Engineering

Power Products, Inc (MEPPI)

Division (PSED)



MITSUBISHI
ELECTRIC

Changes for the Better

Affected SIS Study: SPP DISIS-2016-002
Technical Report REP-0522

E.7 GEN-2016-096

/ Siemens 2.3 MW V3

/
587783 "USEMDL' 1 'SWIGU2' 101 1 0 22 5 16
0.010 0.010 2.000 1.200 0.020 0.100 11.473 0.044
0.300 1.000 1.000 0.300 1.000 1.000 0.300 1.000
1.000 0.000 0.000 0.000 0.000 0.000 f
/
DETTE3 "USEMDL" 1 "SWIEUZ2" 102 i} 12 97 18 35
a 0 1 0 1 0 0 0 a 0 0 0
0.000 0.037 9.980 0.050 1.000 1.000 0.000 0.050 0.950 0.030
1.080 0.030 15.000 15.000 0.217 -0.217 1.250 1.181 1.200 1.064
0.992 1.042 1.000 1.103 0.142 0.025 0.000 0.000 0.000 0.000
1.250 1.250 1.000 0.500 0.200 0.100 0.925 0.025 2.000 500.000
0.8900 1.000 0.8900 0.800 0.500 0.100 0.600 0.250 0.050 3.000
0.700 0.873 200.000 0.025 1.111 1.000 20.000 -20.000 0.000 2.000
0.000 1.000 1.200 0.100 0.500 0.500 0.000 10.000 10.000 100.000
0.000 0.800 0.300 1.000 0.040 0.000 0.800 0.830 1.000 1.000
1.000 5.000 0.000 0.000 0.000 0.000 0.000 -38.000 0.190 0.873
T.500 0.000 0.000 146.410 1.000 1.041 146.410 /
58778300 'VIGTPBAT" 587783 5S&7783 'l 0.% 5 200 0.0 f
58778301 'VIGTEAT' S87T&3 587783 'l 0.85 5 11 0.405 /
58778302 'VIGIPBAT" 587783 5S&TIE3 'l 0.7 5 2.4 0.05% f
S8T7T78303 'VIGTPRAT' S877&3 S58T7E3 'l 0.4 5 1.4 0.05
S8778304 'VIGIBAT" 587783 5S87783 '1' 0.1% 5 0.85% 0.0% /
58778305 'VIGTPAT' S877&3 S58T7E3 'l 0 1.1 1 0.05 f
S8778306 "VIGIPAT" 587783 587783 'l 0 1.2 0.15 0.05%
58778307 'FRQTPAT' S877&3 SETTE3 'l 57 100 0.2 O f
S8TTE308 "FRQIPAT" S87TE3 587TEI 'l 0 &2 0.2 0 f
/
SETT7ET "USEMDL' 1 '3SWIGU2' 101 1 0 22 5 16
0.010 0.010 2.000 1.200 0.020 0.100 11.473 0.044
0.300 1.000 1.000 0.300 1.000 1.000 0.300 1.000
1.000 0.000 0.000 0.000 0.000 0.000 f
/
SETTET "USEMDL" 1 "SWIEUZ2" 102 i} 12 97 18 35
a 0 1 0 1 0 0 0 a 0 0 0
0.000 0.037 9.980 0.050 1.000 1.000 0.000 0.050 0.950 0.030
1.080 0.030 15.000 15.000 0.217 -0.217 1.250 1.181 1.200 1.064
0.892 1.042 1.000 1.103 0.142 0.025 0.000 0.000 0.000 0.000
1.250 1.250 1.000 0.500 0.200 0.100 0.925 0.025 2.000 500.000
0.8900 1.000 0.8900 0.800 0.500 0.100 0.600 0.250 0.050 3.000
0.700 0.875 200.000 0.025 1.111 l1.000 20.000 -20.000 0.000 2.000
0.000 1.000 1.200 0.100 0.500 0.500 0.000 10.000 10.000 100.000
0.000 0.800 0.300 1.000 0.040 0.000 0.800 0.830 1.000 1.000
1.000 5.000 0.000 0.000 0.000 0.000 0.000 -38.000 0.190 0.975
T.500 0.000 0.000 146.410 1.000 1.041 146.410 /
S8778700 'VIGIBAT" S5877&7 S&TIeT 'l 0.8 5 200 0.0 f
58778701 "WIGIPAT' S5877TET 587TET 'l' 0.85 5 11 0.0% f
S8778702 'VIGIBAT' S877&T7 SETIeT 'l 0.7 5 2.4 0.05% f
58778703 'VIGTPRAT' S877&T7 S58TIEY 'l 0.4 5 1.4 0.05
58778704 'VIGIBAT" 587787 S&Tiev 'l 0.1% 5 0.85% 0.0% /
58778705 'VIGTPRAT' S877&T7 S&T78Y 'l 0 1.1 1 0.05 f
58778706 'VIGIBAT" S5877T&T SETIEY 'l 0 1.2 0.15 0.0% fF
58778707 'FRQTERAT' S87TET S8TIET 'l 57 100 0.2 O f
S8TTET08 "FRQIPAT S8T7TET 587TTET 'l 0 &2 0.2 0O f
/
Mitsubishi Electric E-8 Power Systems Engineering

Power Products, Inc (MEPPI)

Division (PSED)



Affected SIS Study: SPP DISIS-2016-002
MITSUBISHI
ELESCl'{' RII% Technical Report REP-0522

Changes for the Better

E.8 GEN-2016-106

S W110 WC55 2.0 MW 60 Hz Mkl0 (VestasWI_7_&_0_P35E32.1ib)
!
587853 "USBMODL' '1' "WWCORe' 1 1 2 45 23 104 1 0

2000.0000 &90.0000 903.3041 700.0000 2.8200 0.9676 0.0232
1.59807 B.3333 1.9807 8.3333 30.0000 0.2000 1.2000

0.1000 0.0012 0.9925 0.0474 1.8118 0.0000 351.85E84

161.5343 0.0300 0.0000 0.0300 0.3000 0.0000 1.0000

0.3183 4.9736 2812227.15900 43.25960 90.0120 &00000.0000 3.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 O0.0000

0.0000 0.0000 O.0000/

0 "OSEMLDL" 0 "WVWVARG' 0200 30 587853 "1' 7/

0 "OSEMLOL" 0 "WWLVRA' 0 3 &5 10 35 587853 '1' 1

0.59000 0.0010 0.1500 18.6316 T74.5430 T74.5430 74.5430

0.5000 1.0000 2.6200 0.9676 1.2000 0.5000 &50.0000

903.3041 0.3500 0.0500 0.2500 0.0200 3.0000 4.0000

99599.0000 0.0232 0.59000 0.5000 0.0500 0.0000 0.0100

o
(=]
o
(=]

0.0000 2.0000 0.0000 1.0000 0.0000 0.0000 O0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 O0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 O0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 O0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 O0.0000

0.0000 0.0000 7
0 "OSEMODL" 0 "WWEWR&G' 8 0 3 30 7 10 587853 '"1' 1

1.0000 0.5000 -0.5000 O.8988 0.E5844 0.9E800 0.9800

0.2000 0.2000 1.0000 1.0000 0.0000 0.0000 O0.1000

0.1000 0.0000 0.0000 0.0000 0.0000 0.0000 O0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 O0.0000

0.0000 0.0000 7
0 '"OSEMOL" 0 "WWMEC&' & 0 2 10 & 0 587853 '1¢

2000.0000 422.2301 4736.7543 420.7500 83.5000 €188.8071 39.393%2
0.0000 0.0000 O0.0000
0 "OSEMLDL" 0 "VWMERA'
0.1000 0.1000 0.1000
0.0000 0.0000 O.0000/
0 "OSEMOL" 0 "WWVERE' O 2 7 30 0 18 587853 '1' 11000
0.8500 11.0000 0.8500 11.0000 0.9000 &0.0000 1.1000
80.0000 1.1500 2.0000 1.2000 0.0800 1.2500 0.0050

1.2500 0.0050 0.0000 0.0000 0.0000 0.0000 O0.0000

0.0000 0.0000 O.1500 0.8000 2.7000 0.8500 3.5000

0.58000 5.0000 /

0 "OSEMOL" 0 "WWEPR&' 0 2 3 12 0 7 587853 "1' O

56.4000 0.2000 56.4000 0.2000 56.4000 0.2000 &3.6000
0.2000 &3.6000 0.2000 &3.6000 0.2000 f

.

02 10 & 5 587853 '1°
.0000 0.0000 0.0000 0.0000

[ I v ]

Mitsubishi Electric E-9 Power Systems Engineering
Power Products, Inc (MEPPI) Division (PSED)



MITSUBISHI
ELECTRIC

Changes for the Better

Affected SIS Study: SPP DISIS-2016-002

Technical

Report REP-0522

E.9 GEN-2016-110

/ GE 2.0MW
/
/
SE8TET3 'OSEMDL" 1 T'GEWIG2' 11 4 18 3 5
[ 0 u}
2.0000 0.80000 0.50000 0.390000 1.2200 1.2000
2.0000 0.40000 0.&0000 10.000 0.20000E-01 0.0000
0.0000 0.50000 0.18700 0.390000 0.92500 0.0000 I
SBTET3 '"OSEMDL" 1 'GEWIEZ2' 4 0 12 &7 18 9
587873 a 0 1 0 0
0 0 0 1 0 0
0.15000 2.000 1.0000 0.0000 0.0000 0.50000E-01 3.0000
0.&0000 1.1200 0.40000E-01 0.43800 -0.43600 1.1000 0.20000E-01
0.45000 -0.45000 80.000 0.10000 0.30000
1.1000 40.000 0.50000 1.4500 0.50000E-01
0.50000E-01 1.0000 0.15000 0.98000 0.99800
1.0040 1.0400 0.9939589 0.999939 0.999389
0.40000 1.0000 0.20000 1.0000 0.25000
-1.0000 14.0000 25.000 3.0000 -0.90000
g2.0000 0.2000 1o0.000 1.0000 1.7000
.22 1.2500 5.0000 0.0000 0.0000
0.000 0.25000E-02 1.0000 5.5000 0.10000
-1.0000 0.10000 0.0000 0.10000 -0.10000
0.70000 0.12000 -0.12000 f
SBTET3 '"O5EMDL" 1 T'"GEWITL® 3 0 1 3 4 3 u}
3.7000 0.0000 0.0000 1.8800 1.5000 f
SE878T3 "USEMOL' 1 "GEWGDL' 505 i 1 a 0 4 0
93989.0 5.0000 30.000 9989.0 9999.0 30.000 !
587873 "USEMOL' 1 "GEWTAZ2' 505 0 0 9 1 4
20.000 0.0000 27.000 -4.0000 0.0000 1.2250
58.0 104.000 1200.0 !
D87ETI "USEMODL' 1 "GEWIFZ' 505 0 1 10 3 3 1}
0.30000 150.00 25.000 3.0000 30.000
-4.0000 27.000 -10.000 10.000 1.0000 f
58787300 'USEM3C' CGEWPLTZ2' 512 o0 2 0 0 17 g7873 "1/
S8TET301 'FRQIEBATT S87TET3 587873 '1" 56.5 82.5 1 0.08/
S8TET302 "VIGTEAT® 587873 587873 '1' 0.15 5 0.2 0.08 /
S8TET303 "VIGTIEAT® S87TET3 587873 '1' 0.3 5 0.7 0.08 /
SE8TET304 "VIGTEAT® 587873 587873 '1' 0.5 5 1.2 0.08 /
S8TET3I05 "VIGTIEBAT® SETETI S8TET3 1" 0.75 5 1.3 0.08 /
SE8TET308 "VIGTEAT® 587873 587873 1Y 0 1.1 1 0.08 /
SETET3I0T "WIGTIEBAT' SETETI S8TET3 1T o 1.15 0.1 0.08 /
/
Mitsubishi Electric E-10 Power Systems Engineering

Power Products, Inc (MEPPI)
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Affected SIS Study: SPP DISIS-2016-002
MITSUBISHI
ELESCl'{' RII% Technical Report REP-0522

Changes for the Better

E.10 GEN-2016-115

JHxkus GEN-2016-115 #*#s+

!

!

S W110 WC35 2.0 MW 60 Hz Mkl0 (VestasWI_7_6_0_P35E3Z.1ib)
!

587923 'USEMODL' "1' "WWCORe' 1 1 2 45 23 104 1 0

=1
2000.0000 &90.0000 903.3041 700.0000 2.8200 0.9676 0.0232
1.9807 B.3333 1.9807 8.3333 30.0000 0.2000 1.2000

0.1000 0.0012 0.9925 0.0474 1.6118 0.0000 351.85E84

161.5343 0.0300 0.0000 0.0300 0.3000 0.0000 1.0000

0.3183 4.9736 2812227.1800 43.25960 90.0120 &00000.0000 3.0000
0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000 O0.0000

0.0000 0.0000 0.0000/

0 "OSEMODL' 0 "VWVARA' 200 30 587923 "1 f

0 "OSEMLDL' 0 "WVWLVEA' 3 85 10 35 587923 '1' 1

0.9000 0.0010 0.1500 18.68316 T74.5430 T74.5430 74.5430

0.5000 1.0000 2.6200 0.9676 1.2000 0.5000 &50.0000

903.3041 0.3500 0.0500 0.2500 0.0200 3.0000 4.0000

9999.0000 0.0232 0.9000 0.9000 0.0500 0.0000 0.0100

g0
g0

0.0000 2.0000 0.0000 1.0000 0.0000 0.0000 0.0000
0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000 O0.0000
0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000 O0.0000
0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000 O0.0000
0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000 O0.0000

0.0000 0.0000 7

0 "OSEMOL' 0 "WWEWR&' & 0 3 30 7 10 587923 '1' 1
1.0000 0.5000 -0.5000 0.68988 0.8844 0.9E800 0.9800
0.2000 0.2000 1.0000 1.0000 0.0000 0.0000 0.1000
0.1000 0.0000 ©0.0000 0.0000 0.0000 0.0000 O0.0000
0.0000 0.0000 ©0.0000 0.0000 0.0000 0.0000 O0.0000
0.0000 0.0000 7

0 "OSEMODL' 0 "WWMECA' &8 0 2 10 & 0 587523 '1°
2000.0000 422.2301 4736.7543 420.7500 83.5000 &188.8071 39.393%2
0.0000 0.0000 0.0000 f

0 "OSEMOL' 0 "WWMERA' B8 0 2 10 & 5 587523 '1°
0.1000 0.1000 ©0.1000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000/

0 "OSEMOL' 0 "WWVERe' 0 2 7 30 0 18 587923 '1' 11000
0.8500 11.0000 O.8500 11.0000 0.9000 &0.0000 1.1000
60.0000 1.1500 2.0000 1.2000 0.0800 1.2500 0.0050
1.2500 0.0050 0.0000 0.0000 0.0000 0Q.0000 O0.0000
0.0000 0.0000 0.1500 0.8000 42.7000 0.8500 43.5000
0.9000 45.0000 7

0 "OSEMOL' 0 "WWEPR&' 0 2 3 12 0 7 587923 "1' 0O
56.4000 0.2000 56.4000 0.2000 56.4000 0.2000 &3.6000
0.2000 &3.6000 0.2000 &3.8000 0.2000 f

Mitsubishi Electric E-11 Power Systems Engineering
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MITSUBISHI
ELECTRIC

Changes for the Better

Affected SIS Study: SPP DISIS-2016-002
Technical Report REP-0522

E.11 GEN-2016-130

JHxess GEN-2016-130 #+#s+

/
/
S GE 2.0 MW
/
/
SE8EB213 '"USEMDL" 1 '"GEWIG2' 11 4 18 3 5
o 101 0 0
2.0000 0.80000 0.50000 0.30000 1.2200 1.2000
2.0000 0.40000 0.80000 10.000 0.20000E-0L1 0.0000
0.0000 0.50000 0.16700 0.80000 0.92500 0.0000 !
SE8EB213 '"USEMDL' 1 '"GEWIE2Z" 4 0 12 &7 18 9
88213 0 u} 1 0 0
0 0 0 0 0
0.15000 2.000 1.0000 0.0000 0.0000 0.50000E-0L1 3.0000
0.80000 1.1200 0.40000E-01 0.43800 -0.43600 1.1000 0.20000E-01
0.45000 -0.45000 60.000 0.10000 0.530000
1.1000 40.000 0.50000 1.4500 0.50000E-01
0.50000E-01 1.0000 0.15000 0.96000 0.99600
1.0040 1.0400 0.993939 0.99999 0.99999
0.40000 1.0000 0.20000 1.0000 0.25000
-1.0000 14.0000 25.000 3.0000 -0.90000
g.0000 0.2000 10.000 1.0000 1.7000
.22 1.2500 5.0000 0.0000 0.0000
0.000 0.25000E-02 1.0000 5.5000 0.10000
-1.0000 0.10000 0.0000 0.10000 -0.10000
0.70000 0.12000 -0.12000 !
SBE213 '"USEMDL" 1 'GEWIT1® 3 u} 1 3 3 u}
3.7000 0.0000 0.0000 1.5800 1.5000 f
588213 'USRMDL' 1 "GEWGD1l' 505 a 1 L a 4
9999.0 5.0000 30.000 9999.0 9999.0 30.000 !
588213 'USRMDL' 1 "GEWIAZ' 505 u} a 9 1 4
20.000 0.0000 27.000 -4.0000 0.0000 1.2250
58.0 104.000 1200.0 !
588213 'USRMDL' 1 "GEWIFZ' 505 a 1 10 3 3 0
0.30000 150.00 25.000 3.0000 30.000
-4.0000 27.000 -10.000 10.000 1.0000 f
58821300 T'USRM3C' C'GEWPLTIZ' 512 0 2 0 o0 17 gg213 "1/
58E21301 "FR{TEAT' 588213 588213 '1' 56.5 82.5 1 0.08/
58821302 "VIGIEAT' 588213 588213 '1' 0.1% 5 0.2 0.08 /
58E21303 "VIGIEAT' D8E213 588213 '1' 0.3 3 0.7 0.08 /
58821304 "VIGIEAT' 58EB213 588213 '1' 0.5 5 1.2 0.08 /
58821305 "VIGTIEAT' 58EB213 588213 '1' 0.75 5 1.5 0.08 /
5B8E21306 "VIGTEAT' 588213 588213 1 o 1.1 1 0.08 /
58821307 'VIGTFAT" 588213 588213  "1' 0 1.15 0.1 0.08 /
!
Mitsubishi Electric E-12 Power Systems Engineering
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Changes for the Better

Affected SIS Study: SPP DISIS-2016-002
Technical Report REP-0522

E.12 GEN-2016-147

l.."***** GEN_Egl,ﬁ_l.-_lj FEEEK
i
i
S GE 2.0 MW (2.222MVA) Solar Inverter
i
i
528223 'USEMDL 1 'GEPVE' 11 2 13 3 5
0o
40.000 59599.0 1.2000 2.0000 5.0000 0.20000E-01
0.0000 0.0000 0.50000 0.16700 0.80000 0.98
0.0000 f
528223 'USERMDL' 1 'GEEVE' 4 0 & 27 &8 &
2223 0 0 1 1 ] o 0
0.1500 18.000 5.0000 0.000 0.0000 1.0000 -1.0000
1.1112 0.0200 0.1000 0.500 1.1000 120.00 0.5500
1.5500 0.0500 0.0500 1.000 1.1200 1.1200 1.1200
5.0000 0.0400 0.0000 0.100 -0.100 0.7000 /
52822300 "VIGTEAT' 588223 588223 1 0.001 5.00 0.20 0.15 /
52822301 "VIGTEAT' 588223 588223 1 0.43 5.00 0.40 0.15 /
52822302 "VIGTEAT' 588223 588223 1 0.63 5.00 2.10 0.15 /
52822303 "VIGTEAT' 588223 588223 1 0.73 5.00 3.10 0.15 /
52822304 "VIGTEAT' 588223 588223 1 0.89% 5.00 10.0 0.15 /
52822305 "VIGTEAT' 588223 588223 1 0 1.241 0.001 0.15 /
52822306 "VIGTEAT' 588223 588223 1 0 1.240 0.250 0.15 /
52822307 "VIGTEAT' 588223 588223 1 0 1.200 0.800 0.15 /
52822308 "VIGTEAT' 588223 588223 1 0 1.180 1.100 0.15 /
52822309 "VIGTEAT' 588223 588223 1 0 1.110 10.00 0.15 /
i
Mitsubishi Electric E-13 Power Systems Engineering
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MITSUBISHI
ELECTRIC

Changes for the Better

Affected SIS Study: SPP DISIS-2016-002
Technical Report REP-0522

E.13 GEN-2016-151

/ GE 2.0 MW
!
/
SEBB283 '"OSEMDL' 1 T'"GEWIG2' 1 1 4 18 3 5
0 101 0 i
Z2.0000 0.80000 0.50000 0.30000 1.2200 1.2000
2.0000 0.40000 0.80000 10.000 0.20000E-01 0.0000
0.0000 0.50000 0.1a700 0.30000 0.92500 0.0000 !
SEBB283 '"OSEMDL" 1 T'"GEWTE2' 4 0 12 &7 18 3
hEE283 0 a 1 a a
i 0 0 0 0
0.15000 2.000 1.0000 0.0000 0.0000 0.50000E-01 3.0000
0.&0000 1.1200 0.40000E-01 0.43800 -0.43800 1.1000 0.20000E-01
0.45000 -0.45000 80.000 0.10000 0.90000
1.1000 40.000 0.50000 1.4500 0.50000E-01
0.50000E-01 1.0000 0.15000 0.96000 0.99600
1.0040 1.0400 0.999939 0.999389 0.993999
0.40000 1.0000 0.20000 1.0000 0.25000
=-1.0000 14.0000 25.000 3.0000 -0.90000
g.0000 0.2000 10.000 1.0000 1.7000
.22 1.2500 5.0000 0.0000 0.0000
0.000 0.25000E-02 1.0000 5.5000 0.10000
=-1.0000 0.10000 0.0000 0.10000 -0.10000
0.70000 0.12000 -0.12000 !
BEB283 '"OSEMDL' 1 T'"GEWIT1® 3 0 1 3 3 0
3.7000 0.0000 0.0000 1.8800 1.5000 !
88283 'USRMDL' 1 "GEWGD1' 505 0 1 [ u} 4
9999.0 5.0000 30.000 9999.0 99589.0 30.000 !
88283 'USRMDL' 1 "GEWIA2' 505 0 0 % 1 4
20.000 0.0000 27.000 -4.0000 0.0000 1.2250
58.0 104.000 1200.0  /
58B283 'USEMODL' 1 "GEWIEZ' 5035 0 1 10 3 3 a
0.30000 150.00 25.000 3.0000 30.000
-4.0000 27.000 -10.000 10.000 1.0000 !
52228300 ‘'USRMSC' C'GEWPLT2' 512 0 2 0 0 17 588283 '1'/
58828301 'FRQTEART" SBE283 SEBE283 '1l' 58.5 82.5 1 0.08/7
58228302 'VIGTPAT' 588283 588283  '1' 0.15 5 0.2 0.08 /
58828303 'VIGTIERTI" SBE283 SEBE283 1Y 0.3 5 0.7 0.08 7/
58228304 'VIGTPAT' 588283 588283  '1' 0.5 5 1.2 0.08 /
58825305 'VIGTERTI" SBE283 SEBE283 '1* 0.75 5 1.% 0.08 7/
58228306 'VIGTPAT' 588283 588283  '1' O 1.1 1 0.08 /
58828307 'VIGTERTI" SBE283 SEBE283 "1 a 1.15 0.1 0.08 /
!
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Changes for the Better

Affected SIS Study: SPP DISIS-2016-002

Technical Report REP-0522

E.14 GEN-2016-164

/S GE 1.62MW * 66 (gewt_p32 we00.1lib)

/
859289 'USEMDLT 1 'GEWIGZ2Z' 11 4 18 3 5
0 [1] 0 i}
1.6200E+00 0.8000 0.5000 0.8000 1.2200 1.2000
2.0000 0.4000 0.8000 10.000 0.2000E-01 0.0000
0.000a0 0.5000 0.1a70 0.9000 0.8250 0.0000 !
659289 "USEMDL.' 1 T'GEWIE2' 4 0 12 &7 18 9
859289 a 0 1 0 0
i} i] i} 1 0 1
0.1500 15.000 5.0000 0.0000 0.0000 0.5000E-01 3.0000
0.8000 1.1200 0.4000E-01 0.4360 -0.4360 1.1200 0.2000E-01
0.4500 -0.4500 60.00 0.1000 0.8000
1.1000 40.00 0.5000 1.450 0.5000E-01
0.5000E-01 1.000 0.1500 0.59600 0.5360
1.0040 1.040 1.000 0.8500 0.58500
0.4000 1.000 0.2000 1.000 0.2500
-1.000 14.00 25.00 3.000 -0.58000
g.0000 0.2000 10.00 1.000 1.700
1.1200 1.250 5.000 0.000 0.000
0.00040 0.2500E-02 1.000 5.500 0.1000
-1.0000 0.1000 0.000 0.1000 -0.1000
0.7000 0.1200 -0.1200
659289 'USEMDL' 1 C'GEWITL® 5 i} 1 5 4 3 a
4.6300 0.0000 0.0000 1.8800 2.3000 !
659289 "USEMDL" "1' 'GEWGD1" 505 0 1 & 0 4
0 9959.0 5.0000 30.000 999%.0 99%%.0 30.000/7
659289 'USEMDL' '"1' 'GEWIARZ' 3505 0 0 9 1 4
20.000 0.0000 27.000 -4.0000 O0.0000 1.2250 35.250 72.000 1200.0/
659289 'USEMDL' '1' 'GEWIP2Z' 505 0 1 10 3 3
0 0.3000 150.00 25.000 3.0000 30.000 -4.0000 27.000 -10.000 10.000 1.0000/7
65928900 C'USEM5C' T'GEWPLIZ' 512 0 2 O O 17 &5%489 "1/
65928901 '"FROQTPAT' 659289 659289 '1' 56.5 &2.5 1 0.08/
65928902 'VIGIPAT' 659289 6&5%28% '1' 0.15 5 0.2 0.08
85928903 "WIGIPAT' 6&5928% 4659%928% '1' 0.3 5 0.7 0.08
65928904 "WIGIPAT' 6£5928% 65%928% '1' 0.5 5 1.2 0.08/
65928905 "VIGIPAT' 6&5928% 4&5%928% '1' 0.75% 5 1.9 0.08&8/
65928906 '"VIGIPAT" 659289 &5%28% '1" O 1.1 1 O0.08/
65928907 "VIGIPAT" 659289 65%28% '1' o0 1.15 0.1 0.08/
/
Mitsubishi Electric E-15 Power Systems Engineering

Power Products, Inc (MEPPI)

Division (PSED)



MITSUBISHI
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Changes for the Better

Affected SIS Study: SPP DISIS-2016-002

Technical Report REP-0522

E.15 GEN-2016-165

Power Products, Inc (MEPPI)

f GE 2.0 MW
/
/
58B343 "OSEMDL' 1 '"GEWIG2' 11 4 18 3 5
0 101 0 0
Z2.0000 0.80000 0.50000 0.390000 1.2000
Z2.0000 0.40000 0.80000 10.000 0.20000E-01 0.0000
0.0000 0.50000 0.18700 0.80000 0.0000
58B343 "OSEMOL' 1 'GEWIE2' 4 0 12 &7 18 9
588343 0 0 0 0
a 0 a a a
0.15000 2.000 1.0000 0.0000 0.50000E-01 0000
0.&0000 1.1200 0.40000E-01 0.43800 1.1000 .20000E-01
0.45000 -0.45000 &0.000 0.10000 0.580000
1.1000 40.000 0.50000 1.4500 0.50000E-01
0.50000E-01 1.0000 0.15000 0.96000 0.99600
1.0040 1.0400 0.999939 0.999939 0.9993539
0.40000 1.0000 0.20000 1.0000 0.25000
=-1.0000 14.0000 25.000 3.0000 -0.90000
&.0000 0.2000 10.000 1.0000 1.7000
22 1.2500 5.0000 0.0000 0.0000
0.000 0.25000E-02 1.0000 5.5000 0.10000
=-1.0000 0.10000 0.00a00 0.10000 -0.10000
0.70000 0.12000 -0.12000
58B343 "USEMOL' 1 5 0 1 5
3.7000 0.0000 0.0000 1.8800 1.5000 !
D88343 'USEMODL' 1 505 0 1 [ 0 4
9999.0 5.0000 30.000 9999.0 9999.0 30.000 !
588343 '"USEMDL' 1 505 0 i} 9 1 4
20.000 0.0000 27.000 -4.0000 0.0000 1.2
58.0 104.000 1200.0  /
D88343 'USRMODL" 1 505 a 1 3
0.30000 150.00 25.000 3.0000 30.000
-4.0000 27.000 -10.000 10.000 1.0000 !
34300 '"USEMSC' 512 o 2 0 17 588343
34301 "FRQTEAT" 88343 588343 'l 56.5 1 0.08/
D8834302 "VIGIEAT' 588343 S8E34 1" 0.1% 5 0.2 0.08 f
34303 "WIGTIEAT' 588343 S8E343 '1' 0.3 5 0.7 0.08 f
34304 "WIGTEAT' 588343 588343 '1' 0.5 5 1.2 0.08 /
34305 "WIGTEAT' 588343 58E343 1Y 0.7 5 1.3 0.08 /
34306 "WVIGTEAT' 588343 588343 1Y 0 1.1 1 0.08 /f
34307 "WIGIEAT' 588343 SBE343 1T 0 1.1 a. 0.08 /
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AV N ELECTRIC Technical Report REP-0522

Changes for the Better

APPENDIX F: TRANSIENT STABILITY ANALYSIS PLOTS

Refer to separate document for plots of the contingencies performed for 2022 Summer Shoulder
scenarios.
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