1

©2017 Westwood Professional Services, Inc.

EXISTNG GRADE

(SEE NOTE 2)
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Along Trench Line
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EDGE OF SERVICE ROAD
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TRAVEL WAY

10'-0" MIN.

EXISTING GRADE

TYPICAL PVC WARNING POST WITH VINYL DECAL

(SEE NOTE 2)

18" MIN.
TRENCH LINE

Marker Placement Along Roadway

No Scale
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PART #

ohP
/ ITEM  QTY  UNITS DESCRIPTION

@ 1 FT | UTILITY MARKER POLE, FLAT, RED, 72"

@ 4 Ea  |PIPE, GALVANIZED RIGD 4" X 10'

@ 4 EA  |CUARD, BUMPER POST SLEEVE, SAFETY
YELLOW, 475" 1D, 56 HEIGHT

EXISTING
GRADE

i u (SEE NOTE 1)
. BIRRIERR RIS Xz TS

GENERAL NOTES

1. ROUTE MARKER POLES SHALL BE PLACED ALONG THE COLLECTOR
LINES EVERY 1000 FEET UNLESS DRECTED OTHERWSE BY
ELECTRICAL SUPERINTENDENT. THEY SHALL ALSO BE PLACED AT ALL
ROUTING ANGLES, ROAD CROSSINGS, UTILITY CROSSINGS, AND CABLE
SPLICES. ADDITIONAL MARKERS NAY BE ADDED AS REQUESTED BY

w

COMPACT NATVE SOIL
ADDITIONAL MARKERS CAN BE ADDED DURING CONSTRUCTION AS
REQUESTED BY CLIENT.

COMPACTED NATIVE

Bollard (Guard Post) Detail
No Scale

GUARD POST (TYP.)

— 3 ()

3 (1P

JUNCTION BOX

O ©)

Typical Guard Post Arrangement
At Junction Boxes
No Scale

Dislimeds
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09/27/17 _30% plans

10/03/17 Issued for Procurement — Revised
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10/19/17 _60% plans
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Marker Poles and Bollards
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MVAC WIRING SCHEDULE T {son) 237 5150 wawoodpmsom
Westucsod Profesions Sarices ne.
CONDUCTOR LOCATION ORIGINATING TERMINATING Rated f n 4OF TUBRINES | LENGTH (FT) CONDUCTOR SIZE CONDUCTOR #OF PARALLEL | GROUND CONDUCTOR | GROUND CONDUCTOR DRAWING CONDUCTOR SPECIFICS
CODE EQUIPMENT EQUIPMENT Vac (kv) ac(h) (n MATERIAL | CONDUCTORS size MATERIAL REFERENCE
MV1SUB-T25 suB 25 345 516 10 4,616 341250 KCMIL AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90
MV1.T25-10 25 10 345 4128 8 10,172 341000 KCMIL AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90
MV1.T10-09 T10 T09 345 361.2 7 2,161 3#750 KCMIL AL 1 747 Copper Clad Steel E200 35kV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90
MV1.109-08 109 08 345 3096 6 3,207 34500 KCMIL AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 1/3 Cu CN, Type MV-90
MV1.708-05 108 T05 345 258 5 2,679 3#500 KCMIL AL 1 747 Copper Clad Steel E200 35kV, (3) 1/C, 100% Insulation, 1/3 Cu CN, Type MV-90
MV1.705-04 105 04 345 2064 4 1,991 314/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 1/2 Cu CN, Type MV-50
MV1.704-03 104 103 345 154.8 3 1,777 3#/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 1/2 Cu CN, Type MV-90
MV1.703-02 103 02 345 1032 2 1,878 3#1/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-50 il
MV1.102-01 102 T01 345 516 1 2213 3#1/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90 il
e, G
MV1T25-24 25 24 345 516 1 1,633 344/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 1/2 Cu CN, Type MV-90
i
MV2 5UB-182/1 suB 182/1 345 5676 11 8,109 3#1250 KCMIL AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-50 A
MV2JB2/1-T22 182/1 T22 34.5 103.2 2 2,964 3#4/0 AWG AL 1 747 Copper Clad Steel E200 35kV, (3) 1/C, 100% Insulation, 1/2 Cu CN, Type MV-0 B 10/03/17 Issued for Procurement - Revised
MV2.122-29 122 9 345 516 1 4,171 3#1/0 AWG AL 1 747 Copper Clad Steel E£.200 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-30 _C 10/19/17 _&0% plans
MV2.122-21 22 21 345 1032 1,417 341/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3), (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-80 —
MV2.121-20 21 20 345 516 3,551 3#1/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3), (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-80 Prepared for:
MV282/1-T17 182/1 7 345 2064 4 2,718 34750 KCMIL AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90 WWHITE
MV2.T17-15 117 Ti5 345 154.8 3 4,579 3#500 KCMIL AL 1 747 Copper Clad Steel E200 35kV, (3) 1/C, 100% Insulation, 1/3 Cu CN, Type MV-90
MV2.T15-14 115 14 345 1032 2 3,770 3#1/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-50 DA compeny
MV2.T14-13 T14 T13 345 516 1 1,517 3#1/0 AWG AL 1 747 Copper Clad Steel E200 35kV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90 3900 E. White Ave
Clinton, IN' 47842
MV2.T15-07 15 07 345 1032 2 2,790 3#/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 1/2 Cu CN, Type MV-90
MV2.107-06 107 106 345 516 1 1,388 341/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90
" Trishe Wind Ohio, LLC
MV2.107-16 107 16 345 516 1 3,068 341/0 AWG AL 1 747 Copper Clad Steel £200 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90 o 5 i Fnergy Group, LLC
5 ich Office Park, 2nd Floor
Greenwich, CT 06831
MV35UB-T23 suB 23 345 567.6 11 12,285 31250 KCMIL AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90
MV3.123-28 123 128 345 154.8 3 2,947 3#1250 KCMIL AL 1 747 Copper Clad Steel E201 35kV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90
MV3.128-27 128 127 345 1032 2 1,703 3#1/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90
MV3.127-26 27 126 345 516 1 1,780 3#1/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90
MV3.128-33 28 33 345 154.8 3 5,853 34750 KCMIL AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90
MV3.T33-32 133 32 345 1032 2 1,314 341/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90
MV3.T32-31 132 T31 345 516 1 5,205 3#1/0 AWG AL 1 747 Copper Clad Steel E201 35kV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90
MV3.T33-34 133 T34 345 154.8 3 1,674 3#4/0 AWG AL 1 747 Copper Clad Steel E201 35kV, (3) 1/C, 100% Insulation, 1/2 Cu CN, Type MV-90
MV3.134-36 134 36 345 1032 2 3312 3#1/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-50
MV3.136-37 136 37 345 516 1 1,301 3#1/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90
MV3.134-39 34 39 345 516 1 5,680 3#1/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90
MV4 SUB-T40 sus T40 345 516 10 29,905 341250 KCMIL AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90
MV4.T40-46 T40 T46 345 3096 6 2,581 3#1000 KCMIL AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90
MV4.T46-45 T46 T45 345 258 5 3,997 3#1000 KCMIL AL 1 7HT Copper Clad Steel E201 35kV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90 Northwest
MV4.T45-44 45 T44 345 2064 4 2,881 3#750 KCMIL AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 1/6 Cu CN, Type MV-90 . .
MV4.T44-184/1 T44 JB4/1 345 1548 3 3,486 38500 KCMIL AL 1 747 Copper Clad Steel E£201 35KV, (3) 1/C, 100% Insulation, 1/3 Cu CN, Type MV-30 ohlo wmd
MV4.JB4/1-T42 184/1 42 345 1548 3 30 34/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 1/2 Cu CN, Type MV-90
.
MV4.T42-49 42 49 345 1032 2 6471 3#/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 1/2 Cu CN, Type MV-90 Pro,ect
MV4.T49-48 49 48 345 516 1 1,717 3#1/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90
Paulding County, Ohio
MV4.T49-50 49 50 345 516 1 1,661 341/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-90
MV484/1-T43 184/1 43 345 516 1 1,349 3#1/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-50 MVAC Wiring Schedule
MV484/1-T41 184/1 41 345 516 1 1,386 3#1/0 AWG AL 1 747 Copper Clad Steel £201 35KV, (3) 1/C, 100% Insulation, 2/3 Cu CN, Type MV-50

NOTES

1. DISTANCES SHOWN ARE POINT TO POINT DISTANCES MEASURED IN CAD. THE
NOT ACCOUNT FOR VERTICAL LENGTHS. ALL LENGTHS TO BE FIELD VERIFIED.
2. REFER TO MVAC SITE PLANS FOR WRING ROUTING.

Y 00 Not For Construction

Array Date: 09/14/2017
Date  10/19/17
Shee:  E.800

0007186_EB00 Schedules.dng
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Bore ID Circuit_[Sheet# Bore Type From To Cable Size
MV1.T02-T01.1 Mv1  [E310&E312 county road T02 To1 1/0AWG
MV1.T03-T02.1 Mv1  [E312 wetland T03 T02 1/0AWG
MV1.T05-T04.1 MVl |E312&E317 county road 05 T4 4/0AWG
MV1.T08-T05.1 MVl |E317&E318 county road To8 05 500 MCM
MV1.T09-T08.1 w1 |31 gasline T09 08 500 MCM
MV1.T09-T08.2 Mvi  [E318 wetland T09 T08 500 MCM
MV1.T09-T08.3 MVl [E.318&E.325 county road T09 T08 500 MCM L : v
MV1.T25-T10.1 [mvi Jesasaeszs county road T25 T10 1000 MM N o
MV1.T25-T10.2 MVl |E.325&E326 wetland 25 T10 1000 MCM Cheskot
MV1.T25-T103 MVl |E.326&E.327 wetland 25 T10 1000 MCM Drawa: R G
MV1.5UB-T25.1 Mvi  |E.327 gas line SUB 25 1250 MM AsBuilt Drawiag:
MV1.5UB-T25.2 MVl |E.327&E331| state highway SUB 25 1250 MM Tevions
MV2.T15-T14.1 Mv2  |E.313&E.319 county road T15 T14 1/0AWG : Dg‘;gjﬂ ‘;;“p::’:"’
MV2.T15-T07.1 'ﬁvz E.318&E.319 county road 15 T07 4/0AWG R T T prm—————
MV2.T07-T16.1 Mv2  |E319 wetland T07 Ti6 1/0AWG = ToAs/17 6o s
MV2.T07-T16.2 Mv2  |E318&E.319 county road T07 Ti6 1/0AWG -
MV2.T17-T15.1 Mv2  |E319 wetland 17 15 500 MICM -
MV2.T17-T15.2 [mv2 es10 county road 17 Tis 500 MCM = o
MV2.T17-T15.3 Mv2  |E.319&E326 wetland 17 Ti5 500 MICM 7
MV2.T17-T15.4 Mv2  |E.319&E326 wetland 17 Ti5 500 MICM
MV2.JB2/1-T17.1 Mmv2  |E.326 &E.327 wetland 1B2/1 T17 750 MCM WWH ITE
MV2.182/1-T22.1 Mv2  |E.320 wetland 182/1 22 4/0AWG LA i
MV2.JB2/1-T22.2 Mv2  |E.320&E.327 county road 1B2/1 T22 4/0AWG i
MV2.T22-T29.1 'ﬁvz E.321 &E.328 county road 122 T29 1/0AWG 3900 E. White Ave
MV2.T22-T29.2 Mv2 E.320&E.321 county road T22 T29 1/0AWG Clinton, IN 47842
MV2.T21-T20.1 IENZ E.314 & E.320 county road T21 T20 1/0AWG
MV2.T21-120.2 Mv2  |E.320 wetland 21 T20 1/0AWG
MV2.121-T120.3 mv2  |E320 wetland T21 20 1/0AWG i i §
MV2.SUB-JB2/11  |Mv2  [E.327 wetland suB 182/1 1250 McM o ST"“'E Wl ;f’ngh"’cmlﬁf e
MV2.SUB-IB2/12  |MV2  |E.327&E.331 county road SUB 182/1 1250 MM 5 ich Office Park, 2nd Floor
MV2.SUB-JB2/1.3 MV2 E.327 gas line SUB JB2/1 1250 MCM Greenwich, CT 06831
MV2.SUB-IB2/14  |MV2  |E.327,E331 state highway SUB 182/1 1250 MM
MV3.T32-T31.1 Mv3  |E315 wetland T32 T31 1/0AWG
'ﬁva E.315&E.322 county road 32 31 1/0AWG
Mv3  |E.322&E.323 county road T34 T36 1/0AWG
Mv3  [E329 wetland T34 T39 1/0AWG
MV3.T34-T39.2 Mv3  |E.323&E.329 county road T34 39 1/0AWG
MV3.T34-T39.3 Mv3  |E322&E323 county road T34 T39 1/0AWG
MV3.T28-T33.1 Mv3  |E321&E322|  state highway 28 33 750 MCM
MV3.T28-T33.2 Mv3  |E.321 wetland 28 33 750 MCM
MV3.T23-128.1 Mv3  |E.320&E321 wetland 23 28 1250 MM
MV3.5UB-T23.1 Mv3  |E.320 wetland SUB 23 1250 MM
MV3.5UB-T23.2 Mv3  |E.320&E.327 county road SUB 23 1250 MM
MV3.5UB-T23.3 'ﬁva E.327 gasline SUB 23 1250 MM
MV3.5UB-T23.4 Mv3  |E.327&E331| state highway SUB ™3 1250 MM
MV4.T49-T50.1 Mv4 [E311 wetland T49 TS0 1/0AWG
MVA4.T49-T50.2 Mv4_ |E311 wetland T49 TS0 1/0AWG
MV4.T49-T48.1 Mv4  |E311 turbine access T49 T48 1/0AWG
MVA4.T49-T48.2 Mv4_ |E311 wetland T49 48 1/0AWG
MV4.T42-T49.1 Mv4  |E311&E316 county road T42 T49 4/0AWG Northwest
MV4.T42-T49.2 Mv4_ |E316 county road T42 T49 4/0AWG
MV4.T44-1B4/1.1 Mv4  |E.316&E.324 county road Ta4 1B4/1 500 MCM ohio Wind
MV4.T46-T45.1 Mv4  |E.324 &E.330 county road Tas T45 1000 MCM
MV4.T45-T44.1 hn/a 324 wetland T45 Ta4 750 MCM :
MV4.T45-T44.2 Imva  [e324 county road T45 Ta4 750 MCM Pl‘O]eCt
MV4.T40-T46.1 Mv4_ |E.320&E.330 county road T40 Ta6 1000 MCM N .
MV4.SUB-T40.1 %N4 £.329 we::/and suB T40 1250 MICM Paulding County, Ohio
MV4.5UB-T40.2 Mv4  |E.323&E.329 county road SUB T40 1250 MCM
MV4.SUB-T40.3 Mv4_ |E.322&E.323 county road suB T40 1250 MCM Boring Schedule
MV4.5UB-T40.4 Mv4  |E.321&E322| state highway SUB T40 1250 MM
MV4.SUB-T40.5 Mv4  |E.321 wetland suB T40 1250 MM
MV4.SUB-T40.6 Mv4_ |E.320&E.321 county road SUB T40 1250 MM
MV4.5UB-T40.7 Mv4_ |E.320 MVAC circuit 3 SUB T40 1250 MM
MV4.5UB-T40.8 Mv4 [E.320 wetland SUB T40 1250 MCM
MV4.5UB-T40.9 Mv4  |E.320&E.327 county road SUB T40 1250 MM
MV4.5UB-T40.10 Mva |E327 gasline SUB T40 1250 MM
MV4.SUB-T40.11 hm E327&E.331| state highway suB T40 1250 MCM Not For Construction

Array Date: 09/14/2017

Date  10/19/17
Sheet:  E.801
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- KL REVIEW

| Trische Wind << K L]

i Updated: 9/6/2017

Comment From ibl Date Received Response Response Date Do Status
0101-Northwest Wind Power Transformer
No Comments KU UEI 9/6/2017 NA L
Specification.pdf
0101- Northest Wind P T f
No Comments KU UEl 9/6/2017 NA ortnest vind Fower Transtormer
Attachment A.pdf
0101- Northest Wind Power Transformer
No Comments KU UEI 9/6/2017 NA
Attachment B.pdf
No Comments KU UEI 9/6/2017 NA 0201 - NW Ohio SF6 Breaker Specification.pdf
0201 - NW Ohio SF6 Breaker Attachment
No Comments KU UEI 9/6/2017 NA
Al.pdf
0201 - NW Ohio SF6 Breaker Attachi t
No Comments KU uEl 9/6/2017 NA 10 5Fb Breaker Attachmen
A2.pdf
0202 - NW Ohio Vacuum Breaker
12.02.2: Recommend AWG 10 KU UEI 9/6/2017 NA P
Specification.pdf
0202 - NW Ohio V. Breaker Attach t
No Comments KU uEl 9/6/2017 NA 1o Vacuum Breaker Attachmen
Al.pdf
No G " KU UEl 9/6/2017 NA 0202 - NW Ohio Vacuum Breaker Attachment
© Fomments A2 KU REVIEW
0202 - NW Ohio Vacuum Breaker Attachment
No Comments KU UEI 9/6/2017 NA B1 KU REVIEW
No G " KU UEl 9/6/2017 NA 0202 - NW Ohio Vacuum Breaker Attachment
© Fomments B2 KU REVIEW
0204 - NW Ohio Capacitor Switcher
No Comments KU UEI 9/6/2017 NA Attachment A KU REVIEW
No G " KU UEl 9/6/2017 NA 0204 - NW Ohio Capacitor Switcher
© Fomments Attachment B KU REVIEW
0204 - NW Ohio Capacitor Switcher
No Comments KU UEI 9/6/2017 NA Specification KL REVIEW
No G " KU UEl 9/6/2017 NA 0302 - NW Ohio GOAB Switch Attachment A1
© Fomments KL REVIEW
0302 - NW Ohio GOAB Switch Attachment A2
No Comments KU UEI 9/6/2017 NA KU REVIEW
0302 - NW Ohio GOAB Switch Attachment B1
No Comments KU UEI 9/6/2017 NA KU REVIEW
0302 - NW Ohio GOAB Switch Attachment B2
No Comments KU UEI 9/6/2017 NA KU REVIEW
0302 - NW Ohio GOAB Switch Specification
No Comments KL UEI 9/6/2017 NA KU REVIEW
0303 - NW Ohio Disconnect Switch -
No Comments K vel 8/6/2017 NA Hookstick Attachment A KLJ REVIEW
0303 - NW Ohio Disconnect Switch -
No Comments K vel 9/6/2017 NA Hookstick Attachment B KLJ REVIEW
0303 - NW Ohio Disconnect Switch -
N K El 2017 NA
o Comments U v 9/6/20 Hookstick Specification KLJ REVIEW
0401 - NW Ohio CCVT Attachment A KLJ
No Comments KU UEI 9/6/2017 NA REVIEW
0401 - NW Ohio CCVT Attachment B KLJ
El 201
No Comments KL u 9/6/2017 NA REVIEW
0401 - NW Ohio CCVT Specification KLI
No Comments KU UEI 9/6/2017 NA REVIEW
0501 - NW Ohio Neutral Grounding Reactor
El 201
No Comments KL u 9/6/2017 NA Attachment A KU REVIEW
0501 - NW Ohio Neutral Grounding Reactor
No Comments KU UEI 9/6/2017 NA Attachment B KL) REVIEW
0501 - NW Ohio Neutral Grounding Reactor
El 201
No Comments KL u 9/6/2017 NA specification KL REVIEW
0502 - NW Ohio Capacitor Bank Attachment
No C t: KU UEI 9/6/2017 NA
© Fomments 6/ A KU REVIEW
0502 - NW Ohio Capacitor Bank Attachment
N K El 201
o Comments U u 9/6/2017 NA B KU REVIEW
0502 - NW Ohio Capacitor Bank Specification
No Comments KU UEI 9/6/2017 NA KU REVIEW




4.: WILL AN INSULATION COORDINATION CALCULATION CHECKING

Northwest Ohio Wind Substation Design

KU UEI 9/6/2017 NA .
PROTECIVE MARGINS BE PROVIDED? Basis 7.14.2017 REV_A KLJ REVIEW
6.: THIS CAN BE CONFUSING; CONSIDER USING A SHORT STATEMENT "A Northwest Ohio Wind Substation Design
reactor is not anticipated at this time, but may be required based on the KU UEI 9/6/2017 NA . €l
. . " Basis 7.14.2017 REV_A KLJ REVIEW
project reactive power study’
7.: WHERE IN THIS DOCUMENT ARE THE EXPECTED REQUIRED RATINGS Northwest Ohio Wind Substation Design
OUTLINED? USE THIS SECTION TO SHOW YOUR WIRE AND BUS MEET THE KU UEI 9/6/2017 NA Basis 7.14.2017 REV A KU REVIEW 8
1! . 8
REQUIREMENTS OF THE WIND FARM -
8.: ARE YOU USING A SOFTWARE FOR CALCS? IF SO, WHICH ONE? Ku UEI 9/6/2017 NA Northwest Ohio Wind Substation Design
Basis 7.14.2017 REV_A KLJ REVIEW
8.: MAY WANT TO CONSIDER THESE ARE "TBD" AT THIS STAGE, PRIOR TO Northwest Ohio Wind Substation Design
'YOUR AC LOADING STUDY (EVEN THOUGH BEING A SMALL STATION IT'S KU UEI 9/6/2017 NA Basis 7.14.2017 REV A KU REVIEW 8
1! . 3
LIKELY THESE SPECS ARE FINE) -
16.02: IS THERE A REFERENCE LOADING CALC TO SUPPORT THIS AT THIS 0600 - NWO Wind Electrical Equipment
TIME? KJ ve 9/6/2017 NA Enclosure Attachment A KLJ REVIEW
16.03: IS THERE A REFERENCE LOADING CALC TO SUPPORT THIS AT THIS U UEl 9/6/2017 NA 0600 - NWO Wind Electrical Equipment
TIME? Enclosure Attachment A KLJ REVIEW
0600 - NWO Wind Electrical Equipment
. ?
16.04: 1S THERE A CALC OR SIMULATION TO SUPPORT THIS RATING? KU UEI 9/6/2017 NA Enclosure Attachment A KLJ REVIEW
No Comments KU el 9/6/2017 NA 0600 - NWO Wind Electrical Equipment
Enclosure Specification KLJ REVIEW
0602 - NWO Control and Relay Panel
No Comments KU UEI 9/6/2017 NA Specification KL REVIEW
0602 - NWO Control Panel Attachment A KLJ
No Comments KU UEI 9/6/2017 NA
REVIEW
0602 - NWO Control Panel Attachment B KLJ
No Comments KU UEI 9/6/2017 NA REVIEW
No Comments KU UEI 9/6/2017 NA NWO-CH1-001 KLJ REVIEW
No Comments KU UEI 9/6/2017 NA NWO-EQ1-001 KLJ REVIEW
No Comments KU UEI 9/6/2017 NA NWO-0L1-001 KU REVIEW
No Comments KU UEI 9/6/2017 NA NWO-5W1-001 KU REVIEW
No Comments KU UEI 9/6/2017 NA NWO-FE-001 KLJ REVIEW
No Comments KLU UEI 9/6/2017 NA NWO-FE-002 KLJ REVIEW
No Comments KU UEI 9/6/2017 NA NWO-FE-003 KLJ REVIEW
WILL THERE BE A "MAINTENANCE MODE FOR THE ARC FLASH ON THE
FEEDER RELAYS? KU UEI 9/6/2017 NA NWO-FE-004 KLJ REVIEW
No Comments KU UEI 9/6/2017 NA NWO-FE-005 KLJ REVIEW
No Comments KL UEI 9/6/2017 NA NWO-FE-006 KLJ REVIEW
No Comments KU UEI 9/6/2017 NA NWO-FE-007 KLJ REVIEW
No Comments KL UEI 9/6/2017 NA NWO-FE-008 KLJ REVIEW
0202 - NW Ohio Vacuum Breaker Attachment
No Comments KLU UEI 9/6/2017 NA A1 revB KU REVIEW
0202 - NW Ohio Vacuum Breaker Attachment
No Comments KU UEI 9/6/2017 NA A2_revB KL REVIEW
1-NW Ohio N | ing R
No Comments KU UEI 9/6/2017 NA 050 Ohio Neutral Grounding Reactor

Attachment A_revB KLJ REVIEW
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Comment From Responsible Date Response Document Status
This was an abbreviation for Westwood Professional
What is "WW"? ku Westwood 10/12/2017 Services. 20170927_NW_OH_Wind_BOD_Rev0 KL Review 10-12-17
Are these feeder breaker setting trip times? K Westwood 10/12/2017 Ve, trip times per Ulteig Engineers. 20170927_NW_OH_Wind_BOD_Rev0 KL Review 10-12-17
The design basis for selection of the concentric neutral was
for an invidual phase conductor to have capacity for a
minimum of the available fault current (with allowance for
future increase) for the expected clearing time. Clearing
KU Westwood 10/12/2017 time of 8.5 cycles for pl.wase faults a.nd 3.5. cycles for
ground faults was provided by Ulteig Engineers. Based on
final cable selected, neutrals have a minimum of 10.5 cycle
withstand and trench ground conductor will share a
percentage of ground fault current.
Has any consideration been taken for a feeder breaker failure event? 20170927_NW_OH_Wind_BOD_Rev0 KLJ Review 10-12-17
KL Westwood 10/12/2017
No Comments Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.100
KU Westwood 10/12/2017
No Comments Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.101
KU Westwood 10/12/2017
No Comments Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.105
This has been revised.
This symbol should be defined in the legend. KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.200
This has been revised.
For consistency, this should say "MV2.T22-2X". KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.200
Are the GSU transformers being purchased with the ability to have (2) sets of load ie
\ g P! ! y (2) KU Westwood 10/12/2017 Transformers ar(.e purchased as loop feed, i.e. they have , ) ) ) ,
side elbows connected to the bushings? two sets of bushings Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.200
Yes, 600 amp elbows are piggy-backed at several turbine
Are the 600 Amp elbows being piggy-backed? KU Westwood 10/12/2017 locations. Northwest Ohio Wind Project - 30 pct Electrical Plans KL Review 10-12-17 E.200
Vendor has been requested to supply rating of bushing. In
KU Westwood 10/12/2017 addition, cable support struts are being investigated.
Are the bushings rated for the weight of (2) elbows and (2) lengths of cable? Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.200
For medium voltage cable or transformer faults, elbows
will be parked and grounded at the next upstream
In the event of a fault, how will isolation be accomplished to re-energize the KU Westwood 10/12/2017 transformer, which can then be placed back into service.
maximum amount of turbines to keep production going while maintenance is Cables and transformers downstream of the fault will
occurring? remain out of service. Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.200
This has been revised.
This symbol should be defined in the legend. KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.201
KU Westwood 10/12/2017
No Comments Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.210
KU Westwood 10/12/2017
No Comments Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.211
Key map adjusted for clarity
Key map is somewhat confusing as it appears non-participating landowners are not
KU West: 10/12/2017
shaded and participating are shaded. This is opposite of sheet E300 and the estwood 0/12/20
shading methodology utilized on the plan sheets E310-E331. Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.310
KU Westwood 10/12/2017
No Comments Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.311
This has been revised to show the LV routing trench
10/12/201
LV Power routing variance from the MV trench should be shown here. KU Westwood 0/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.312
KU Westwood 10/12/2017
No Comments Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.313
KU Westwood 10/12/2017
No Comments Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.314
KU Westwood 10/12/2017
No Comments Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.315
KL Westwood 10/12/2017

No Comments

Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.316




Can property corners be "split" like this or does a small easement need to be

Yes, County right of way is available for this route to be

procured for this crossing? Different jurisdictions vary on rulings and enforcements KL Westwood 10/12/2017 taken.
of these types of crossings. Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.317
No Comments K Westwood Loj12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KL Review 10-12-17 E.318
No Comments Ku Westwood 10/12/2007 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.319
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.320
The thin strip of land shown as "non-participating" is the
KU Westwood 10/12/2017 highway right of way, and therefore available.
Is there an agreement to go across/under this non-participating piece of land? Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.321
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.322
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.323
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.324
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.325
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.326
I haven't seen a cable ampacity report for the project, but please verify that Ampacity study has been revised and is issued with 60%
mutual heating in this small of an easement will not be detrimental to the ratings KU Westwood 10/12/2017 package.
of the cable. Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.327
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.328
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KL Review 10-12-17 E.329
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.330
No Comments KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.331
Cable designed and procured is MV-90 cable. This has
URD stands for Underground Residential Distribution. Most medium voltage cable been changed.
is commonly referred to as "URD" but it is not believed that the intention here is KU Westwood 10/12/2017
actually for a "URD" cable to installed for this renewable energy installation. Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.400
This will need to be included as part of the cable sizing and studies work and be i i is i i 9
! p: g KU Westwood 10/12/2017 Ampacity study has been revised and is issued with 60% , ) ) ) ,
included. package. Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.400
Materials listed (with sizes) in Section View.
What size are these? KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.410
Materials listed (with sizes) in Section View.
What size are these? KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KL Review 10-12-17 E.410
Materials listed (with sizes) in Section View.
What size is this? KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KL Review 10-12-17 E.410
MV Conduits routing included in latest version.
KU W 10/12/2017
What is the intent for getting the 35 kV cable into the transformer box pad? estwood 0f12/20 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.410
This is resolved in latest version.
Per Key Note 1, this is not shown in Detail A. KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.411
How does PES6 penetrate the concrete or transformer box pad to connect the .
ps crete p U Westwood 10/12/2017 Conductor enters box bad underneath through slurry. - , ) )
transformer ground to the grounding ring? Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.411
Min bend radius is 12 x cable diameter, or 30" for 1250
Is the box pad large enough to allow this slack coil without exceeding the bend KL Westwood 10/12/2017 kemil cable. Boxpad dimensions typically accommodate
radius for all sizes? this. Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.420
Design does not violate applicable sections of NESC 2017,
K W 10/12/2017
Verify you are in compliance with NESC separation of grounding requirements. Y estuwood o/2/20 Rule 097 Northwest Ohio Wind Project - 30 pct Electrical Plans KL Review 10-12-17 E.420
Are the bushings rated for this much weight when larger sized cables may be piggy-| See Item 16
backed? Ku Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KUJ Review 10-12-17 E.420
Both cap screws and bolts are used. Materials have been
10/12/201
Material list states "Cap Screw" this states "Bolt". Which is it? KU Westwood 0/12/2017 updated. Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.420
This is resolved in latest version.
Item 6 states a "Cap Screw" not 4/0 AWG Copper Ground Bus. Ku Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KUJ Review 10-12-17 E.420
Min bend radius is 12 x cable diameter, or 30" for 1250
Is the box pad large enough to allow this slack coil without exceeding the bend KU Westwood 10/12/2017 kemil cable. Boxpad dimensions typically accommodate
radius for all sizes? this. Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.421
Design does not violate applicable sections of NESC 2017,
Verify you are in compliance with NESC separation of grounding requirements. ku Westwood 1o712/2017 Rule 097 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.421
Both cap screws and bolts are used. Materials have been
10/12/201
Material list states "Cap Screw" this states "Bolt". Which is it? KU Westwood 0/12/2017 updated. Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.421
This is resolved in latest version.
Item 6 states a "Cap Screw" not 4/0 AWG Copper Ground Bus. Ku Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KUJ Review 10-12-17 E.421
KU Westwood 10/12/2017 This is resolved in latest version.

"JUNCTION"

Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.422




This is a detail for a 3-Way Junction Box but the project contains a 4-Way Junction

Box as well. Please revise/append/develop a detail/sheet to incorporate the 4-Way KL Westwood 10/12/2017 4-way junction added.
Junction Box. Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.422
This is resolved in latest version.
Item 6 is a connector not a 4/0 AWG Copper Ground Bus. K Westwood Loj12/2017 Northwest Ohio Wind Project - 30 pet Electrical Plans KU Review 10-12-17 E.422
No 400 kcmil Copper on this sheet. Ku Westwood 10/12/2007 400 copper removed. Northwest Ohio Wind Project - 30 pct Electrical Plans KU Review 10-12-17 E.422
This is resolved in latest version.
There is no transformer grounding pad on this sheet. KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.422
This has been updated for consistency.
Use of "T" or not is not consistent for labeling. Ku Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.800
Turbine Grid Interconnection document attached.
No turbine documents have been provided so can not verify these values. KU Westwood 10/12/2017 Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.800
Studies provided include AC cable ampacity, AC short
KU Westwood 10/12/2017 circuit, AC load flow. AC harmonic study, grounding study,
TOV study, and LVRT study forthcoming.
No studies have been supplied to verify this information. Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.800
KU Westwood 10/12/2017 This is resolved in latest version.

Overlapping text.

Northwest Ohio Wind Project - 30 pct Electrical Plans KLJ Review 10-12-17 E.800




KLJ REVIEW
TRISCHE WIND
Updated: 9/6/2017

«XY

Comment From p Date Response Docume Status
1: Is the POI at the high side of the Northwest Ohio ollect b or at thi
s the FOLat the high side of the Northwest Uhlo oflector sub or at the KU UEI 9/6/2017 NWO-COL-RPF-RA KLJ REVIEW
Haviland switching station?
1: Why is the pf measured during production at the high side of the
KU UEI 9/6/2017 NWO-COL-RPF-RA KLJ REVIEW
Northwest Ohio Substation but at the POI for the 0% production case? /6/
2.3: Does thi tion tell me that the turbi ill b ting i
oes this assumption tell me that the turbines \{w e operating in KU el 9/6/2017 NWO-COL-RPE-RA KLJ REVIEW
power factor control mode? If so, were the dotted lines from...
2.4: This is true for power factor control mode operation. It is not true
for voltage control mode operation which is what the reactive power KU UEI 9/6/2017 NWO-COL-RPF-RA KLJ REVIEW
turbine capabilities shown in Appendix A represent.
3: Mvar KL UEI 9/6/2017 NWO-COL-RPF-RA KLJ REVIEW
3.2: General Note - Some of these scenarios may not be valid depending
on the operating control mode of the turbine as previously discussed KU UEI 9/6/2017 NWO-COL-RPF-RA KLJ REVIEW
under assumptions and study procedure.
G‘enera.l Néte: Same cf)mment as before a vailidity of data based on KU el 9/6/2017 NWO-COL-RPE-RA KL REVIEW
discussion in assumptions and procedure sections
1: This does not summarize the analysis but only redirects the reader to
another section. Typical!y, executive summary sections \A{i” summarize KU UEl 9/7/2017 NWO-COL-SHC-RA KLJ REVIEW
the output of the analysis and allow the reader from having to bounce
between sections and pages.
2.3: It may be prudent to note in section 2.3 that parameter for
transformers, transmission lines, collection layout, etc. can be found in KL UEI 9/7/2017 NWO-COL-SHC-RA KLJ REVIEW
Appendix A to make the study more complete.
3:Th t fter the tables givi i | hould be thi
e sentences after the tables giving maximum values should be the KU UEl 9/7/2017 NWO-COL-SHC-RA KL REVIEW

sentences/values that are included in the executive summary.
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1 Technology

The 1&2MW Platform - 2.5-116 50 Hz and60 Hz wind turbine is variable speed and employs a doubly-fed
induction generator with a power converter interfacing the rotor to the grid. The wind turbine is capable of
supplying/drawing reactive power to/from the grid thus contributing to grid voltage support. The turbine
employs the Electrically Simplified System (ESS). The wind turbine is capable of quickly regulating voltage on a
continuous basis and providing dynamic reactive power to the power system that corresponds to a selection
of under excited/overexcited power factor offerings.

Unless stated otherwise, all the data shown is referenced to 690 V side of the WTG transformer.

2 Step-Up Transformer

The individual wind turbines are connected through a step-up transformer to the collection system. The
turbine operating performance, arc flash protection, and certification requirements listed in this and other
documents are based on the assumption that the (pad mount) transformer at the turbine is designed to these
requirements:

e 690 VAC L-L (wye-grounded): 2000-34500 VAC (Delta)
¢ Impedance of 5.75% with a tolerance of +/- 0.575 percentage points

e kVArating in the range of 2700kVA to 3000kVA and selected in relation to impedance
and the connected grid MVA such that the available short circuit current is no less than
8.4 kA or 12 kA (for turbines with voltage ride-through not enabled and enabled,
respectively), and is less than the Maximum symmetrical short circuit withstand
capability (at LV side of pad-mount transformer) value listed in the appendix. For kVA
ratings outside this range, please consult with GE.

The customer is responsible for ensuring the size of the transformer size and type meets industry acceptable
practices with respect to thermal management and its impact on reliability.

The collector system design, grid strength size, and impedance of the transformer determine available short
circuit current.

Low voltage side protection may or may not be included. The decision not to supply protection on the low-
voltage side of the wind turbine’s step-up transformer can only be taken under the assumption that proper
fusing is selected for the medium-voltage. Equipment experiencing this level of intake may be significantly
damaged with likely hardware replacement.

The voltage tolerance in section 4 is a dynamic range in which the turbine operates. Long term changes to the
steady state voltage at the LV terminals due to changes of the MV level in the grid or collector system may
result in a reduction of the active and reactive power range or in a turbine trip. Transformer tap changers can
help keep collector system voltage centered and maximize turbine capability. Taps of +/- 2 x 2.5 % are
recommended.

CONFIDENTIAL - Proprietary Information. DO NOT COPY without written consent from GE Electric Company.
UNCONTROLLED when printed or transmitted electronically.
© 2016 GE Electric Company. All rights reserved
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3 Frequency Tolerance

Frequency limits for the 2.5-116 50 Hz and 60 Hz wind turbine follow:

Frequency (Hz) Withstand time (s)
45.0-47.0 60
47.0-53.0 Continuous
53.0-55.0 60

Table 1: Frequency Tolerance 50 Hz

Frequency (Hz) Withstand time (s)
55.0-57.0 60
57.0-63.0 Continuous
63.0-65.0 60

Table 2: Frequency Tolerance 60 Hz

4 Voltage Tolerance and Fault Ride-Thru

Wind Ride-Thru packages enable the wind turbine to continue to operate during (“ride-through”) and after
transmission system faults resulting in a severe voltage dip at the wind farm. Available options are Low
Voltage Ride-Thru (LVRT) & Zero Voltage Ride-Thru (ZVRT). The table below and Figure 1 summarize voltage ride

through capabilities for a single event.

It is possible to adjust the behavior of active and reactive current during and immediately after a fault to meet

a variety of grid codes.

. Time (s)
Dynamic Voltage Range (%) LVRT ZURT
901-100 Continuous Continuous
85-901 600 600
75-85 10 10
15-75 0.6251t0 2.52
0-15 - 1.0-3.034

Table 3: Voltage Tolerance & Fault Ride-Thru

1690 V terminals clamped at 90%. MV side voltage will depend on reactive power command.

2 Ramp from 15% at 0.625s to 75 % at 2.5s
3 Ramp from 0% at 1.0s to 70 % at 3.0s
4 Converter may stop pulsing during this period

CONFIDENTIAL - Proprietary Information. DO NOT COPY without written consent from GE Electric Company.
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© 2016 GE Electric Company. All rights reserved

6/21

Grid_Interconnection_Documents_2.5-116-xxHz_1-2MW_EN_r02.docx



GE Renewable Energy

- Original -

Grid Interconnection

100

LOW VOLTAGE RIDE THROUGH

90

ZVRT & LV
AN

RT overlap

.

80

70

60

50

40

30

% VOLTAGE AT TURBINE MV TERMINALS

10

20 /

0.1

1 10 100 1000

SECOND

10000

e | VRT
e 7\/RT

Figure 1: Low voltage ride thru

The turbine high voltage ride-through capability for a single event is summarized in Table 4 and Figure 2.

Dynamic Voltage Time (s)
Range (%) HVRT
100-1125 Continuous
112>-115 300
115-120 30
120-125 2
125-138 0.5
138-150 0.3
150-160 0.036

Table 4: Voltage Tolerance

5690V terminals clamped at 110%. MV side voltage will depend on reactive power command.
6 Capacitor switching transients
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Figure 2: High voltage ride thru
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The turbines are also capable of riding through three reclosing events of 160 ms with a minimum of 1.5 s time
lag between the end of the previous closure and the start of the next ZVRT event. The Figure below represents
the multiple fault ride-through capability of the turbine.

It is not recommended or envisioned for the wind farm to be radially connected to the grid via auto-reclosers.

Figure 3: Reclosing
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5 Protection
The GE wind turbine has the following built-in protection functions:

e Over Voltage (ANSI-59) / Under Voltage (ANSI-27)
e Over Frequency (ANSI-810) / Under Frequency (ANSI-81U)
¢ Voltage Imbalance (ANSI-60)

Additionally, the main circuit breaker, located in the control cabinet at the bottom of the tower, provides over
current protection (ANSI-51) and comes with instantaneous, short-time and long-time settings. Note that these
functions are designed for protection of the wind turbine hardware.

6 Minimum Grid Strength

The 1&2MW Platform 50 Hz and 60 Hz wind turbine is designed to operate with a composite short circuit ratio
(CSCR) above 1.7 (on a MW base) at the medium voltage side of the turbine transformer. Composite SCR is
defined as the ratio of the Composite short circuit MVA to the sum of the nameplate MW of all electrically close
wind turbine generators within and outside the wind farm of interest. The composite short circuit MVA is
calculated for a 3 phase short circuit applied to the medium voltage side of all the turbine transformers that
are electrically close within and outside the wind farm of interest, interconnected with zero impedance
between each other. The composite short circuit MVA calculation should reflect the maximum grid impedance
under which the wind farm is expected to continue normal operation. The composite short circuit MVA should
not include the short circuit contribution from the wind turbine generators themselves. The denominator in the
calculation of CSCR is the sum of the nameplate MW and must include all wind turbine generators in the
proposed wind farm as well as other nearby wind farms that are electrically close. For complex networks with
multiple wind farms in the vicinity of each other the information required to calculate CSCR accurately may be
available only to the grid operator.

Note that the CSCR capability of 1.7 is determined based on a broad set of operating points, network
parameters and grid contingencies. However, the turbines can operate at CSCR values as low as 1.1 depending
on evaluation of actual condition associated with the wind farm. The evaluation of operation at low CSCR
values is typically based on transient simulations of the network considering a range of operating points,
network parameters and grid contingencies, which differ from project to project. If a grid operator has a
concern on the short circuit ratio, GE can provide a black box PSCAD model of the wind farm that can be used
for transient simulations of the network for the purpose of determining expected performance. If a grid
operator decides to perform such a study, it is essential that GE be involved to highlight how changes within
the product capability can achieve the desired performance. Alternatively, if the grid operator can define the
requirements for such a study and is willing to provide GE with the details of the network, then GE Energy
Consulting can be contracted to perform the study.
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In situations where there is a low grid strength and therefore low
fault current available, there is an increased risk of arc flash
hazards in the down tower of the turbine unless additional
protection/procedures are utilized on the secondary (LV) side of the
pad-mount transformer. In all cases there is an absolute minimum
LV side 3 phase fault current at each turbine of 12 kA. This means
that for projects with a small numbers of units, the ratio given
above may not be adequate for protection purposes. In all cases
the guidelines of Section 17 apply related to step up transformer
protection.

7 Reactive Power Capability

Standard power factor range for all 1&2MW Platform wind turbines is £0.95. Enhanced reactive power
capability (range of +0.90) is available as an option and in many cases can be used to meet a +0.95
requirement at the point-of-interconnection. It is possible that high altitude and/or high temperature
conditions and low terminal voltage may lead to real power de-rating especially if there is a concurrent high
demand for reactive power.

Reactive power capability curves for these machines are shown in section 18.

8 WIindFREE Reactive Power

As an optional feature, the 2.5-116 - 50 Hz and 60 Hz wind turbine can provide reactive power (+/-400 kVAR)
even when there is no active power generation (i.e. wind speed below cut-in or above cut-out). This is achieved
by utilizing capabilities of the line side converter.

9 WIindINERTIA

With the optional “WindINERTIA” feature, the 2.5-116 - 50 Hz and 60 Hz wind turbine can provide inertial
response to help stabilize grid frequency. This feature supports the grid during under frequency events by
providing a temporary increase in power production (6-7 %) increase in kW) for a short duration (10 sec),
contributing towards frequency recovery. This is achieved by tapping into the stored kinetic energy in the rotor
mass. The response is equivalent to that of a synchronous generator with an inertia constant of 3.5 sec.

10 Series Compensation Compatibility

Wind turbine generators (WTGs) connected to series compensated transmission can exhibit sub-synchronous
interaction (SSI). For 1&2MW turbines, an option exists to allow the WTGs to operate with series compensated
transmission lines, where the series compensation is up to 50 %. This option presents a positive resistance to
the grid for the range of sub-synchronous frequencies where resonance is likely to occur, and thereby provides
damping to reduce the effect of SSI and sub-synchronous resonances (SSR). Should the option for operation
with series compensated transmission not be selected, the base capability of the 1&2MW turbines includes a
detection algorithm for SSR. When a SSR situation is detected, the WTG is tripped.
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11 Voltage Regulation

GE’'s WindCONTROL is a voltage / power factor / VAR controller that exploits the reactive power capability of
the individual wind turbine to meet a voltage / power factor / VAR set point at the point of interconnection. It
measures the voltage and current at the point of interconnection (POI) and controls the wind farm’s reactive
power to regulate the voltage, power factor or VAR at the POI. Through a graphical user interface (GUI), the
user selects the mode of operation and enters the set points for voltage, power factor or VAR control. Set
points can also be read using communication interfaces or hardwired inputs.

WIndCONTROL is available with the following optional grid friendly features (see WindCONTROL overview for
more info):

e Dynamic VAR Control (Voltage, PF or VAR control)

¢ Line Drop Compensation

e Voltage Droop

e Power Curtailment with capability to curtail segments
e Capacitor/Reactor Bank Control

e Ramp Rate Control

e Frequency Droop Control

The figures below plot the simulated response of a wind farm with GE wind turbines connected to a weak grid.
The wind farm is subjected to ten minutes of highly variable wind near rated wind speed. The red traces show
the response with Dynamic VAR control operational. The black traces show the response with Dynamic VAR
control disabled, namely the individual wind turbines operating in conventional local fixed power factor mode.
At the point of interconnection (44 miles / 77 km from the wind farm), the system voltage with conventional
power factor control exhibits unacceptable fluctuations. With the WindCONTROL controlled system, the host
utility voltage is tightly regulated and voltage variation is quite limited GE's WindCONTROL provides tight
voltage regulation, effectively eliminating concerns about flicker.
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Comparison of Performance of a Large Wind Farm
With (red) and without (black) WindControl
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Figure 4: System Performance with and without WindCONTROL
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12 Harmonic Distortion

Harmonic distortion data for the 2.5-116 - 50 Hz and 60 Hz machines can be provided as required by IEC
61400-21. Scaled up values based on the tests conducted on the sub-2MW turbines will be provided till test
results are available.

12.1 IEEE 60 Hz Distortions

The 1&2MW wind turbine current harmonic distortion measured at the 690 V terminals of a turbine is within
limits specified below in IEEE Std. 519-1992, “IEEE Recommended Practices and Requirements for Harmonic
Control in Electrical Power Systems.” Limits are summarized in Table 5.

e PCCis the point of common coupling

e TDDis the total demand distortion (THD normalized by the current In)
¢ Inis the maximum fundamental frequency current at PCC

e Even Harmonics shall be limited to 25 % of the odd harmonics limits.

Voltage @ Current
PCC h<11 11<h<17 17<h<23 23<h<35 h=35 TDD%
V <69 kV 4.0 2.0 1.5 0.6 0.3 5.0

Table 5: IEEE Current Distortion Limits

13 System Modeling
13.1 Wind Turbine Short Circuit Modeling

The 1&2MW Platform 2.5-116 - 50 Hz and 60 Hz wind turbine is a doubly-fed asynchronous generator with the
stator directly connected to the grid while the rotor is interfaced through a frequency converter to the grid. For
most faults that occur on the grid, the turbine will act as a controlled current source- contributing up to 3 per
unit fault current for up to 5 cycles, after which it returns to normal current contribution (i.e. 1 per unit). For
faults on the grid, the contribution from the turbines is minimal compared to that from the grid.

One exception is for “close-in” faults (e.g.: inside the wind farm, at the wind farm substation etc.) where,
depending on the severity, the converter may “crowbar” (i.e. disconnect itself to protect the power electronics
within). In this case the turbine rotor is short-circuited like that of a squirrel cage induction generator. The
behavior can be approximated to X' = 0.2, contributing a max of 5 per unit fault current.

13.2 Wind Turbine Dynamic Modeling

A dynamic model of the GE wind turbine is available in GE's dynamic simulation program known as Positive
Sequence Load Flow (PSLF -- from GE Energy Consulting) and Power System Simulation for Engineering (PSS/E).
Any user with a valid license and current maintenance and support (M&S) agreement of the respective
software can obtain the latest GE wind turbine model in that software directly from GE or PTI. The model
comes with documentation and default data. This is intended to save time, reduce data entry efforts and

CONFIDENTIAL - Proprietary Information. DO NOT COPY without written consent from GE Electric Company.
UNCONTROLLED when printed or transmitted electronically.
© 2016 GE Electric Company. All rights reserved

Grid_Interconnection_Documents_2.5-116-xxHz_1-2MW_EN_r02.docx 13/21



GE Renewable Energy - Original- Grid Interconnection

copying errors, and get rid of unnecessary mechanical work. The dynamic model is based on GE's document
“Modeling of GE Wind Turbine-Generators for Grid Studies”.

13.3 Wind Turbine Transient Modeling

GE Energy Consulting maintains a transient model of the GE wind turbine and can be contracted to perform
detailed studies.

13.4 Wind Turbine Dynamic Model Validation

The dynamic model of the GE wind turbine implemented in PSLF, has been validated by comparing the
response to simulations performed in WindTRAP (transient program). Simulations show closely matching
results with a small offset in the wind turbine’s reactive power and reactive current. High-frequency transients
in WindTRAP are not expected to be present in PSLF simulations. Details of PSLF Validation are in the document
“Modeling of GE Wind Turbine-Generators for Grid Studies”.

13.5 Wind Turbine Transient Model Validation

The transient model of the GE wind turbine has been validated against factory tests for three-phase and line-
to-ground faults at the generator terminals. Results show that simulations closely matched recorded data.

14 Power Demand

The power demand of the wind turbine generator system during calm wind periods can include the yaw motor,
control system, cold weather package, lighting and hydraulic pump and amount to a maximum 40 kW if all
loads are operating at the same time.

The annual energy demand at a site with an average wind speed is 4000 to 10000 kWh/a.

15 Representative Generator Data: Equivalent Circuit Diagram

Ke18=0.02 O
-3 U, R'2e= 000191 0
H'oza= 0.04 O
R==39.41 0
A= 074 Q

Us

e -~ i il Ul: 690U
® L - | I - Ri=0.00192Q
R: X

°
R'g, U;: Variable with Load and Speed

The above diagram is an operating equivalent circuit. Equivalent
circuit parameters will vary according to generator installed. Data
can be provided for specific generator models upon request.
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16 Wind Farm Open Circuit Protection

Wind turbines are controlled current sources and need to be connected to the grid for proper operation. The
effect of an open circuit event (islanding) on the wind turbine’s converter is related to the charging capacitance
that is present in the island. Islanding under high capacitance may result in transient over voltages that can
lead to power converter component damage. To protect the power converter against this condition, GE wind
turbines utilize a proprietary algorithm to detect an open-circuit event and initiate a shut-down to safely take
the turbine off line while protecting against high voltage excursions. Open-circuit detection is determined
based on analysis of three elements: voltage, frequency, and real power output. Since the machine behaves
as a controlled current source, overvoltage is typically a first indicator, but other diagnostics, such as
frequency deviation and reduction in real power output are used to confirm the open-circuit condition. The
algorithms differentiate open-circuit events, which require the unit to shut down, from voltage and frequency
ride-through events, which require turbines to stay on-line and ride-through the event.

Since charging capacitance plays a vital role in the level of protection that can be achieved, it is important that
the per turbine charging capacitance be calculated. In this calculation, the wind farm collection system and
the portion of the transmission lines outside the wind farm that may be part of the island should be considered.
Guidelines for calculation per turbine charging capacitance are provided in a GE white paper. Protection
against an open-circuit event is achieved if the per turbine charging capacitance is less than 1200kVAR at the
time of the event.

17 Step-Up Transformer Protection

Arc hazard resulting from a phase-to-phase or phase-to-ground fault within the cable entry area of the Power
Distribution Cabinet (PDC) of the Down tower Assembly (DTA) can be significant and needs to be controlled.
Low voltage protection at the turbine step up transformer is the preferred method of controlling the amount of
energy released into the cabinet during a fault. Design effort has been taken to increase robustness of the PDC
and to isolate incoming conductors.

1. Access to the cable entry area of the PDC, where incoming cables connect to the circuit breaker, is
restricted. The enclosure around the cable entry area has been reinforced. This configuration aids in the
prevention of an arc hazard. No access is allowed to the cable entry area of the PDC when energized. Any
special need to troubleshoot this area of the cabinet requires the step-up transformer to be de-energized
at the medium-voltage side unless a circuit breaker exists on the low voltage side of the pad mounted
transformer to isolate the wind turbine generator that can be locked out.

2. Allincoming power to the other areas within the DTA is protected by fuses and circuits breakers. Access to
these cabinets is acceptable while the incoming power to the PDC is energized as long as Log-out Tag-out
(LOTO) and standard safety precautions are followed and personal protection equipment (PPE) is employed.

Factors that influence the time duration and energy released during a fault include the impedance of the step-
up transformer, the medium-voltage fuse on the step-up transformer, and the type of fault (3-phase, line-to-
line, or line-to-ground). The larger the impedance of the arcing fault, the longer the fault and the greater the
danger potential to personnel and equipment.
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The equipment owner should conduct an arc flash analysis that is based on the expected maintenance and
operating procedures, LOTO procedures, personnel protective equipment, transformer impedance and
available short circuit MVA. This analysis should determine what protection should be applied to the MV side of
the transformer (breakers, fuses) and if any LV side protection is required. If LV side protection is determined to
be required then it should be in the form of a circuit breaker with LSIG protection with settings coordinated
with the Q1 breaker in the wind turbine.

18 Reactive Power Capability Curves

The reactive power capability of the 2.5-116 MW - 50 Hz and 60 Hz turbines for sites at altitude less than 1000
m is represented here. These curves are shown at different ambient temperatures and terminal voltages. For
high ambient temperature and/or low voltage, de-rating may be necessary to meet the demanded reactive
power output. The turbine will operate in a Q priority mode, which will provide the demanded reactive power
and reduce, if necessary, the real power. An example of this de-rating is shown by the rounded corners in the
graph below.

The rectangular curves show the reactive power capability of turbines rated at 0.9PF when the plant is
operating in voltage control mode. The max reactive power capability in MVAR of turbines rated at 0.95 PF is
0.328 times the MW rating. When the turbines are operating in the power factor control mode, their capability
is shown by the dotted lines. Reactive power capability may be reduced during noise reduced operation
modes.
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Figure 5: 60 Hz Reactive Power Capability - from 1.0pu to 1.05pu voltage
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Figure 8: 50 Hz Reactive Power Capability - from 1.0pu to 1.05pu voltage
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Figure 9: 50 Hz Reactive Power Capability - 0.95pu voltage
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Figure 10: 50 Hz Reactive Power Capability - 0.9pu voltage

Note

derating of the reactive

projects.

These reactive power curves do not represent the capability of turbines for installation in
Canada. The cable derating requirements in the Canadian Electric code result in a slight

power curves.

Please contact your GE representative to obtain reactive power curves for Canadian
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Appendix | - 2.5-116 - 50 Hz and 60 Hz

General Data (Reference Only)

Parameter 50 Hz 60 Hz Units

Turbine Rated Output 2500 kW
Generator Rating 2600 kW
Rated Voltage 690 v
Apparent Power [@ PF =0.95 lag] 2632 kVA
Rated Frequency 50 60 Hz
Poles 4 6 --
Power Factor - Options +/-0.95; +/- 0.90 --
Rated Current:

Stator 2000 A

Rotor 800 A
Locked Rotor Voltage 1895 1933 v
Connection:

Stator Delta or Star --

Rotor Star -
Synchronous Speed 1500 1200 rpm
Rated Speed 1820 1497 rpm
Slip at Rated Speed 21 25 %
Speed Range 1000-2038 800-1665 rpm
Max Frequency Drift 4 Hz/sec
Maximum symmetrical short circuit withstand
capability (at LV side of Pad-mount 35 KA
Transformer)
Max Voltage Imbalance 4 %

Table 6
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INTRODUCTION

NW OH Wind Projectis a 100 MW wind generation installation in Paulding, OH consisting 42 of GE 2.5 MW wind
turbines. The turbines are grouped into four medium voltage (MV) feeders with 10 turbines on Feeders 1 and 4 and
11 turbines on Feeders 2 and 3. The feeders are connected to a main power transformer that steps the voltage up to
138kV where it interconnects with the AEP transmission system via a short overhead line segment.

OBJECTIVE

The objective of this reportis to determine the fault currents at the medium and low voltage buses within the NW OH
wind generation plant. The fault current information is used to determine minimum conductor and concentric neutral
sizes required to withstand the short circuit current for a set time.

INPUTS & ASSSUMPTIONS

e  Short circuit analysis performed with ETAP v16.0.0C power system simulation software.

e Medium voltage AC collector electrical layout is per the Westwood Professional Services Electrical Drawings,
MVAC Collection One-Line Diagrams E.200 & E.210.

e ETAP model parameters for equipment such as turbines (WTG), step-up transformers (GSU) and main power
transformer (MPT) based on manufacturer data when available or typical ETAP values when information is
not available.

e ETAP model parameters for MV cables based on thermal analysis using CYME Cymcap Underground Cable
Thermal Analysis software.

e ETAP model parameters for overhead transmission line data based on ETAP library of standard overhead
conductors.

e ETAP model parameters for utility equivalent impedance information provided by AEP.

e The short circuit contribution of the wind turbines, as provided by GE, is a maximum of five times the rated
current for up to 5 cycles (~12kA).

e The grounded wye connection of the main power transformer secondary is connected to ground reactor of
0.6 ohms.

e Per the Ulteig Relay Settings Philosophy, the maximum clearing times are assumed to be 8.5 cycles for phase
faults and 3.5 cycles for ground faults; it is also assumed for CN sizing that 100% of ground fault current flows
in the concentric neutral.

e Anoperating temperature (Top) of 90°C is assumed for phase conductors and 80°C for concentric neutrals.

e The maximum, or short circuit temperature (Tsc), is assumed to be 250°C for phase conductors and 200°C for
the concentric neutrals.

e Aparallel ground conductor is included in all of the MV cable trenches and is assumed to be 7#8 copper-clad
steel.

e Appendix C shows the various ETAP inputs used.
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METHODOLOGY

e This analysis utilizes the Short Circuit module of ETAP to calculate bus fault currents at all medium and low
voltage buses in the NW OH wind generation facility.

e For each bus the maximum 3-phase (3PH), line-to-ground (SLG), line-to-line (L2L) and double-line-to-ground
(LLG) fault currents are shown with the wind farm in and out of service.

e The maximum phase fault current is used to verify conductor sizing; maximum ground fault current is used to
determine minimum CN sizing and trench ground conductor withstand time.

e Conductor and concentric neutral (CN) sizing worksheet based on the following ICEA cable temperature rise
equation:

I A/t

Tsc + 1
JKtogso 5

A=

Where:
A = cross-sectional area (Circular mils);
| = short circuit current (A);
t = fault clearing time (s);
K = time/temp coefficient (0.0125 Al; 0.0297 Cu);
Tsc = short circuit temperature;
Tor = Operating temperature;
A = base temperature (228°C Al; 234°C Cu)

e Appendix A shows the fault currents for each MV and LV bus in the wind farm.

CONCLUSION

e The maximum phase fault current for each cable size is determined from the ETAP analysis. This current
corresponds to the minimum required cross-sectional area of phase conductor necessary to withstand the
respective fault current for up to 8.5 cycles.

e The table below confirms the cross-sectional area of the phase conductors is larger than the required
minimum for every cable size. Cable ampacities are also shown.
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Table 1: Phase Conductor Summary

Cable Material Maximum 3PH | Min. Required Phase Ampacity & Configuration
Fault Current Area Conductor Area
1/0 Al 10486 83908 105600 1423 Trefoil
4/0 Al 13367 106961 211600 2129 Trefoil
500 Al 6848 54797 500000 3347 Trefoil
750 Al 11533 92286 750000 408.6 Trefoil
1000 Al 10238 81923 1000000 477.1 Trefoil
1250 Al 12754 102056 1250000 540.5 Trefoil
1250* Al 12754 102056 1250000 570.5 Trefoil

* Increased ampacity based on 90% soil compaction in trenches with 11 turbines on the ckt

The maximum ground fault current for each cable size is determined from the ETAP analysis. This current is
used to determine a minimum required total cross-sectional area of concentric neutral conductors necessary
to withstand the respective fault current for up to 3.5 cycles. The cross-sectional area is a combined area of
several smaller gauge conductors concentrically wrapped around the phase conductor.

The following table summarizes the fault current, cross-sectional area and concentric neutral sizes for the
cables used at the NW OH wind generation facility. A list of stock cables was provided by White Construction
and the cross-sectional area of all CN sizes as indicated below exceed the required minimums.

Table 2: Concentric Neutral Summary

Cable CN Material Maximum SLG Fau!t Cl\'J Min. Conc Neut SC Withstand Min.
Fault Current Location Required Area Size
1/0 Cu 7303 T-21 27299 2/3 18x16AWG
4/0 Cu 9801 T-24 36637 1/2 17x14AWG
500 Cu 5922 T-15 22137 1/3 16x12AWG
750 Cu 8634 T-17 32275 1/6 19x14AWG
1000 Cu 7634 T-10 28537 1/6 25x14AWG
1250 Cu 10692 T-25 39968 1/6 20x12AWG

Future utility system data was also provided based on 2022 projected power flow models. The model was
adjusted to reflect the future utility equivalent data and the resulting bus fault currents within the collector
system were analyzed to ensure CN sizing was adequate for near term projected increases in fault current.
The following table shows the increase in fault current does not result in the need for larger concentric
neutrals.
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Table 3: Projected Fault Current and CN Sizing

Cable CN Material Projected SLG Fau!t Min.. Required | Conc Neut SC \./Vithstand Min.
Fault Current Location cmils neutral Size
1/0 Cu 7362 T-21 27520 2/3 18x16AWG
4/0 Cu 9920 T-24 37082 1/2 17x14AWG
500 Cu 7142 T-15 22242 1/3 16x12AWG
750 Cu 8535 T-17 32600 1/6 19x14AWG
1000 Cu 7699 T-10 28780 1/6 25x14AWG
1250 Cu 10834 T-25 40498 1/6 20x12AWG

The trench ground and low voltage conductors’ short circuit withstand time is based on a simplified version
of the ICEA equation shown above. Taking Equation (42) from the IEEE 80-2000 standard and solving for
time (t) results in the following equation. K is the material constant based on Table 2 in IEEE 80-2000.

2
¢ = Areaycyy
Kp * Iy
Kris equal to 10.45 for copper-clad steel wire with a conductivity of 40%. The short circuit withstand for the
parallel trench ground is approximately 0.725 seconds or 43.5 cycles. This is adequate to withstand
maximum ground fault current until protective devices can interrupt the fault.

_ (115570 N\
= (10A5=k12975) - essec

Ktis equal to 7.00 for soft-drawn copper wire. The connections between the turbine and transformer are
9x1000kCMIL cables. The short circuit withstand for the low voltage cables is over 10 minutes. This is
adequate to withstand maximum ground fault current until protective devices can interrupt the fault.
9000 \?
B (100*49376) = 6645 sec
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APPENDIX A: SHORT CIRCUIT SUMMARY REPORTS
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1/2 Cycle - 3-Phase, LG, LL, & LLG Fault Currents

Prefault Voltage = 100 % of the Bus Nominal Voltage

Short-Circuit Summary Report

Bus 3-Phase Fault Line-to-Ground Fault Line-to-Line Fault *Line-to-Line-to-Ground
ID kv Real Imag. Mag. Real Imag. Mag. Real Imag. Mag. Real Imag. Mag.
89F1A 34.500 0.682 -8.285 8.313 0.529 -8.434 8.451 7.175 0.591 7.200 6.993 4.881 8.528
89F2A 34.500 0.682 -8.285 8.313 0.529 -8.434 8.451 7.175 0.591 7.200 6.993 4.881 8.528
89F3A 34.500 0.682 -8.285 8.313 0.529 -8.434 8.451 7.175 0.591 7.200 6.993 4.881 8.528
89F4A 34.500 0.682 -8.285 8313 0.529 -8.434 8.451 7.175 0.591 7.200 6.993 4.881 8.528
89T1A 138.000 1.600 -7.007 7.187 1.491 -7.268 7.419 6.068 1.386 6.224 5.388 5.156 7.457
89T1B 34.500 0.682 -8.285 8313 0.529 -8.434 8.451 7.175 0.591 7.200 6.993 4.881 8.528
HV BUS MPT 138.000 1.600 -7.007 7.187 1.491 -7.268 7.419 6.068 1.386 6.224 5.388 5.156 7.457
IB-2/1 34.500 0.964 -7.347 7.410 1.975 -6.522 6.814 6.362 0.835 6.417 -7.651 1.973 7.901
JB-4/1 34.500 2.346 -3.482 4.199 2.145 -2.057 2972 3.016 2.032 3.636 -3.914 -1.349 4.140
MV BUS T-01 34.500 2.638 -2.019 3.322 2.418 -1.720 2.968 1.749 2.284 2.877 -2.862 -1.539 3.250
MV BUS T-02 34.500 2.773 -2.302 3.603 2.555 -1.976 3.230 1.993 2.401 3.121 -3.174 -1.540 3.528
MV BUS T-03 34.500 2.884 -2.591 3.877 2.670 -2.241 3.485 2.244 2.498 3.357 -3.482 -1.514 3.797
MV BUS T-04 34.500 2.963 -2.734 4.032 2.761 -2.414 3.667 2.368 2.566 3.492 -3.657 -1.489 3.949
MV BUS T-05 34.500 3.054 -2.912 4.220 2.865 -2.635 3.892 2.522 2.645 3.655 -3.869 -1.443 4.130
MV BUS T-06 34.500 3.150 -3.100 4.419 2.971 -2.781 4.070 2.684 2.728 3.827 -4.088 -1.470 4.344
MV BUS T-07 34.500 3.217 -3.434 4.705 3.044 -3.109 4.351 2.974 2.786 4.075 -4.416 -1.368 4.623
MV BUS T-08 34.500 2.951 -4.308 5222 2.922 -3.517 4.573 3.731 2.556 4.522 -5.131 -1.097 5.247
MV BUS T-09 34.500 1.282 -6.356 6.484 2454 -4.999 5.569 5.504 1.110 5.615 -6.904 0.766 6.946
MV BUS T-10 34.500 1.207 -6.582 6.692 2.392 -5.324 5.837 5.700 1.045 5.795 -7.109 1.010 7.180
MV BUS T-13 34.500 3.040 -2.582 3.988 2.874 -2.344 3.709 2.236 2.633 3.454 -3.597 -1.561 3.921
MV BUS T-14 34.500 3.144 -2.867 4.255 2.981 -2.630 3.976 2.483 2.723 3.685 -3.899 -1.509 4.181
MV BUS T-15 34.500 3.337 -3.807 5.062 3.172 -3.593 4.793 3.297 2.890 4.384 -4.808 -1.189 4.953
MV BUS T-16 34.500 3.050 -2.754 4.109 2.865 -2.446 3.767 2.385 2.641 3.559 -3.732 -1.544 4.039
MV BUS T-17 34.500 1.110 -7.014 7.101 2.202 -6.012 6.402 6.074 0.962 6.150 -7.448 1.519 7.602
MV BUS T-20 34.500 2.850 -4.822 5.601 3.030 -3.683 4.769 4.176 2.468 4.851 -5.645 -1.045 5.741
MV BUS T-21 34.500 2.137 -6.184 6.543 2.799 -4.985 5717 5.356 1.850 5.666 -6.853 0.132 6.855
MV BUS T-22 34.500 1.603 -6.721 6.910 2.508 -5.599 6.135 5.821 1.389 5.984 -7.265 0.883 7.319
MV BUS T-23 34.500 1.061 -6.916 6.997 2272 -5.648 6.087 5.990 0.919 6.060 -7.356 1.295 7.469
MV BUS T-24 34.500 1.289 -7.385 7.496 2.021 -6.807 7.100 6.395 1.117 6.492 -7.667 1.965 7915
MV BUS T-25 34.500 0.857 -7.744 7.791 1.511 -7.356 7.509 6.706 0.742 6.747 -7.727 2.706 8.188
MV BUS T-26 34.500 2279 -5.481 5.936 2.779 -3.900 4.789 4.746 1.974 5.141 -6.100 -0.568 6.127
MV BUS T-27 34.500 1.786 -6.103 6.359 2.644 -4.492 5213 5.285 1.547 5.507 -6.655 0.089 6.655
MV BUS T-28 34.500 1.113 -6.640 6.732 2.372 -5.120 5.643 5.750 0.964 5.830 -7.098 0.933 7.159
MV BUS T-29 34.500 2.750 -5.120 5.812 3.021 -3.947 4.970 4.434 2382 5.033 -5.922 -0.850 5.983
MV BUS T-31 34.500 2.571 -4.113 4.851 2.610 -2.687 3.746 3.562 2.227 4.201 -4.732 -1.300 4.907
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Bus 3-Phase Fault Line-to-Ground Fault Line-to-Line Fault *Line-to-Line-to-Ground

D kv Real Imag. Mag. Real Imag. Mag. Real Imag. Mag. Real Imag. Mag.
MV BUS T-32 34.500 1.734 -5.671 5.930 2.579 -3.942 4.710 4911 1.501 5.135 -6.197 -0.139 6.199
MV BUS T-33 34.500 1.310 -6.052 6.192 2.462 -4.348 4.996 5.241 1.134 5.362 -6.538 0.381 6.549
MV BUS T-34 34.500 1.541 -5.769 5.972 2.517 -4.012 4.736 4.997 1.334 5.172 -6.269 0.041 6.269
MV BUS T-36 34.500 2.282 -4.779 5.296 2.622 -3.141 4.091 4.139 1.976 4.586 -5.349 -0.906 5.426
MV BUS T-37 34.500 2.440 -4.401 5.032 2.605 -2.860 3.869 3.811 2.113 4.358 -4.990 -1.138 5.118
MV BUS T-39 34.500 2.528 -4.108 4.824 2577 -2.653 3.699 3.558 2.189 4.177 -4.708 -1.283 4.880
MV BUS T-40 34.500 1.244 -5.513 5.652 2.309 -3.336 4.057 4.775 1.078 4.895 -5.848 -0.044 5.848
MV BUS T-41 34.500 2.379 -3.204 3.990 2.102 -1.899 2.833 2.774 2.060 3.456 -3.648 -1.425 3.917
MV BUS T-42 34.500 2.346 -3.475 4.192 2.143 -2.051 2.967 3.009 2.031 3.631 -3.906 -1.350 4.133
MV BUS T-43 34.500 2.378 -3.219 4.002 2.105 -1.908 2.841 2.787 2.059 3.465 -3.663 -1.422 3.929
MV BUS T-44 34.500 1.329 -4.890 5.068 2.161 -2.714 3.469 4.235 1.151 4.389 -5.182 -0.349 5.193
MV BUS T-45 34.500 1.293 -5.082 5.243 2.205 -2.879 3.626 4.401 1.120 4.541 -5.380 -0.260 5.387
MV BUS T-46 34.500 1.267 -5.336 5.485 2.270 -3.143 3.877 4.621 1.097 4.750 -5.657 -0.138 5.659
MV BUS T-48 34.500 2.277 -2.629 3.478 1.908 -1.529 2.445 2.277 1.972 3.012 -3.055 -1.463 3.387
MV BUS T-49 34.500 2.286 -2.889 3.683 1.964 -1.666 2.575 2.502 1.979 3.190 -3.306 -1.430 3.602
MV BUS T-50 34.500 2277 -2.637 3.484 1.910 -1.533 2.449 2.284 1.972 3.017 -3.063 -1.462 3.394
POI 138.000 1.607 -7.030 7.211 1.499 -7.298 7.451 6.088 1.392 6.245 5.403 5.181 7.486

All fault currents are symmetrical (1/2 Cycle network) values in rms kA.

* LLG fault current is the larger of the two faulted line currents.
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Project: NW OH WIND Page: 3
Location: Paulding, OH 160.0¢ Date: 09-21-2017
Contract: SN: WESTWOODP
Engineer: Josh Venden Study Case: SC Revision:  Base
Filename: NW_OH Config.: WTG OFFLINE
Sequence Impedance Summary Report
Bus Positive Seq. Imp. (ohm) Negative Seq. Imp. (ohm) Zero Seq. Imp. (ohm) Fault Zf (ohm)

ID 13% Resistance  Reactance Impedance Resistance  Reactance Impedance Resistance Reactance Impedance Resistance Reactance Impeda
89FIA 34.500 0.19663 2.38789 2.39597 0.19663 2.38789 2.39597 0.04950 2.28159 2.28213 0.00000 0.00000 0.000
89F2A 34.500 0.19663 2.38789 2.39597 0.19663 2.38789 2.39597 0.04950 2.28159 2.28213 0.00000 0.00000 0.00r
89F3A 34.500 0.19663 2.38789 2.39597 0.19663 2.38789 2.39597 0.04950 2.28159 2.28213 0.00000 0.00000 0.00r
89F4A 34.500 0.19663 2.38789 2.39597 0.19663 2.38789 2.39597 0.04950 2.28159 228213 0.00000 0.00000 0.001
89T1A 138.000 2.46787 10.80704 11.08523 2.46787 10.80704 11.08523 1.53784 9.94717 10.06534 0.00000 0.00000 0.001
89T1B 34.500 0.19663 2.38789 2.39597 0.19663 2.38789 2.39597 0.04950 2.28159 2.28213 0.00000 0.00000 0.000
HV BUS MPT 138.000 2.46787 10.80704 11.08523 2.46787 10.80704 11.08523 1.53784 9.94717 10.06534 0.00000 0.00000 0.000
JB-2/1 34.500 0.34972 2.66537 2.68822 0.34972 2.66537 2.68822 1.84180 3.06233 3.57352 0.00000 0.00000 0.00r
JB-4/1 34.500 2.65038 3.93435 4.74379 2.65038 3.93435 4.74379 9.21412 6.04556 11.02038 0.00000 0.00000 0.00r
MV BUS T-01 34.500 4.76115 3.64527 5.99637 4.76115 3.64527 5.99637 6.88580 4.38042 8.16102 0.00000 0.00000 0.001
MV BUS T-02 34.500 4.25324 3.53059 5.52767 4.25324 3.53059 5.52767 6.12909 4.25911 7.46363 0.00000 0.00000 0.001
MV BUS T-03 34.500 3.82221 3.43327 5.13777 3.82221 3.43327 5.13777 5.48693 4.15616 6.88331 0.00000 0.00000 0.000
MV BUS T-04 34.500 3.63083 3.35013 4.94027 3.63083 3.35013 4.94027 5.00579 4.02514 6.42337 0.00000 0.00000 0.00r
MV BUS T-05 34.500 3.41640 3.25697 4.72013 3.41640 3.25697 4.72013 4.46670 3.87834 5.91549 0.00000 0.00000 0.00r
MV BUS T-06 34.500 3.21252 3.16132 4.50713 3.21252 3.16132 4.50713 4.29441 3.71037 5.67528 0.00000 0.00000 0.00r
MV BUS T-07 34.500 2.89396 3.08939 4.23312 2.89396 3.08939 4.23312 3.81980 3.63428 5.27246 0.00000 0.00000 0.001
MYV BUS T-08 34.500 2.15564 3.14673 3.81427 2.15564 3.14673 3.81427 4.03898 3.75811 5.51695 0.00000 0.00000 0.000
MYV BUS T-09 34.500 0.60733 3.01134 3.07198 0.60733 3.01134 3.07198 3.51370 3.61045 5.03800 0.00000 0.00000 0.000
MV BUS T-10 34.500 0.53670 2.92782 2.97661 0.53670 2.92782 2.97661 3.12293 3.48265 4.67777 0.00000 0.00000 0.00r
MV BUS T-13 34.500 3.80690 3.23282 4.99436 3.80690 3.23282 4.99436 4.87220 3.71841 6.12902 0.00000 0.00000 0.00r
MV BUS T-14 34.500 3.45873 3.15421 4.68101 3.45873 3.15421 4.68101 4.35348 3.63525 5.67167 0.00000 0.00000 0.001
MV BUS T-15 34.500 2.59347 2.95885 3.93457 2.59347 2.95885 3.93457 3.06438 3.42858 4.59843 0.00000 0.00000 0.001
MV BUS T-16 34.500 3.59810 3.24837 4.84750 3.59810 3.24837 4.84750 4.86886 3.80247 6.17775 0.00000 0.00000 0.000
MV BUS T-17 34.500 0.43855 2.77042 2.80492 0.43855 2.77042 2.80492 2.33330 3.22307 3.97900 0.00000 0.00000 0.00r
MV BUS T-20 34.500 1.80916 3.06150 3.55609 1.80916 3.06150 3.55609 4.34308 3.55321 5.61139 0.00000 0.00000 0.00r
MV BUS T-21 34.500 0.99416 2.87748 3.04438 0.99416 2.87748 3.04438 3.12886 3.35854 4.59016 0.00000 0.00000 0.001
MV BUS T-22 34.500 0.66894 2.80406 2.88274 0.66894 2.80406 2.88274 2.64433 3.28086 4.21385 0.00000 0.00000 0.00!
MYV BUS T-23 34.500 0.43158 2.81375 2.84665 0.43158 2.81375 2.84665 2.80021 3.47981 4.46657 0.00000 0.00000 0.000
MYV BUS T-24 34.500 0.45702 2.61749 2.65709 0.45702 2.61749 2.65709 1.48113 2.83302 3.19683 0.00000 0.00000 0.000
MV BUS T-25 34.500 0.28115 2.54108 2.55659 0.28115 2.54108 2.55659 1.03898 2.71261 2.90478 0.00000 0.00000 0.001
MV BUS T-26 34.500 1.28848 3.09847 3.35570 1.28848 3.09847 3.35570 4.66446 3.96404 6.12134 0.00000 0.00000 0.00r
MV BUS T-27 34.500 0.87995 3.00623 3.13237 0.87995 3.00623 3.13237 4.05581 3.86646 5.60349 0.00000 0.00000 0.001
MV BUS T-28 34.500 0.48909 2.91798 2.95869 0.48909 2.91798 2.95869 3.47349 3.77310 5.12849 0.00000 0.00000 0.001
MV BUS T-29 34.500 1.62165 3.01916 3.42711 1.62165 3.01916 3.42711 4.06372 3.50842 5.36869 0.00000 0.00000 0.000
MV BUS T-31 34.500 2.17657 3.48202 4.10632 2.17657 3.48202 4.10632 6.76098 4.47662 8.10870 0.00000 0.00000 0.00r
MV BUS T-32 34.500 0.98196 3.21229 3.35903 0.98196 3.21229 3.35903 4.98120 4.19128 6.50993 0.00000 0.00000 0.00r
MV BUS T-33 34.500 0.68038 3.14420 3.21697 0.68038 3.14420 3.21697 4.53189 4.11925 6.12423 0.00000 0.00000 0.00r
MV BUS T-34 34.500 0.86067 3.22253 3.33548 0.86067 3.22253 3.33548 4.98514 4.24267 6.54614 0.00000 0.00000 0.00!
MYV BUS T-36 34.500 1.62081 3.39416 3.76129 1.62081 3.39416 3.76129 6.11764 4.42423 7.54979 0.00000 0.00000 0.000
MV BUS T-37 34.500 1.91941 3.46157 3.95811 1.91941 3.46157 3.95811 6.56250 4.49555 7.95465 0.00000 0.00000 0.000
MV BUS T-39 34.500 2.16430 3.51687 4.12947 2.16430 3.51687 4.12947 6.92735 4.55405 8.29021 0.00000 0.00000 0.00r
MV BUS T-40 34.500 0.77589 3.43782 3.52428 0.77589 3.43782 3.52428 6.83122 5.23575 8.60689 0.00000 0.00000 0.00r
MV BUS T-41 34.500 2.97605 4.00788 4.99199 2.97605 4.00788 4.99199 9.69933 6.12335 11.47050 0.00000 0.00000 0.001
MV BUS T-42 34.500 2.65845 3.93786 4.75122 2.65845 3.93786 4.75122 9.23443 6.05109 11.04039 0.00000 0.00000 0.001
MV BUS T-43 34.500 2.95769 4.00373 497773 2.95769 4.00373 4.97773 9.67198 6.11896 11.44503 0.00000 0.00000 0.000
MV BUS T-44 34.500 1.03101 3.79275 3.93038 1.03101 3.79275 3.93038 8.66473 5.89112 10.47774 0.00000 0.00000 0.00r
MV BUS T-45 34.500 0.93685 3.68140 3.79873 0.93685 3.68140 3.79873 8.14376 5.72074 9.95227 0.00000 0.00000 0.001
MV BUS T-46 34.500 0.83905 3.53339 3.63164 0.83905 3.53339 3.63164 7.34622 5.42604 9.13284 0.00000 0.00000 0.00r

MV BUS T-48 34.500 3.74945 4.32961 5.72747 3.74945 4.32961 5.72747 11.57362 6.62232 13.33431 0.00000 0.00000 0.00r
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Bus Positive Seq. Imp. (ohm) Negative Seq. Imp. (ohm) Zero Seq. Imp. (ohm) Fault Zf (ohm)

D kv Resistance  Reactance  Impedance Resistance  Reactance Impedance Resistance  Reactance Impedance Resistance Reactance  Impeda
MV BUS T-49 34.500 3.35538 4.24063 5.40755 3.35538 4.24063 5.40755 10.98652 6.52819 12.77971 0.00000 0.00000 0.001
MYV BUS T-50 34.500 3.73660 4.32671 5.71687 3.73660 4.32671 5.71687 11.55448 6.61925 1331617 0.00000 0.00000 0.000

POIL 138.000 2.46184 10.77056 11.04833 246184 10.77056 11.04833 1.53107 9.88268 10.00058 0.00000 0.00000 0.00r
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Short-Circuit Summary Report

Bus 3-Phase Fault Line-to-Ground Fault Line-to-Line Fault *Line-to-Line-to-Ground
ID w Real Imag. k ag. Real Imag. k ag. Real Imag. k ag. Real Imag. k ag.
S9FIA /4.800 2.117 -18.99/ 16.1/2 0.996 -12.866 12.608 1/.570 1.548 1/.99/ 1/.6/7 6.959 18./2/
59F2A /4.800 2.117 -18.99/ 16.1/2 0.996 -12.866 12.608 1/.570 1.548 1/.99/ 1/.6/7 6.959 18./2/
S59F/ A /4.800 2.117 -18.99/ 16.1/2 0.996 -12.866 12.608 1/.570 1.548 1/.99/ 1/.6/7 6.959 18./2/
S59F4A /4.800 2.117 -18.99/ 16.1/2 0.996 -12.866 12.608 1/.570 1.548 1/.99/ 1/.6/7 6.959 18./2/
S59TIA 1/5.000 1.741 -5.17/ 5./86 1.88/ -5.060 5.205 7.050 1.805 7.2/9 6./92 8.475 5.415
59T1B /4.800 2.117 -18.99/ 16.1/2 0.996 -12.866 12.608 1/.570 1.548 1/.99/ 1/.6/7 6.959 18./2/
HV BUSk PT 1/5.000 1.741 -5.17/ 5./86 1.88/ -5.060 5.205 7.050 1.805 7.2/9 6./92 8.475 5.415
JB-2M /4.800 2.897 -1/.824 1/.771 /.82/ -5.70/ 9./59 11.728 2.289 11.940 -1/./49 0.547 1/./76
JB-4M /4.800 /.59 -8.211 6.472 2.655 -2./00 /.87 4.844 1411 8.6/4 -8.810 -2.6/8 6.105
LV BUS T-01 0.690 82.578 -8/.662 78.//8 85.717 -89.705 5/.742 46.465 48.796 68.242 1/.47/ 79.446 50.851
LV BUS T-02 0.690 8/.577 -88.929 77.685 89.8/9 -61.860 58.641 45.4/1 46.668 67.284 -51.655 -12.4/0 52.625
LV BUS T-0/ 0.690 84.508 -87.521 79.667 60.298 -6/.079 57.261 80.070 47.465 65.994 -5/.86/ -12.767 54.8//
LV BUS T-04 0.690 88.4/2 -85.850 50.680 60.500 -6/.650 55.044 80.727 45.012 69.548 -54./76 -1/.129 58./91
LV BUS T-08 0.690 86.165 -89./78 51.7// 61./59 -64./ 04 55.902 81.418 45.680 70.754 -58.244 -1/.850 56./19
LV BUS T-06 0.690 86.9/8 -89.8// 52./78 61.99/ -64.42/ 59.406 81.881 49./ 14 71./40 -58.861 -14.210 56.7//
LV BUS T-07 0.690 87.60/ -61.278 54.100 62.827 -68.779 90.788 8/.060 49.59/ 72.5/4 -57.2/2 -14./55 55.411
LV BUS T-05 0.690 85.817 -68.042 57.492 6/.250 -65.689 9r.17 86./2/ 80.656 78.772 -90.7/0 -14./45 91.587
LV BUS T-09 0.690 60.162 -7/ 479 94.967 64.74/ -74.568 95.977 6/.6/2 82.114 52.249 -95.819 -14.060 99.817
LV BUS T-10 0.690 60.647 -7/.921 98.618 68.110 -78.164 99.444 64.014 82.8/4 52.511 -99.008 -14.408 100.047
LV BUS T-1/ 0.690 88.599 -86.825 79.499 61.165 -62.041 57.128 45.949 45.416 65.549 18.194 52.798 54.175
LV BUS T-14 0.690 86.687 -85.266 51.271 61.771 -6/.426 55.8/8 80.488 49.07/ 70./ 54 -54./96 -14.269 58.894
LV BUS T-18 0.690 85.685 -62.721 58.576 6/./88 -66.556 92.127 84./1/ 80.507 74. 72 -55.7/0 -14.952 59.956
LV BUS T-16 0.690 86.11/ -87.842 50./7/ 61.//5 -62.581 57.522 49.525 45.602 69.606 -5/.6/5 -1/.971 54.797
LV BUS T-17 0.690 61.689 -74.601 96.754 68.562 -78.614 100.276 64.60/ 8/.411 5/.52/ -99.50/ -18.172 100.980
LV BUS T-20 0.690 89.286 -68.125 55.081 6/.542 -65.71/ 9/.794 86./95 81./27 76.285 -90.968 -14.975 92.190
LV BUS T-21 0.690 60.796 -70.62/ 9/.157 68.109 -72.766 97.642 61.185 82.66/ 50.707 -96.116 -18.157 97./05
LV BUS T-22 0.690 61./82 -72.946 98./ 16 68.854 -74.4/ 6 99.207 6/.170 8/.148 52.882 -95.275 -18.220 99.480
LV BUS T-2/ 0.690 61.478 -74.750 96.508 68.7/5 -78.749 100.296 64.785 8/.281 5/.541 -99.927 -14.974 101.04/
LV BUS T-24 0.690 62.407 -74.151 96.940 66./ 52 -78.255 100./ 74 64.2/9 84.089 5/.989 -99.87/ -18.918 100.5/7
LV BUS T-28 0.690 62.957 -78.60/ 95.40/ 66.544 -76.279 101.42/ 68.471 84.862 58.226 -100.942 -16.189 102.227
LV BUS T-26 0.690 89.6/4 -65.726 90.991 64.201 -71.400 96.019 89.818 81.688 75.508 -94.206 -14.849 98./2/
LV BUS T-27 0.690 60./ 17 -71.617 9/.6// 64.759 -7/ .807 97.954 62.019 82.247 51.09/ -96.599 -14.868 97.957
LV BUS T-25 0.690 60.90/ -74.46/ 96.195 68./ 16 -78.844 99.568 64.454 82.786 5/./18 -99.8/6 -14.825 100.891
LV BUS T-29 0.690 89.6/0 -66.248 59.1/0 64.14/ -69.845 94.611 87./ 66 81.682 77.19/ -92.024 -18.066 9/.249
LVBUST-/1 0.690 87.145 -6/ .4/5 58./5/ 62.208 -67.485 91.761 84.9/8 49.800 7/.947 -59.020 -1/.802 90.0/'5
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D o Real Imag. k ag. Real Imag. k ag. Real Imag. k ag. Real Imag. k ag.
LVBUS T-/2 0.690 89.145 -71.194 92.889 6/.919 -71.2117 97.207 61.68/ 81.2/8 50.16/ -96.290 -1/.614 97.247
LV BUST-// 0.690 89.870 -7/ .12 94.46/ 64./05 -74.767 95.619 6/ .457 81.601 51.512 -95.284 -1/.867 99.157
LV BUS T-/4 0.690 89.054 -72.1/9 9/.246 6/.907 -7/.9/2 97.724 62.471 81.179 50.785 -97.118 -1/.767 95.0/0
LV BUST-/ 6 0.690 87.595 -67.168 55.678 62.560 -70.250 94.290 85.16/ 80.180 76.799 -92.468 -1/./48 9/ .42/
LVBUST-/7 0.690 87./94 -68.25/ 56.924 62.4/1 -65.566 92.982 86.8// 49.71/ 78.252 -90.696 -1/.709 91.667
LVBUST-/9 0.690 86.951 -6/.859 58./54 62.079 -67.875 91.764 88.066 49./ 86 7/ .945 -59.118 -1/./22 90.106
LV BUS T-40 0.690 85.208 -72.792 9/.201 6/./20 -74.48/ 97.7/5 6/.045 80.481 50.745 -97.814 -12.479 95./10
LV BUS T-41 0.690 84.45/ -62.166 52.662 60.148 -66.897 59.7/6 8/.914 47.2/0 71.678 -57./28 -11.808 55.079
LV BUS T-42 0.690 84.968 -6/.968 54./16 60.601 -69./ 16 92.072 86./76 47.675 7/.5/4 -59.86/ -11.256 90.271
LV BUS T-4/ 0.690 84.812 -62.267 52.787 60.205 -67.995 90.52/ 84.904 47.256 72.489 -57.985 -11.259 55.650
LV BUS T-44 0.690 86.806 -71.806 91.1/7 62.022 -7/.890 96.240 61.94/ 45.992 75.976 -96.02/ -11.2/8 96.675
LV BUS T-48 0.690 87.046 -71.991 91.58/ 62.440 -7/.921 96.76/ 62./ 89 49.488 79.890 -96.866 -11.614 97.262
LV BUS T-46 0.690 87.788 -72.454 92.650 62.979 -74.249 97./62 62.75/ 80.064 50./00 -97.149 -12.142 97.908
LV BUS T-45 0.690 82.414 -85.500 75.769 85.427 -6/.960 56.6/0 80.955 48.4/7 65.298 -5/.587 -10.456 54.810
LV BUS T-49 0.690 8/.021 -60.791 50.668 85.985 -68.842 55.185 82.716 48.96/ 69.940 -58.762 -10.8/5 56.407
LV BUS T-80 0.690 82.4/4 -85.56/ 75.5/0 85.448 -64.011 56.679 81.04/ 48.484 65./45 -5/.915 -10.455 54.871
k VBUS T-01 /4.800 /474 -2.845 4./05 2.5/2 -1.944 /.4/8 2.206 /.009 /.71 /.99 -2.228 4.062
k V BUS T-02 /4.800 /.742 -2.975 4.75/ /.0// -2.268 /.756 2.875 /.242 4.142 -/.581 -2./10 4.801
k V BUS T-0/ /4.800 /.999 -/ .40/ 8.281 /.215 -2.891 4.1/2 2.946 /468 4.845 -4.290 -2.420 4.928
k V BUS T-04 /4.800 4.174 -/.892 8.807 /.62 -2.501 4./76 /.109 /.617 4.769 -4.818 -2.465 8.146
k V BUS T-08 /4.800 4./9/ -/.508 8.512 /.8/6 -/.068 4.650 /.29/ /.507 8.0/4 1.518 8.090 8.404
k V BUS T-06 /4.800 4.627 -/ .57 6.011 /711 -/ .1/8 4.585 /.21 4.009 8.206 1.774 8.//4 8.621
k V BUS T-07 /4.800 4.574 -4.40/ 6.865 /.570 -/.879 8.271 /.511 4.224 8.659 2.209 8.7/2 6.14/
k V BUS T-05 /4.800 8.101 -8.96/ 7.547 /.922 -4.067 8.681 8.16/ 4.422 6.795 -6.74/ -2.556 7018
k V BUS T-09 /4.800 /.080 -10.576 11.298 /.569 -6.068 7.194 9.428 2.649 9.791 -11.07/ -0.657 11.094
k VBUS T-10 /4.800 2.989 -11.427 11.504 /.572 -6.879 7.6/ 4 9.904 2.871 10.2/2 -11.854 -0.401 11.890
k VBUS T-1/ /4.800 4.2/2 -/.047 8.218 /.491 -2.879 4./41 2.6/7 /.666 4.816 1.18/ 4.754 4.921
k VBUS T-14 /4.800 4.808 -/ 47/ 8.655 /.654 -2.94/ 4.718 /.006 /.90/ 4.926 1.480 8.179 8./75
k VBUS T-18 /4.800 8.278 -4.987 7.2/9 4.18/ -4.222 8.922 4.291 4.872 6.270 2.855 6.404 6.907
k VBUS T-16 /4.800 4./29 -/.296 8.441 /.807 -2.701 4.427 2.58/ /.780 4.712 1./50 4.598 8.056
k VBUS T-17 /4.800 2.576 -12.890 12914 /.769 -7.765 5.6/4 10.914 2.800 11.196 -12.608 0.190 12.606
k V BUS T-20 /4.800 8.444 -6.065 5.182 4.181 -/.921 8.710 8.284 4.720 7.06/ -6.909 -/.256 7.681
k VBUS T-21 /4.800 8.044 -9.622 10.564 4.1/ -8.59/ 7.0/ 5./16 4./175 9.418 -10.102 -2./02 10./ 60
k VBUS T-22 /4.800 4.086 -11.428 12.12/ 4.098 -6.969 5.05/ 9.901 /.82/ 10.809 -11.648 -1.098 11.696
k VBUS T-2/ /4.800 2.627 -12.806 12.779 /.775 -7.16/ 5.095 10.541 2.254 11.079 -12.490 0.058 12.490
k VBUS T-24 /4.800 /.679 -1/.060 1/.865 /.662 -9.091 9.501 11./21 /.197 11.764 -12.981 0.247 12.98/
k V BUS T-28 /4.800 2.489 -14.467 14.674 2.560 -10./02 10.692 12.844 2.140 12.728 -1/.557 1.516 14.008
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D o Real Imag. k ag. Real Imag. k ag. Real Imag. k ag. Real Imag. k ag.
k VBUS T-26 /4.800 8.022 -5.081 9.459 /.986 -4./21 8.589 6.974 4./ 86 5222 -5.807 -2.925 5.996
k V BUS T-27 /4.800 4.262 -9.996 10.567 /.975 -8.2/5 6.877 5.661 /.700 9.415 -10.242 -2.010 10.4/7
k VBUS T-25 /4.800 2.645 -11.57/ 12.168 /.755 -6./01 7.82 10.291 2./01 10.846 -11.552 -0./06 11.556
k V BUS T-29 /4.800 8.820 -6.679 5.668 4.2/9 -4.272 6.015 8.75/ 4.756 7.807 -7.478 -/ .2/4 5.148
k VBUST-/1 /4.800 4.680 -8.159 6.967 /.1 60 =277 4./87 4.49/ 4.0/0 6.0/6 -8.770 -/ 112 6.888
k VBUST-/2 /4.800 /.547 -9.196 9.965 /.725 -4.499 8.54/ 7.967 1115 5.6/5 -9.428 -1.947 9.624
k VBUST-// /4.800 2.597 -10.418 10.510 /.696 -8.1// 6./28 9.028 2.816 9./69 -10.814 -0.984 10.887
k VBUST-/4 /4.800 /./84 -9.614 10.15/ /.668 -4.6// 8.905 5.//1 2911 5.528 -9.774 -1.804 9.559
k VBUST-/6 /4.800 4.810 -6.549 5.200 /.822 -/.197 4.59/ 8.9/1 /.911 7.108 -7.271 -2.5/6 7.504
k VBUS T-/7 /4.800 4.858 -8.945 7.810 /412 -/.026 4.861 8.181 /.978 6.806 -6.444 -/.000 7.105
k VBUST-/9 /4.800 4.877 -8.2/6 6.984 /.12 -2.744 4./01 4.8// /.967 6.024 -8.755 -/.065 6.881
k V BUS T-40 /4.800 2.680 -9.428 9.791 /.27 /710 4.9/5 5.159 2./07 5.807 -9./74 -1.266 9.489
k V BUS T-41 /4.800 /.525 -4.895 8.952 2.601 -2.096 /./40 4.007 /.24 8.207 -4.944 -2.679 8.62/
k V BUS T-42 /4.800 /.58 -8.197 6.485 2.654 -2.294 /.8/1 4.8/2 /.25 8.622 -8.496 -2.6/4 6.098
k VBUS T-4/ /4.800 /.5/0 -4.629 6.009 2.606 -2.107 /./81 4.0/5 /./28 8.2/1 -4.976 -2.677 8.680
k V BUS T-44 /4.800 2.6//1 -5.195 5.610 2.906 -2.968 4.182 7.125 2.292 7.457 -5.187 -1.490 5.292
k VBUS T-48 /4.800 2.618 -5.856 5.976 2.999 -/ .16/ 4./85 7.464 2277 7.50/ -5.8// -1.417 5.649
k V BUS T-46 /4.800 2.640 -9.056 9.462 /.14/ -/ 455 4.698 7.598 2.295 5.22/ -9.0// -1./18 9.1/1
k V BUS T-45 /4.800 /416 -/.6/1 4.958 2.290 -1.672 2.5/6 /.161 2.965 4./18 -/.957 -2.480 4.650
k V BUS T-49 /4.800 /.497 -4.1/5 8.415 2./54 -1.541 /.012 /.604 /.0/7 4.71/ -4.461 -2.477 8.102
k V BUS T-80 /4.800 /.419 -/ .646 4.999 2.29/ -1.677 2.541 /174 2.970 4./47 -4.001 -2.482 4.69/
POI 1/5.000 1.747 -5.198 5./50 1.862 -5.092 5.242 7.099 1.814 7.289 6.406 8.808 5.446

All fault currents are symmetrical (1X Cycle networ?) values in rms %4\.
*LL3 fault current is the larger of the two faulted line currents.
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Sequence Impedance Summary Report
Bus Positive Seq. Imp. (ohm) Negative Seq. Imp. (ohm) Zero Seq. Imp. (ohm) Fault Zf (ohm)

ID w Resistance ~ Reactance Impedance Resistance Reactance Impedance Resistance Reactance Impedance Resistance Reactance Impeda
S59FIA /4.800 0.16201 1.22402 1.2/470 0.16/01 1.22008 1.2/059 0.04980 2.25189 22521/ 0.00000 0.00000 0.000
59F2A /4.800 0.16201 1.22402 1.2/470 0.16/01 1.22008 1.2/059 0.04980 2.25189 22521/ 0.00000 0.00000 0.00r
S59F/ A /4.800 0.16201 1.22402 1.2/470 0.16/01 1.22008 1.2/059 0.04980 2.25189 22521/ 0.00000 0.00000 0.00r
59F4A /4.800 0.16201 1.22402 1.2/470 0.16/01 1.22008 1.2/059 0.04980 2.25189 22521/ 0.00000 0.00000 0.001
59T1A 1/5.000 1.95605 9./2868 9.8/ 479 1.95857 9./2017 9.829/9 1.8/ 754 9.94717 10.068/ 4 0.00000 0.00000 0.001
59T1B /4.800 0.16201 1.22402 1.2/470 0.16/01 1.22008 1.2/059 0.04980 2.25189 22521/ 0.00000 0.00000 0.000
HV BUSk PT 1/5.000 1.95605 9./2868 9.8/ 479 1.95857 9./2017 9.829/9 1.8/754 9.94717 10.068/ 4 0.00000 0.00000 0.000
JB-2MI /4.800 0.27275 1.42044 1.446/9 0.27/ 50 1.4167/ 1.44298 1.54150 /.062// /.87/82 0.00000 0.00000 0.00r
JB-4NI /4.800 1.528/1 2.47759 /.07762 1.79490 2.46040 /.0488/ 9.21412 6.04886 11.020/ 5 0.00000 0.00000 0.00r
LV BUS T-01 0.690 0.00/71 0.00/ 77 0.00829 0.00/ 71 0.00/ 77 0.00829 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-02 0.690 0.00/ 86 0.00/ 69 0.0081/ 0.00/ 86 0.00/ 69 0.0081/ 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-0/ 0.690 0.00/ 44 0.00/ 6/ 0.00800 0.00/ 44 0.00/ 6/ 0.00800 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-04 0.690 0.00/ 40 0.00/ 89 0.00494 0.00/ 40 0.00/ 89 0.00494 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-08 0.690 0.00//8 0.00/ 84 0.00457 0.00//8 0.00/ 84 0.00457 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-06 0.690 0.00//4 0.00/ 80 0.00454 0.00//4 0.00/ 49 0.00454 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-07 0.690 0.00/ 24 0.00/ 48 0.00474 0.00/ 28 0.00/ 48 0.00474 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-05 0.690 0.00/ 08 0.00//5 0.00488 0.00/ 08 0.00//5 0.00488 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-09 0.690 0.00266 0.00/ 28 0.00419 0.00266 0.00/ 24 0.00419 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-10 0.690 0.00264 0.00/ 22 0.00417 0.00264 0.00/22 0.00417 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-1/ 0.690 0.00/ 82 0.00/ 86 0.00801 0.00/ 82 0.00/ 86 0.00801 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-14 0.690 0.00/ 42 0.00/ 81 0.00490 0.00/ 42 0.00/ 81 0.00490 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LVBUST-18 0.690 0.00/ 17 0.00//9 0.00464 0.00/ 17 0.00//9 0.00464 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-16 0.690 0.00/ 46 0.00/ 88 0.00496 0.00/ 46 0.00/ 88 0.00496 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
LVBUS T-17 0.690 0.00262 0.00/ 17 0.00412 0.00262 0.00/17 0.00412 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-20 0.690 0.00/ 04 0.00//8 0.00482 0.00/ 08 0.00//8 0.00482 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-21 0.690 0.00279 0.00/ 24 0.00427 0.00279 0.00/ 24 0.00427 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-22 0.690 0.00269 0.00/ 20 0.00415 0.00269 0.00/ 20 0.00415 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00!
LV BUS T-2/ 0.690 0.00261 0.00/ 15 0.00412 0.00261 0.00/ 15 0.00411 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-24 0.690 0.00268 0.00/ 14 0.00411 0.00268 0.00/ 14 0.00411 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-28 0.690 0.00289 0.00/ 11 0.00408 0.00289 0.00/ 11 0.00408 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-26 0.690 0.00257 0.00//1 0.004/ 5 0.00257 0.00//1 0.004/ 5 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-27 0.690 0.00274 0.00/ 28 0.00428 0.00274 0.00/ 28 0.00428 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-25 0.690 0.00262 0.00/21 0.00414 0.00262 0.00/ 20 0.00414 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-29 0.690 0.00299 0.00//2 0.00447 0.00299 0.00//2 0.00447 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
LVBUST-/1 0.690 0.00/ 12 0.00/ 47 0.00467 0.00/ 12 0.00/ 47 0.00467 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LVBUST-/2 0.690 0.00278 0.00//1 0.004/ 0 0.00278 0.00//1 0.004/ 0 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LVBUST-// 0.690 0.00266 0.00/ 27 0.00422 0.00266 0.00/ 27 0.00422 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LVBUS T-/4 0.690 0.00271 0.00//1 0.00427 0.00271 0.00//0 0.00427 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LVBUST-/6 0.690 0.0029/ 0.00/ 40 0.00449 0.0029/ 0.00/ 40 0.00449 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
LVBUST-/7 0.690 0.00/ 0/ 0.00/ 44 0.00485 0.00/ 0/ 0.00/ 44 0.00485 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
LVBUST-/9 0.690 0.00/ 11 0.00/ 47 0.00467 0.00/ 11 0.00/ 47 0.00467 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-40 0.690 0.00267 0.00//4 0.00427 0.00267 0.00/// 0.00427 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-41 0.690 0.00/ 15 0.00/ 62 0.00452 0.00/ 17 0.00/ 62 0.00451 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-42 0.690 0.00/ 05 0.00/ 85 0.00472 0.00296 0.00/ 88 0.00462 0.00281 0.00264 0.00/ 64 0.00000 0.00000 0.00!
LV BUS T-4/ 0.690 0.00/ 17 0.00/ 62 0.00451 0.00/ 04 0.00/ 89 0.00471 0.00281 0.00264 0.00/ 64 0.00000 0.00000 0.000
LV BUS T-44 0.690 0.00271 0.00/ 4/ 0.004/7 0.00271 0.00/ 42 0.004/ 7 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-48 0.690 0.00269 0.00/ 40 0.004/ 4 0.00269 0.00//9 0.004// 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-46 0.690 0.00265 0.00//6 0.004/ 0 0.00265 0.00//6 0.00429 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00r

LV BUS T-45 0.690 0.00//7 0.00/ 75 0.00806 0.00//6 0.00/77 0.00808 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00
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Bus Positive Seq. Imp. (ohm) Negative Seq. Imp. (ohm) Zero Seq. Imp. (ohm) Fault Zf (ohm)

ID o Resistance  Reactance  Impedance Resistance  Reactance Impedance Resistance  Reactance Impedance Resistance Reactance Impeda
LV BUS T-49 0.690 0.00/28 0.00/ 72 0.00494 0.00/ 24 0.00/71 0.0049/ 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.00!
LV BUS T-80 0.690 0.00//6 0.00/ 77 0.00808 0.00//8 0.00/ 77 0.00804 0.00285 0.00264 0.00/ 70 0.00000 0.00000 0.000
k V BUS T-01 /4.800 1.7277/ 2.7/ 468 4.62/2/ /.72971 2.7/202 4.62/27 6.55850 4./5042 5.16102 0.00000 0.00000 0.00!
k V BUS T-02 /4.800 /.28585 2.89/60 4.16478 /.26084 2.89098 4.1646/ 6.12909 4.28911 7.46/ 6/ 0.00000 0.00000 0.00!
k VBUS T-0/ /4.800 2.55568 2.48528 /.79/08 2.59087 2.48888 /.79277 8.4569/ 4.18616 6.55//1 0.00000 0.00000 0.00!
k V BUS T-04 /4.800 2.74154 2./8904 /.61701 2.74/78 2./86/0 /.61667 8.00879 4.02814 6.42//7 0.00000 0.00000 0.00!
k VBUS T-08 /4.800 2.89074 2.24/ 64 /.42722 2.89262 2.24054 /.42651 4.46670 /.575/4 8.91849 0.00000 0.00000 0.000
k V BUS T-06 /4.800 2.88065 2.1184/ /1176 2.88281 2.11246 /./1/25 4.29441 /.710/7 8.67825 0.00000 0.00000 0.000
k V BUS T-07 /4.800 2.280/7 2.0/26/ /.0/248 2.28215 2.02964 /.0/179 /.51950 /.6/425 8.27246 0.00000 0.00000 0.00!
k V BUS T-05 /4.800 1.68007 1.9257/ 2.8/526 1.6816/ 1.9286/ 2.8/692 4.0/ 595 /78511 8.81698 0.00000 0.00000 0.00!
k V BUS T-09 /4.800 0.4762/ 1.69759 1.76/ 42 0.47727 1.694/9 1.760/ 2 /.81/70 /.61048 8.0/ 500 0.00000 0.00000 0.00!
k VBUS T-10 /4.800 0.42/0/ 1.6//89 1.65747 0.42406 1.6/ 00/ 1.65429 /.1229/ /.45268 4.67777 0.00000 0.00000 0.000
k VBUS T-1/ /4.800 /.09967 2.2/204 /.51965 /.10188 2.22911 /.51949 4.57220 /.71541 6.12902 0.00000 0.00000 0.000
k VBUS T-14 /4.800 2.77/ 46 2.1/505 /.80192 2.778/ 1 2.1/81/ /.80189 4.8/ 45 /.6/ 828 8.67167 0.00000 0.00000 0.00!
k VBUS T-18 /4.800 2.00815 1.55428 2.78187 2.00696 1.55120 2.78075 /.064/5 /42585 4.8954/ 0.00000 0.00000 0.00!
k VBUS T-16 /4.800 2.91260 2.21756 /.66059 2.91444 2.21491 /.66085 4.56556 /.50247 6.17778 0.00000 0.00000 0.00!
k VBUS T-17 /4.800 0./4/45 1.80/ 62 1.842/8 0./ 4481 1.49999 1.8/908 2./1110 /.22/07 /.97900 0.00000 0.00000 0.00!
k VBUS T-20 /4.800 1.6/ 164 1.51566 2.44//2 1.6/25/ 1.51811 2.44146 4./4/05 /.88/21 8.611/9 0.00000 0.00000 0.000
k VBUS T-21 /4.800 0.581/2 1.62/58 1.5//47 0.58248 1.62028 1.5/052 /.12556 /./ 8584 4.89016 0.00000 0.00000 0.000
k V BUS T-22 /4.800 0.84966 1.845/0 1.64295 0.88078 1.84465 1.6/99/ 2.644// /.25056 4.21/58 0.00000 0.00000 0.00!
k VBUS T-2/ /4.800 0./2042 1.828/5 1.88567 0./2146 1.82151 1.888/9 2.50021 /47951 4.46687 0.00000 0.00000 0.00!
k V BUS T-24 /4.800 0./9508 1.41/08 1.46504 0./9906 1.40922 1.46464 1.4511/ 2.5//02 /.1965/ 0.00000 0.00000 0.00!
k VBUS T-28 /4.800 0.22749 1.//520 1./8740 0.22580 1.//4/6 1./8/79 1.0/ 595 2.71261 2.90475 0.00000 0.00000 0.000
k VBUS T-26 /4.800 1.11059 1.75105 2.09912 1.11201 1.77768 2.09651 4.66446 /.96404 6.121/4 0.00000 0.00000 0.000
k VBUS T-27 /4.800 0.71596 1.65609 1.5/297 0.72008 1.65264 1.5/ 024 4.08851 /.56646 8.60/ 49 0.00000 0.00000 0.00!
k V BUS T-25 /4.800 0./ 8644 1.89505 1.6/7/8 0./ 8749 1.89460 1.6/415 /47149 /.77/10 8.12549 0.00000 0.00000 0.00!
k VBUS T-29 /4.800 1.46480 1.77196 2.2955/ 1.46868 1.765/9 2.29650 4.06/ 72 /.80542 8./ 6569 0.00000 0.00000 0.00!
k VBUST-/1 /4.800 1.90756 2.12917 2.58590 1.90906 2.12892 2.58727 6.76095 4.47662 5.10570 0.00000 0.00000 0.00!
k VBUST-/2 /4.800 0.77112 1.54/47 1.99528 0.77224 1.54017 1.99864 4.95120 4.19125 6.8099/ 0.00000 0.00000 0.000
k VBUST-// /4.800 0.49/77 1.77815 1.54285 0.49456 1.77158 1.5/ 966 4.8/ 159 4.11928 6.1242/ 0.00000 0.00000 0.000
k VBUS T-/ 4 /4.800 0.644/ 4 1.54694 1.98611 0.64847 1.54/ 68 1.98//5 4.95814 4.24267 6.84614 0.00000 0.00000 0.00!
k VBUST-/6 /4.800 1.//890 2.02589 2.42598 1.//712 2.028/7 2.4269/ 6.11764 4.4242/ 7.84979 0.00000 0.00000 0.00!
k VBUST-/7 /4.800 1.61925 2.10072 2.682/7 1.62081 2.09781 2.68085 6.86280 4.49888 7.98468 0.00000 0.00000 0.00!
k VBUST-/9 /4.800 1.55809 2.18661 2.564/ 6 1.556/0 2.18//5 2.56272 6.927/8 4.88408 529021 0.00000 0.00000 0.000
k V BUS T-40 /4.800 0.88062 1.98547 2.0/ 440 0.84914 1.94451 2.02058 6.5/ 122 8.2/878 5.60659 0.00000 0.00000 0.000
k V BUS T-41 /4.800 2.1/0/6 2.8855/ /./2985 2.10012 2.84119 /.29669 9.699// 6.12//8 11.47080 0.00000 0.00000 0.00!
k V BUS T-42 /4.800 1.5/120 2.45168 /.0541/ 1.50070 2.46418 /.08197 9.2/ 44/ 6.08109 11.040/9 0.00000 0.00000 0.00!
k VBUS T-4/ /4.800 2.11/20 2.8842/ /./1807 2.079/1 2.8/7/9 /.2508/ 9.67195 6.11596 11.4480/ 0.00000 0.00000 0.00!
k V BUS T-44 /4.800 0.707/8 2.20286 2./1//8 0.70/ 41 2.15407 2.29488 5.6647/ 8.59112 10.47774 0.00000 0.00000 0.00!
k VBUS T-48 /4.800 0.64662 2.12251 221910 0.64/ 72 2.10896 2.20218 5.14/76 8.72074 9.98227 0.00000 0.00000 0.000
k V BUS T-46 /4.800 0.857// 2.02185 2.10817 0.858/4 2.0067/ 2.090/ 8 7./ 4622 8.42604 9.1/254 0.00000 0.00000 0.000
k V BUS T-45 /4.800 2.7/791 2.90959 /.99848 2.70904 2.59142 /.9622/ 11.87/ 62 6.622/2 1/./14/1 0.00000 0.00000 0.00!
k V BUS T-49 /4.800 2./7299 2.505/ 1 /.67664 2./4/90 2.79002 /.64/91 10.95682 6.82519 12.77971 0.00000 0.00000 0.00!
k V BUS T-80 /4.800 2.72604 2.90684 /.95455 2.69716 2.55505 /.98167 11.88445 6.61928 1/./1617 0.00000 0.00000 0.00!
POIL 1/5.000 1.95266 9.29921 9.80522 1.95248 9.29/77 9.80256 1.8/107 9.55265 10.00085 0.00000 0.00000 0.000



ETAP

Project: NW OH WIND

Location: Paulding, OH 16.0.0C
Contract:

Engineer: Josh Venden

Study Case: SC
Filename: NW_OH

Page:
Date:

SN:
Revision:

Config.:

1

09-21-2017
WESTWOODP
Base

Future

Short-Circuit Summary Report

1M Cycle - / -Phase, L3, LL, & LL3 Fault Currents

Prefault Voltage G 100 = of the Bus Nominal Voltage

Bus 3-Phase Fault Line-to-Ground Fault Line-to-Line Fault *Line-to-Line-to-Ground
ID w Real Imag. k ag. Real Imag. k ag. Real Imag. k ag. Real Imag. k ag.
89F1A /5.400 2.082 -16.590 16.621 0.961 -12.767 12.805 15./01 1.814 15.516 15.074 6.994 14.718
89F2A /5.400 2.082 -16.590 16.621 0.961 -12.767 12.805 15./01 1.814 15.516 15.074 6.994 14.718
89F/ A /5.400 2.082 -16.590 16.621 0.961 -12.767 12.805 15./01 1.814 15.516 15.074 6.994 14.718
89FSA /5.400 2.082 -16.590 16.621 0.961 -12.767 12.805 15./01 1.814 15516 15.074 6.994 14.718
89T1A 1/8.000 2.1/0 -9.879 10.104 1.776 -9.215 9./8/ 8.447 1.854 8.745 7.810 6.146 9.954
89T1B /5.400 2.082 -16.590 16.621 0.961 -12.767 12.805 15./01 1.814 15516 15.074 6.994 14.718
HV BUSk PT 1/8.000 2.1/0 -9.879 10.104 1.776 -9.215 9./8/ 8.447 1.854 8.745 7.810 6.146 9.954
JB-2M /5.400 2.621 -1/.862 15.107 /471 -8.797 9.595 12.017 2.280 12.2/1 -1/.641 0.8/8 1/.677
JB-5M /5.400 /.892 -42/0 6.419 2.699 -2.299 /.454 5.460 /.78 4.674 -4.428 -2.682 6.155
LV BUS T-01 0.690 4/.018 -4/.6/2 74.515 48.8/4 -49.68/ 8/.807 56.552 54.919 64./10 1/.509 79.462 80.685
LV BUS T-02 0.690 45.0/1 -44.901 77.754 49.662 -61.4/7 84.711 58.507 56.797 67./29 -81.70/ -12.469 82.665
LV BUS T-0/ 0.690 45.968 -47.798 79.762 60.524 -6/.049 87.//6 40.059 57.609 69.077 -8/.48/ -12.915 85.475
LV BUS T-05 0.690 44.600 -48.448 80.759 60.9// -6/.661 88.12/ 40.708 58.147 69.9/1 -85./97 -1/.281 84.5/6
LV BUS T-04 0.690 46./ 55 -49./ 44 81.8/9 61.427 -65.287 88.984 41./98 58.801 70.874 -84.268 -1/.7/17 86./67
LV BUS T-06 0.690 47.119 -49.417 82.591 62.1/8 -65.510 89.597 41.4/8 59.57/ 71.550 -84.490 -15./75 86.789
LV BUS T-07 0.690 47.796 -61.26/ 85.22/ 62.676 -64.768 90.840 4/.040 40.060 72.950 -87.266 -15.449 88.572
LV BUS T-08 0.690 48.724 -64.044 87.650 6/.5/7 -68.664 9/.585 46.//5 40.866 74.900 -90.786 -15.427 91.951
LV BUS T-09 0.690 60.507 -7/ .46/ 94.187 65.92/ -75.916 99.1// 6/.704 42./24 82.5/9 -98.652 -15.260 99.667
LV BUS T-10 0.690 60.898 -75.008 94.852 64.295 -74.218 99.605 65.090 42.741 8/.007 -99.1/1 -15.610 100.202
LV BUS T-1/ 0.690 46.070 -46.405 79.602 61./04 -62.02/ 87.207 58.929 58.465 68.9/8 14.1/2 82.9/7 85./06
LV BUS T-15 0.690 46.8/7 -48.256 81./82 61.912 -6/.509 88.622 40.5/7 59.228 70.579 -85.521 -15.529 84.656
LV BUS T-14 0.690 48.862 -62.71/ 86.009 6/.410 -66.877 92.229 45./06 40.98/ 75.587 -88.769 -14.161 90.045
LV BUS T-16 0.690 46.288 -47.422 80.580 61.577 -62.8/ 6 87.908 59.810 58.74/ 69.699 14.962 8/./75 85.888
LV BUS T-17 0.690 61.921 -75.692 97.021 66.042 -74.669 100.55/ 65.682 4/.6/17 85.028 -99.9/5 -14./86 101.111
LV BUS T-20 0.690 49.579 -64.172 88.2/5 65.011 -68.752 9/.9/1 46.5/6 41.420 76.516 -91.042 -14.165 92./06
LV BUS T-21 0.690 61.055 -70.690 9/./99 64.291 -72.808 97.796 61.216 42.876 80.891 -96.224 -14./92 97.558
LV BUS T-22 0.690 61.610 -7/.026 94.45/ 64.772 -75.586 99./ 68 6/.2/9 4/./67 82.758 -98./99 -14.5/1 99.602
LV BUS T-2/ 0.690 61.7// -75.869 97.0/ 8 64.924 -74.80/ 100.560 65.8/4 4/ .575 85.052 -100.044 -14.186 101.201
LV BUS T-25 0.690 62.682 -75.276 97.190 66.482 -74./ 57 100.440 65./22 45.297 85.174 -99.710 -16.150 101.008
LV BUS T-24 0.690 6/.270 -74.704 98.66/ 67.057 -76./ 51 101.60/ 64.460 45.807 84.541 -101.084 -16./91 102.506
LV BUS T-26 0.690 49.861 -68.782 91.18/ 65./70 -71.5/6 96.149 49.465 41.841 78.970 -95./0/ -15.7/7 94.558
LV BUS T-27 0.690 60.444 -71.686 9/.850 65.965 -7/ .459 98.1/2 62.079 42.54/ 81.272 -97.008 -15.762 98.125
LV BUS T-28 0.690 61.14/ -75.458 96.521 64.598 -74.494 100.02/ 65.447 42.972 8/.408 -99.660 -15.7/1 100.75/
LV BUS T-29 0.690 49.849 -66.294 89./20 65./ 14 -69.481 95.742 47.509 41.859 77./47 -92.116 -14.246 9/./71
LVBUST-/1 0.690 4715/ -6/ .572 84.4/9 62./44 -67.581 91.880 45.965 59.669 75.082 -89.095 -1/.664 90.1/6
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Prefault Voltage G 100 = of the Bus Nominal Voltage

Bus 3-Phase Fault Line-to-Ground Fault Line-to-Line Fault *Line-to-Line-to-Ground
D o Real Imag. k ag. Real Imag. k ag. Real Imag. k ag. Real Imag. k ag.
LVBUS T-/2 0.690 49./75 -71.248 92.74/ 65.086 -7/.276 97./'57 61.708 41.5/0 80.//0 -96./92 -1/.801 97./74
LV BUST-// 0.690 49.805 -7/./ 87 95.669 65.580 -75.812 98.764 6/ .442 41.802 81.990 -98./67 -1/.749 99./24
LVBUST-/5 0.690 49./11 -72.206 9/.55/ 65.074 -7/ .972 97.864 62.429 41./74 80.928 -97.220 -1/.444 98.161
LV BUST-/ 6 0.690 48.104 -67.209 88.855 6/.017 -70./07 95.516 48.201 40.//0 76.954 -92.458 -1/.419 9/ .4/0
LVBUST-/7 0.690 47.495 -64./20 87.085 62.485 -68.890 9/.07/ 46.464 59.886 74.520 -90.77/ -1/.576 91.767
LVBUST-/9 0.690 47.176 -6/ .62/ 84.4/9 62.229 -67.600 91.882 44.094 59.425 75.082 -89.189 -1/.585 90.20/
LV BUS T-50 0.690 48.519 -72.865 9/./91 6/.578 -75.597 97.87/ 6/.110 40.6/ 4 80.912 -97.622 -12.645 98.5/9
LV BUS T-51 0.690 45.651 -62.167 82.767 60.268 -66.495 89.816 4/ 914 57./ 66 71.766 -87./6/ -11.65/ 88.1/6
LV BUS T-52 0.690 44.1/0 -6/.971 85.559 60.729 -69./ 16 92.146 46./81 57.820 7/.9/0 -89.607 -11.5/0 90.///
LV BUS T-5/ 0.690 45.671 -62.269 82.86/ 60.//2 -67.996 90.90/ 45.904 57.52/ 72.440 -87.998 -11.528 88.7/7
LV BUS T-55 0.690 46.699 -71.468 91./06 62.167 -7/.627 96./ 62 61.996 59.148 79.120 -96.118 -11./95 96.791
LV BUS T-54 0.690 47.254 -72.046 92.028 62.488 -7/.960 96.889 62.516 59.627 79.750 -96.664 -11.777 97./ 80
LV BUS T-56 0.690 47.962 -72.44/ 92.865 6/.1// -75.291 97.59/ 62.85/ 40.25/ 80.548 -97.24/ -12./1/ 98.0/0
LV BUS T-58 0.690 42.445 -48.79/ 78.848 48.4/9 -6/.942 86.699 40.981 54.447 68./71 -8/.886 -10.610 85.445
LV BUS T-59 0.690 4/.169 -60.788 80.760 49.075 -64.4/ 6 88.2/1 42.715 56.090 70.022 -84.794 -10.668 86.546
LV BUS T-40 0.690 42.475 -48.846 78.919 48.447 -65.002 86.758 41.0/6 54.474 68.525 -8/.957 -10.61/ 85.614
k VBUS T-01 /5.400 /.400 -2.4/8 5.2/ 2.852 -1.9/9 /.551 2.197 /.0/1 /.755 -/./92 -2.259 5.069
k V BUS T-02 /5.400 /.774 -2.968 5.802 /.057 -2.260 /.795 2.470 /.270 5.149 -/.854 -2./49 5.411
k V BUS T-0/ /5.400 5.050 -/.194 4.271 /.2/4 -2.486 5.152 2.9/8 /.400 5.470 -5.284 -2.546 5.9/9
k V BUS T-05 /5.400 5.220 -/ .48/ 4.4/6 /.82 -2.797 5./88 /.101 /.646 5.795 -5.411 -2.408 4.161
k V BUS T-04 /5.400 5.554 -/.796 4.854 /.449 -/.061 5.695 /.286 /.841 4.062 1.80/ 4.1/5 4.551
k V BUS T-06 /5.400 5.68/ -/ .827 6.058 /.76 -1/ 5.874 rav 5.048 42/8 1.761 4./82 4.66/
k V BUS T-07 /5.400 5.95/ -5./97 6.616 /.900 -/ 478 4.29/ /.806 5.28/ 4.7/0 2.198 4.791 6.195
k VBUS T-08 /5.400 4.196 -4.988 7.928 /.946 -5.072 4.678 4.185 5.405 6.867 -6.770 -2.968 792
k V BUS T-09 /5.400 /.107 -11.085 11411 /.915 -6.105 7.241 9.606 2.698 9.978 -11.261 -0.7/2 11.284
k VBUS T-10 /5.400 /.010 -11.661 12.05/ /.919 -6.627 7.699 10.106 2.614 10.5/9 -11.795 -0.550 11.802
k VBUS T-1/ /5.400 5.27/ 1.0/ 4.250 /411 -2.47/ 5.4/ 2.624 /.701 5.4/8 1.1/7 5.818 5.941
k VBUS T-15 /5.400 5.444 -/.560 4.720 /.708 -2.9/8 5.7/1 2.995 /.956 5.945 1.5/5 4.221 4.515
k VBUS T-14 /5.400 4./60 -5.944 7.299 5.191 -5.225 4.940 5.289 5.654 6./22 2.478 6.578 6.972
k VBUS T-16 /5.400 5./75 -/.285 4.570 /.428 -2.694 5.550 2.852 /.790 5.7/17 1./66 5.9// 4.118
k VBUS T-17 /5.400 2.920 -12.879 1/.206 /.820 -7.850 8.721 11.165 24/8 11.558 -12.864 0.161 12.866
k V BUS T-20 /5.400 4.441 -6.108 8.245 5.188 -/.928 4.752 4.288 5.81/ 7.140 -6.940 -/./78 7.727
k VBUS T-21 /5.400 4.177 -9.779 11.064 5./66 -4.927 7./62 8.571 5.59/ 9.489 -10.256 -2.51/ 10.426
k VBUS T-22 /5.400 5.147 -11.662 12./81 5.159 -7.025 8.148 10.106 /.610 10.7/2 -11.849 -1.176 11.917
k VBUS T-2/ /5.400 2.662 -12.786 1/.060 /.826 -7.222 8.17/ 11.08/ 2/15 11./22 -12.750 0.061 12.750
k VBUS T-25 /5.400 /.748 -1/./90 1/.907 /.714 -9.198 9.920 11.606 /.266 12.047 -1/.257 0.194 1/.259
k VBUS T-24 /5.400 2.566 -15.864 14.068 2.892 -10.551 10.8/5 12.888 2.156 1/.066 -15.250 1.8/2 15./47
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Bus 3-Phase Fault Line-to-Ground Fault Line-to-Line Fault *Line-to-Line-to-Ground
D o Real Imag. k ag. Real Imag. k ag. Real Imag. k ag. Real Imag. k ag.
k VBUS T-26 /5.400 4.1/6 -8.158 9.6/2 /.99/ -5./15 4.89/ 7.047 5.545 8./56 -8.496 -/.024 9.11/
k V BUS T-27 /5.400 5./64 -10.164 11.062 5.020 -4.26/ 6.622 8.807 /.788 9.487 -10./95 -2.097 10.60/
k V BUS T-28 /5.400 2.688 -12.119 12.515 /.8/2 -6./55 7.512 10.405 2.//4 10.761 -12.102 -0.//6 12.106
k V BUS T-29 /5.400 4.6/7 -6.7/4 8.78/ 5.280 -5.28/ 6.044 4.8/2 5.888 7.609 -7.4/0 -/.115 8.2/4
k VBUST-/1 /5.400 5.72/ -4.21/ 7.0/5 /./ 80 -2.775 5.7 5.415 5.09/ 6.095 -4.795 -/ 174 6.607
k VBUST-/2 /5.400 /.9/0 -9./12 10.126 /.762 -5.414 4.877 8.084 /.511 8.774 -9.458 -2.019 9.749
k VBUST-// /5.400 2.941 -10.497 11.000 1711 -4.147 6./ 66 9.182 2.462 9.4// -10.676 -0.998 10.72/
k VBUST-/5 /5.400 /.525 -9.766 10./59 /.699 -5.641 4.952 8.561 2972 8.968 -9.910 -1.46/ 10.0/2
k VBUST-/6 /5.400 5.497 -6.910 8./00 /.457 -/.501 5915 4.985 /.986 7.190 -7./28 -2.911 7.884
k VBUS T-/7 /5.400 5.664 -4.987 7.490 /.5/5 -/.028 5.479 4.184 5.055 6.474 -6.581 -/.070 7.171
k VBUST-/9 /5.400 5.659 -4.262 7.021 1012 -2.755 5./17 5.446 5.029 6.082 -4.81/ -/.1/0 6.60/
k V BUS T-50 /5.400 2.692 -9.466 9.9/7 /.260 -/.719 5.961 8./10 2./55 8.6/5 -9.598 -1./02 9.487
k VBUS T-51 /5.400 /.874 -5.608 6.020 2.611 -2.095 /.57 5.016 /.64 4.2/9 -5.945 -2.720 4.641
k V BUS T-52 /5.400 /.888 -4.214 6.404 2.694 -2.292 /.4/8 5.458 /.75 4.66/ -4.415 -2.681 6.1/1
k VBUS T-5/ /5.400 /878 -5.650 6.057 2.616 -2.104 /./48 5.057 /.1 66 4.265 -5.986 -2.719 4.679
k V BUS T-55 /5.400 2.67/ -8.296 8.716 2.92/ -2.969 5.166 7.212 2./28 7.479 -8.25/ -1.426 8./8/
k VBUS T-54 /5.400 2.646 -8.697 9.09/ /.017 -/.168 5./175 7.449 2/1/ 7.904 -8.6/0 -1.542 8.741
k V BUS T-56 /5.400 2.682 -9.21/ 9.496 /.165 -/.596 5.714 8.006 2./14 8.//9 -9.156 -1./71 9.258
k V BUS T-58 /5.400 /.559 -/.6/2 4.009 2.297 -1.670 2.850 /.162 2.996 5./46 -/.989 -2.579 5.697
k V BUS T-59 /5.400 /.44 -5.155 4.557 2./92 -1.8/9 /.017 /.609 /.070 5.7/8 -5.567 -2.410 4.125
k V BUS T-40 /5.400 /.542 -/.658 4.022 2./00 -1.674 2.854 /174 2.999 5./67 -5.005 -2.581 5.710
POI 1/8.000 2.150 -9.915 10.152 1.788 -9.248 9.529 8.487 1.845 8.784 7.8/4 6.190 9.984

All fault currents are symmetrical (1X Cycle networ?) values in rms %4\.
*LL3 fault current is the larger of the two faulted line currents.



ETAP

Project: NW OH WIND Page: 5
Location: Paulding, OH 160.0¢ Date: 09-21-2017
Contract: SN: WESTWOODP
Engineer: Josh Venden Study Case: SC Revision:  Base
Filename: NW_OH Config.: Future
Sequence Impedance Summary Report
Bus Positive Seq. Imp. (ohm) Negative Seq. Imp. (ohm) Zero Seq. Imp. (ohm) Fault Zf (ohm)

ID w Resistance ~ Reactance Impedance Resistance Reactance Impedance Resistance Reactance Impedance Resistance Reactance Impeda
89FIA /5.400 0.14014 1.18895 1.198/9 0.1411/ 1.18422 1.19581 0.05918 2.27981 2.280/5 0.00000 0.00000 0.000
89F2A /5.400 0.14014 1.18895 1.198/9 0.1411/ 1.18422 1.19581 0.05918 2.27981 2.280/5 0.00000 0.00000 0.00r
89F/ A /5.400 0.14014 1.18895 1.198/9 0.1411/ 1.18422 1.19581 0.05918 2.27981 2.280/5 0.00000 0.00000 0.00r
89F5A /5.400 0.14014 1.18895 1.198/9 0.1411/ 1.18422 1.19581 0.05918 2.27981 2.280/5 0.00000 0.00000 0.001
89T1A 1/8.000 1.6614/ 7.70721 7.88527 1.661/6 7.70/ 57 7.88048 1.59876 9.60199 9.71826 0.00000 0.00000 0.001
89T1B /5.400 0.14014 1.18895 1.198/9 0.1411/ 1.18422 1.19581 0.05918 2.27981 2.280/5 0.00000 0.00000 0.000
HV BUSk PT 1/ 8.000 1.6614/ 7.70721 7.88527 1.661/6 7.70/ 57 7.88048 1.59876 9.60199 9.71826 0.00000 0.00000 0.000
JB-2MI /5.400 0.262/6 1./87// 1.51192 0.26//6 1./8/84 1.50869 1.85158 /.06045 / 4718/ 0.00000 0.00000 0.00r
JB-5NI /5.400 1.825/0 2.54107 /.04456 1.79514 2.5/51/ /.02/90 9.21/ 80 6.05/77 11.0191/ 0.00000 0.00000 0.00r
LV BUS T-01 0.690 0.00/71 0.00/ 76 0.00428 0.00/ 71 0.00/ 76 0.00428 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-02 0.690 0.00/ 46 0.00/ 68 0.00412 0.00/ 46 0.00/ 68 0.00412 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-0/ 0.690 0.00/ 55 0.00/ 62 0.00599 0.00/ 55 0.00/ 62 0.00599 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-05 0.690 0.00/ 50 0.00/ 48 0.0059/ 0.00/ 50 0.00/ 48 0.0059/ 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-04 0.690 0.00//4 0.00/ 4/ 0.00587 0.00//4 0.00/ 4/ 0.00587 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-06 0.690 0.00//5 0.00/ 58 0.0058/ 0.00//5 0.00/ 58 0.0058/ 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-07 0.690 0.00/ 24 0.00/ 55 0.0057/ 0.00/ 24 0.00/ 55 0.0057/ 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-08 0.690 0.00/ 04 0.00//7 0.00544 0.00/ 04 0.00//7 0.00544 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-09 0.690 0.00266 0.00/2/ 0.00519 0.00266 0.00/ 2/ 0.00518 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-10 0.690 0.00265 0.00/ 21 0.00516 0.00265 0.00/21 0.00516 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-1/ 0.690 0.00/ 4/ 0.00/ 44 0.00400 0.00/ 4/ 0.00/ 44 0.00400 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-15 0.690 0.00/ 52 0.00/ 40 0.00590 0.00/ 52 0.00/ 40 0.00590 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-14 0.690 0.00/ 17 0.00//8 0.0056/ 0.00/ 17 0.00//8 0.0056/ 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-16 0.690 0.00/ 56 0.00/ 45 0.00594 0.00/ 56 0.00/ 45 0.00594 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
LVBUS T-17 0.690 0.00262 0.00/ 16 0.00511 0.00262 0.00/ 16 0.00511 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-20 0.690 0.00/ 05 0.00/// 0.00541 0.00/ 05 0.00/// 0.00541 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-21 0.690 0.00279 0.00/2/ 0.00527 0.00279 0.00/2/ 0.00526 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-22 0.690 0.00269 0.00/ 19 0.00517 0.00269 0.00/ 19 0.00517 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00!
LV BUS T-2/ 0.690 0.00261 0.00/ 17 0.00511 0.00261 0.00/ 17 0.00510 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-25 0.690 0.00265 0.00/ 1/ 0.00510 0.00265 0.00/ 1/ 0.00510 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
LV BUS T-24 0.690 0.00249 0.00/ 10 0.00505 0.00249 0.00/ 10 0.00505 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-26 0.690 0.00287 0.00//0 0.005/7 0.00287 0.00/ 29 0.005/7 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-27 0.690 0.00275 0.00/ 25 0.00524 0.00275 0.00/ 25 0.00525 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-28 0.690 0.00262 0.00/ 19 0.0051/ 0.00262 0.00/ 19 0.0051/ 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-29 0.690 0.00299 0.00//1 0.00556 0.00299 0.00//1 0.00556 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
LVBUST-/1 0.690 0.00/ 12 0.00/ 56 0.00566 0.00/ 12 0.00/ 54 0.00566 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LVBUST-/2 0.690 0.00274 0.00//0 0.00529 0.00274 0.00//0 0.00529 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LVBUST-// 0.690 0.00266 0.00/ 26 0.00521 0.00266 0.00/ 26 0.00521 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LVBUST-/5 0.690 0.00271 0.00/ 29 0.00526 0.00271 0.00/ 29 0.00526 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LVBUST-/6 0.690 0.0029/ 0.00//9 0.00558 0.0029/ 0.00//9 0.00558 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
LVBUST-/7 0.690 0.00/ 0/ 0.00/ 5/ 0.00547 0.00/ 0/ 0.00/ 5/ 0.00547 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
LVBUST-/9 0.690 0.00/ 11 0.00/ 56 0.00566 0.00/ 11 0.00/ 56 0.00566 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-50 0.690 0.00267 0.00/// 0.00527 0.00267 0.00//2 0.00526 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-51 0.690 0.00/ 18 0.00/ 62 0.00581 0.00/ 17 0.00/ 61 0.00580 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-52 0.690 0.00/ 08 0.00/ 47 0.00572 0.00296 0.00/ 45 0.00562 0.00241 0.00265 0.00/ 65 0.00000 0.00000 0.00!
LV BUS T-5/ 0.690 0.00/ 17 0.00/ 61 0.00581 0.00/ 05 0.00/ 48 0.00570 0.00241 0.00265 0.00/ 65 0.00000 0.00000 0.000
LV BUS T-55 0.690 0.00271 0.00/ 52 0.005/ 6 0.00271 0.00/ 51 0.005/ 6 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r
LV BUS T-54 0.690 0.00269 0.00//9 0.005// 0.00269 0.00//8 0.005/2 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.001
LV BUS T-56 0.690 0.00268 0.00//4 0.00529 0.00268 0.00//4 0.00529 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00r

LV BUS T-58 0.690 0.00//7 0.00/ 77 0.00404 0.00//6 0.00/ 76 0.00405 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00
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Bus Positive Seq. Imp. (ohm) Negative Seq. Imp. (ohm) Zero Seq. Imp. (ohm) Fault Zf (ohm)

ID o Resistance  Reactance  Impedance Resistance  Reactance Impedance Resistance  Reactance Impedance Resistance Reactance Impeda
LV BUS T-59 0.690 0.00/24 0.00/ 71 0.0059/ 0.00/25 0.00/71 0.00592 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.00!
LV BUS T-40 0.690 0.00//6 0.00/ 76 0.00404 0.00//4 0.00/ 76 0.00405 0.00248 0.00265 0.00/ 70 0.00000 0.00000 0.000
k V BUS T-01 /5.400 /.72990 2.70401 5.60742 /.7/179 2.70246 5.60762 6.88457 5./7865 8.14979 0.00000 0.00000 0.00!
k V BUS T-02 /5.400 /.26056 2.46/ 85 5.15776 /.262/5 2.461/6 5.15770 6.12877 5.247/2 7.562/5 0.00000 0.00000 0.00!
k VBUS T-0/ /5.400 2.89002 2.52829 /.77576 2.89186 2.52477 /.77544 4.58661 5.145/7 6.88198 0.00000 0.00000 0.00!
k V BUS T-05 /5.400 2.75289 2./2888 /.49822 2.75572 2./26/2 /.49794 4.00456 5.02//4 6.52200 0.00000 0.00000 0.00!
k V BUS T-04 /5.400 2491/0 221/18 /.50778 2.49/10 2.21046 /.50754 5.566/ 8 /.87644 4.91507 0.00000 0.00000 0.000
k V BUS T-06 /5.400 2.44005 2.08/90 /.29/2/ 2.44180 2.08112 /.2928/ 5.29508 /.70849 4.67/87 0.00000 0.00000 0.000
k V BUS T-07 /5.400 2.2594/ 2.00105 /.01075 2.24127 1.99824 /.01018 /.81957 /.6/240 4.27100 0.00000 0.00000 0.00!
k V BUS T-08 /5.400 1.65675 1.89745 2.41254 1.65824 1.89565 2.41124 5.0/ 864 /.746/2 4.41459 0.00000 0.00000 0.00!
k V BUS T-09 /5.400 0.56696 1.66612 1.7/0/2 0.56798 1.6628/ 1.7275/ /.41//8 /.60867 4.0/ 640 0.00000 0.00000 0.00!
k VBUS T-10 /5.400 0.51/52 1.60154 1.64/96 0.5155/ 1.49811 1.64097 /.12260 /.58086 5.67622 0.00000 0.00000 0.000
k VBUS T-1/ /5.400 /.09948 2.20047 /.801/0 /.101/8 2.1978/ /.80118 5.87188 /.71662 6.12768 0.00000 0.00000 0.000
k VBUS T-15 /5.400 2.77/15 2.10645 /.58241 2.7759/ 2.10/78 /.58226 5./4/16 /.6//56 4.67028 0.00000 0.00000 0.00!
k VBUS T-14 /5.400 2.00/77 1.842/6 2.72880 2.00458 1.85941 2.72812 /.06504 /.52679 5.49688 0.00000 0.00000 0.00!
k VBUS T-16 /5.400 2.91220 2.18651 /.65161 2.91/97 2.18/ 66 /.651/7 5.86845 /.80068 6.17650 0.00000 0.00000 0.00!
k VBUS T-17 /5.400 0.//14/ 1.57098 1.408/ 1 0.//545 1.56747 1.40422 2./1297 /.22128 1.977/7 0.00000 0.00000 0.00!
k VBUS T-20 /5.400 1.62/22 1.78485 2.51//1 1.625/8 1.78240 2.51162 5./5276 /.44152 4.61000 0.00000 0.00000 0.000
k VBUS T-21 /5.400 0.852/1 1.49098 1.80020 0.85/52 1.48761 1.79775 /.12845 /./4676 5.4886/ 0.00000 0.00000 0.000
k V BUS T-22 /5.400 0.45019 1.41452 1.60882 0.45126 1.41202 1.60498 2.65501 /.27908 5.21226 0.00000 0.00000 0.00!
k VBUS T-2/ /5.400 0./1088 1.59/16 1.42418 0./1190 1.58981 1.42211 2.79988 /.5780/ 5.56598 0.00000 0.00000 0.00!
k V BUS T-25 /5.400 0./ 870/ 1./7899 1.5/227 0./ 880/ 1./7450 1.52909 1.58081 2.8/12/ /.19410 0.00000 0.00000 0.00!
k VBUS T-24 /5.400 0.216/5 1./0511 1./219/ 0.217// 1./0041 1./1845 1.0/ 866 2.7108/ 2.90/ 00 0.00000 0.00000 0.000
k VBUS T-26 /5.400 1.10264 1.7594/ 2.06802 1.10/ 74 1.756/ 1 2.06488 5.6651/ /.96224 6.1199/ 0.00000 0.00000 0.000
k VBUS T-27 /5.400 0.71055 1.64542 1.80060 0.71142 1.64129 1.79806 5.04458 /.86567 4.60202 0.00000 0.00000 0.00!
k VBUS T-28 /5.400 0./57/9 1.46658 1.60545 0./ 5852 1.46/22 1.60148 /.57/16 /77171 4.12696 0.00000 0.00000 0.00!
k VBUS T-29 /5.400 1.54471 1.7/911 2.26794 1.5468/ 1.7/ 476 2.26610 5.06//9 /.40665 4./6728 0.00000 0.00000 0.00!
k VBUST-/1 /5.400 1.90102 2.09847 2.8/ 148 1.90218 2.09442 2.8/010 6.76066 5.5758/ 8.10755 0.00000 0.00000 0.00!
k VBUST-/2 /5.400 0.76/ 59 1.81280 1.96702 0.76549 1.80970 1.96548 5.98087 5.18959 6.4084/ 0.00000 0.00000 0.000
k VBUST-// /5.400 0.58475 1.75558 1.81085 0.58681 1.751/4 1.80812 5.4/ 147 5.11756 6.12279 0.00000 0.00000 0.000
k VBUST-/5 /5.400 0.6/ 680 1.816/7 1.92577 0.6/ 790 1.81/28 1.92222 5.98582 5.25088 6.4557/ 0.00000 0.00000 0.00!
k VBUST-/6 /5.400 1./29/4 1.99812 2./999/ 1./7045 1.99410 2./9807 6.117/2 5.52254 7.45859 0.00000 0.00000 0.00!
k VBUST-/7 /5.400 1.61292 2.07027 2.62552 1.61512 2.06727 2.62278 6.46218 5.59/77 7.94/17 0.00000 0.00000 0.00!
k VBUST-/9 /5.400 1.87851 2.1261/ 2.8/704 1.87948 2.12/ 10 2.8/ 444 6.9270/ 5.44226 8.28896 0.00000 0.00000 0.000
k VBUS T-50 /5.400 0.45/00 1.92940 2.00554 0.45146 1.91625 1.991/0 6.8/ 089 4.2/196 8.60444 0.00000 0.00000 0.000
k V BUS T-51 /5.400 2.12942 2.4/207 /./0841 2.09944 2.41596 /.27614 9.69901 6.12146 11.56927 0.00000 0.00000 0.00!
k V BUS T-52 /5.400 1.8/020 2.54585 /.06200 1.79997 2.5/788 /.0/0/7 9.2/ 510 6.059/0 11.0/915 0.00000 0.00000 0.00!
k VBUS T-5/ /5.400 2.112/4 2.42754 /.29/95 2.07874 241118 /.24995 9.67164 6.11717 11.55/ 80 0.00000 0.00000 0.00!
k VBUS T-55 /5.400 0.70098 2.17415 2.284/0 0.69709 2.14711 2.26694 8.66551 4.889/5 10.57656 0.00000 0.00000 0.00!
k VBUS T-54 /5.400 0.6/ 984 2.09596 2.19040 0.6/ 701 2.07846 2.17/98 8.15/55 4.71896 9.94098 0.00000 0.00000 0.000
k VBUS T-56 /5.400 0.48008 1.99/09 2.07479 0.4781/ 1.97865 2.061/8 7./ 5489 4.52526 9.1/ 142 0.00000 0.00000 0.000
k VBUS T-58 /5.400 2.7/ 820 2.88/75 /.97664 2.70946 2.86482 /.95/95 11.47/10 6.6204/ 1/./1715 0.00000 0.00000 0.00!
k VBUS T-59 /5.400 2./7/07 2.78210 /.64671 2./5522 2.765/ 4 /.62540 10.98619 6.42651 12.77841 0.00000 0.00000 0.00!
k V BUS T-40 /5.400 2.726/2 2.880/9 /.96605 2.69768 2.86257 191115 11.44514 6.61756 1/./ 1400 0.00000 0.00000 0.00!
POIL 1/8.000 1.64768 7.6790/ 7.84491 1.64741 7.674/2 7.84224 1.59129 9.4/4/5 9.64124 0.00000 0.00000 0.000
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APPENDIX B: ETAP SINGLE LINE DIAGRAM
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APPENDIX C: ETAP MODEL INPUTS

Power Grid Editor - Haviland L&

[info.__| Rating | Short Circut | Time Doman | Hamonic | Relabilty | Energy Price | Remarks | Comment
| 138KV Swing

SC Rating SC Impedance (100 MVAb)
Wik MR ke ror 23271 Soi8e
3IPhase 17237 43 1M ; :
Neg. 129271 565562
1Phase 16128 5376 5068  6.747 S
IR Vi ¥ Zero 1.358513  6.B6T7B

Power Grid Editor - Future System (2022)

info. | Rating | Short Circuit | Time Domain | Hamonic | Reliabiity | Eneray Price | Remarks | Comment
| 138KV Swing

Grounding

SC Rating SC Impedance {100 MVAD)
Mfsc | mvAsc %R kAsc %R %X
———= Pos,  1.03881 45448
3Phase 2145 4375 8974
R Meg. 103881 45448
1-Phase 1875 625 5.068 7.844 - o
stV Vin Zem 12927 £.55141

Figure 1: Utility Equivalent Data




Westwood

Ifo | Rating | Impedance | Tap | Grounding | Protection | Hamonic
I 702 702 0.2 MVA 138 345 13.8kV
|mpedance Z Variation
Positive Zero
%z R %z ¥R MV Base @-5%Tap
PS | 10.103 404 9.503 396 702 0=
PT 16204 3638 14,561 3269 702
@+5h% Tap
ST | 4192 122 3765 1055 702 o =
Mo Load Losses {Unbalanced Load Flow only) Z Tolerance
Posttive 0 0 0 0 #1n |&
Zem 0 0 0 0
[] Buried Delta Winding | . Zen Seq. Impedance |
(<] e <[ @[ [ox]] [cree]

Figure 2: Main Power Transformer Impedance
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|1mlﬁangllmedmlrap|.anmmglﬁaraglm.|ﬂm
| | 275MVA ANSI Liquid-Fil Other 65C 45 069kY
|
Impedance £ Base
R AR RR O W M
Fostive 575 5.03 0111 5715 0633 -
S [275
Zem 5.7 9.03 0.111 5715 0633 Gther 65

| Typical Z&XR | | Typical X/R |

Z Variation

@| 5 |uTap 575

@ 5 |%Ta 57
Mo Load Test Data (Used for Unbalanced Load Flow only)

% FLA W
Positive (1] 0

Zero

[7] Buried Delta Winding [ Zern Seq. Impedance

[€][ssuTar >

Figure 3: Step-Up Transformer Impedance Data
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| — i —— =
Wind Turbine Generator - WTG T-01 =)
Info | Rating | Imp/Mode! | Turbine | Wind [ Conrols [ Pitch Control | Inertia | Time Domain | Reliability | Rl ¢ [+
|| [Genenc 063kV 25MW Voltage Control
Locked Rotor ANSl Short-Circut £ Parameters
bl
LRC 600 % FSGdME 20 120 X 2 X 2
PF 1115 % @¥c 20  154qy XA 45083 T 02
Grounding
Conrmection |i%H  Type

Model
Model Type
(wWT3G - |
Y T T2 ! Lvplsw
0.2 1] 0 1] 0
Lvpl1 Lwpl2 ZEON hirgpt mowr
111 1] 05 09 0

1 Mone @ Cument Injection

<1 (wrs 701

Figure 4: Turbine Impedance/Short Circuit Data

NW_OH 1C AL XLPE 35kV 100% Non-Mag. 60Hz Ohms/1000ft RHO 200°C.cm/W
| Ampacty | Impedance | Physical | Cable Puling
Phase Ground/Neutral R X I ¥ Reo Yo Le Yo Rdc

Ayvail, Code Size # Size 9°C 80 Hz E0 Hz B0 Hz € &0 Hz 60 Hz B0 Hz 25
1 | Yes 10-23CN 1 18 e 0.24087 0.05182 0.00014 1.77E05 0.35886 0.05482 0.00015 177E05 | 0.18536
2 | Yes 4i0-12CN 40 17 14 011303 0.04679 0.00012 22E05 0.28416 007373 0.0002 22E05 0.08673
3 | Yes B00- 1/3CN 500 16 12 04539 0.04115 0.00011 3.05E-05 0.16756 0.04488 0:00012 J.05E-05 0.0361
4 | Yes 750- 16 CN 750 19 14 00243 0.03865 0.0001 3.56E-05 0.18578 0.05514 0.00016 3 56E-05 0.0248
5 | Yes 1000- 16 CN 1000 25 14 0.02568 0.03703 0.0001 3.98E-05 0.20941 007373 0.0002 35BE-D5 | QU184
6 | Yes 1250- 16 CN 1250 20 12 0.02048 0.03537 SE-05 4.36E-05 0.23977 0.08952 0.00026 436E-05 | 0.01422

Figure 5: Cable Impedance Data
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INTRODUCTION

NW OH Wind Project is a 100 MW wind generation installation in Paulding, OH consisting 42 of GE 2.5 MW wind
turbines. The turbines are grouped into four medium voltage (MV) feeders with 10 turbines on Feeders 1 and 4 and
11 turbines on Feeders 2 and 3. The feeders are connected to a main power transformer that steps the voltage up to
138kV where it interconnects with the AEP transmission system via a short overhead line segment.

OBJECTIVE

The objective of this report is to provide the design basis for determining the ampacity ratings of the medium and low
voltage AC cables between the turbines, transformers, and junction boxes.

INPUTS & ASSSUMPTIONS

e The native soil thermal resistivity is 150°C-cm/W as per the assessment of Westwood Professional Services
based on the Geotechnical Engineering Report for Northwest Ohio Wind Project; completed by BARR,
December 2014.

e Thermal resistivity of the disturbed soil in the cable trench is based on considerations of residual moisture,
such that it indicates a worst case rho value of 200°C-cm/W at the specified 85% compaction.

e Thermal resistivity of the concrete ductbank is assumed to be 55 C-cm /W per NEC.

e Appendix D, has the excerpts for the dry out curves of the soil at various test points.

e Soil ambient temperature at various depths is shown in the following table.

Depth [ft] Depth[m] Taex[C]

3 0.91 22
“ 1.22 21
] 1.52 20
6 1.83 19
7 2,13 18
8 2.44 18
9 2.74 17
10 3.05 17

e (Cables are analyzed at their maximum allowable continuous operating temperature of 90° C.
e Load factor assumed conservatively at 100% for determining the cable ampacities.
e Direct buried medium voltage AC Cables are evaluated with minimum 48” soil cover.

e Medium voltage AC collector electrical layout is per the Westwood Professional Services Electrical Drawings,
MVAC Collection One-Line Diagrams E.200 & E.210 and Trench Details E.600.

e The standard installation is based on a trefoil arrangement of cables, aluminum conductors with copper
concentric neutral wires bonded at both ends.

e The nameplate rating of the turbines is 2.5MW with reactive power capability of 0.9 lead/lag. Maximum cable
amp loadings are based on maximum total turbine MVA output; approximately 49A at 34.5 kV.
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METHODOLOGY

Thermal analysis of underground cables is conducted with CYME Cymcap software, which uses the Neher-
McGrath methodology to determine reduced cable ratings based on project specific thermal constraints.

CYMCAP analysis is conducted for single and multiple circuit trenches for all of the MV cable sizes and
configurations used in the underground collection design.

CYMCAP analysis is also performed to verify the ampacity of the low voltage cables passing through the
turbine foundation.

THERMAL ANALYSIS RESULTS AND CONCLUSION

SINGLE CIRCUIT AMPACITY

Table 1 shows a summary of the single circuit cable ampacities and maximum number of turbines that can be
connected to each cable size without violating its respective ampacity rating.

Cable Material Maximum 3PH Conzllz:ts(fr SC [Ampacity & Configuration
Fault Current Withstand
1/0 Al 7814 PASS 142.3 Trefoil
4/0 Al 12637 PASS 212.9 Trefoil
500 Al 8304 PASS 334.7 Trefoil
750 Al 10974 PASS 408.6 Trefoil
1000 Al 9865 PASS 477.1 Trefoil
1250 Al 12101 PASS 540.5 Trefoil
1250% Al 12101 PASS 570.5 Trefoil

* Increased ampacity based on 90% soil compaction in trenches with 11 turbines on the ckt

Table 1: Cable Ampacity Summary

As the final two rows of the above table indicate, for 1250 kCMIL cable with an ampacity rating large enough
to accommodate 11 turbines, a soil compaction of at least 90% must be achieved in the trenches, which
reduces the soil thermal resistivity closer to the native soil value of 150°C-cm/W. Feeders 2 and 3 require
this compaction level for the MV cable trenches from the substation to the first wind turbine on each feeder.

MULTIPLE CIRCUIT TRENCHES

In several locations, multiple MV circuits will run parallel to one another in the same right of way (ROW).
Further thermal analysis was performed on these areas to determine the minimum spacing between circuits
required to maintain acceptable operating temperatures.

The following table summarizes the locations where multiple circuits will occupy the same parallel trench
paths. The table indicates the number of turbines and corresponding loading on each cable segment.

The worst case from a thermal standpoint occurs in the ROW from Turbine 25 to the Substation where all
four fully loaded feeders run parallel to one another. To achieve adequate thermal performance from the
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cables, a concrete duct bank installation must be used for the four homerun circuits from T-25 to the Sub.
The ductbank must be a minimum of 18” thick and 10’ long with the cable ducts spaced 2.5’ apart.

Table 2: Multiple Circuit Trench Summary

TRENCH SEGMENT FEEDERS IN TRENCH Cable Ckt Spacing
FROM TO FDR TURBINES AMPS Sizes (center-to-center)
1 10 516.51 1250 1.5'x 10’ duct bank
2 11 568.16 1250 rho <=0.55 C-m/W
SuB T-25 , ,
3 11 568.16 1250 2.5"duct spacing
4 10 516.51 1250
1 10 516.51 1250 four 12" trenches; 25' ROW
T-25 124 2 11 568.16 1250 backfill rho <=1.00 C-m/W
i i 3 11 563.16 1250| 7' FDR1-FDR2, 11' FDR2-FDR3,
4 1
4 1 51.65 4/0 3'FDR3-FDR4
1 10 516.51 1250
T2 B-2/1 5 1 1 1 triple 12" trenches; 50' ROW
>68.16 >0 23.5' FDR1-FDR2 & 23.5' FDR2-FDR3
3 11 568.16 1250
1 10 516.51 1250 triple 12" trenches; 35' ROW
JB-2/1 T-22 2 11 568.16 1250| w/ 4/0 conductor in center trench;
3 4 206.60 i 4/0 9.5' FDR1-FDR3 & 21' FDR3-FDR2
1 10 516.51 1250 triple 12" trenches; 12' ROW
T-22 T-23 2 11 568.16 1250| w/ 1/0 conductor in center trench;
3 1 51.65 i 1/0 4.5' between all circuits
1 10 516.51 1250 double 12" trenches; 18' ROW
T-23 T-28 .
2 10 516.51 1250 7.5" FDR1-FDR2
1 10 516.51 1250 double 12" trenches; 15' ROW
T-28 T-33 ,
2 7 361.55 750 6' FDR1-FDR2
733 T34 1 10 516.51 1250 double 12" trenches; 20' ROW
a 2 L .
2 4 206.60 4/0 9' FDR1-FD2
T34 739 1 10 516.51 1250 single 18" trench; 3' ROW
i i 2 1 5165 | 1/0 1' FDR1-FDR2

WETLANDS, ROAD AND PIPELINE CROSSINGS

There are several designated wetland areas, road and gas pipeline crossings throughout the site that require
directional drill boring installation. The depth of the borings vary by crossing but are assumed a minimum of
10’ depth at the time of this study.
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APPENDIX A: SINGLE CIRCUIT CYMCAP REPORTS
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IERNATEAAL T B

Study

Summary

CYMCAP Version
Study:

Execution:

Date:

Steady State Option

7.2 Revision 3

UG Collector Circuits
Single Ckt 1.0 - 2_3 CN AL XLPE
9/18/2017 2:00:06 PM

General Simulation Data

Equally Loaded

Consider Electrical interaction between circuits

No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 0.0
Conductor Resistances Computation Option: IEC-228

Installation Type:Multiple Ductbanks/Backfills

Ambient Soil Temperature at Installation Depth [°C] 21.0
Native Soil Thermal Resistivity [K.m/W] 1.5
Consider Non-Isothermal Earth Surface No

Thermal
Layer Name Resistivity
X [ft] Y [fi] Width [ft] Height [ft] [K.m/W]
Backfil 0.0 2.25 1.5 4.5 2.0
Fah Biis - WCIN  Aaiort e = 71 ;
PP

2
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R

Results Summary

Conductor
Cable Daily Load | X coordinate | Y coordinate | temperature
Cable No. Cable ID Circuit No. Feeder ID | Cable Phase | Fr Factor [ft] [ft] [°C] A ity [A]
1 M_0AL-2_3Cl 1 10-23 A 60.0 1.0 -0.06 4.28 89.7 142.3
2 M_0AL-2_3Cl 1 10-23 B 60.0 1.0 0.06 4.28 89.6 142.3
3 M_0AL-2_3Cl 1 1.0-23 C 60.0 1.0 0.0 4.18 90.0 142.3
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Study

Summary

CYMCAP Version
Study:

Execution:

Date:

Steady State Option

7.2 Revision 3

UG Collector Circuits
Single Ckt4_0 - 1_2CN AL XLPE
9/18/2017 12:57:47 PM

General Simulation Data

Equally Loaded

Consider Electrical interaction between circuits

No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 0.0
Conductor Resistances Computation Option: IEC-228

Installation Type:Multiple Ductbanks/Backfills

Ambient Soil Temperature at Installation Depth [°C] 21.0
Native Soil Thermal Resistivity [K.m/W] 1.5
Consider Non-Isothermal Earth Surface No

Thermal
Layer Name Resistivity
X [ft] Y [fi] Width [ft] Height [ft] [K.m/W]
Backfil 0.0 2.25 1.5 4.5 2.0

T

wn s
[

£

R

Results Summary

Conductor
Cable Daily Load | X coordinate | Y coordinate | temperature
Cable No. Cable ID Circuit No. Feeder ID | Cable Phase | Fr Factor [ft] [ft] [°C] A ity [A]
1 #_O0AL-1_2Cl 1 40-1.2 A 60.0 1.0 -0.07 4.29 89.4 212.9
2 #_0AL-1_2Cl 1 40-1.2 B 60.0 1.0 0.07 4.29 89.6 2129
3 #_0AL-1_2Cl 1 4.0-1.2 C 60.0 1.0 0.0 417 90.0 212.9
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Study

Summary

CYMCAP Version
Study:

Execution:

Date:

Steady State Option

7.2 Revision 3

UG Collector Circuits
Single Ckt 500 - 1_3CN AL XLPE
9/18/2017 2:06:09 PM

General Simulation Data

Equally Loaded

Consider Electrical interaction between circuits

No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 0.0
Conductor Resistances Computation Option: IEC-228

Installation Type:Multiple Ductbanks/Backfills

Ambient Soil Temperature at Installation Depth [°C] 21.0
Native Soil Thermal Resistivity [K.m/W] 1.5
Consider Non-Isothermal Earth Surface No

Thermal
Layer Name Resistivity
X [ft] Y [fi] Width [ft] Height [ft] [K.m/W]
Backfil 0.0 2.25 1.5 4.5 2.0

T

1

£

R

Results Summary

Conductor
Cable Daily Load | X coordinate | Y coordinate | temperature
Cable No. Cable ID Circuit No. Feeder ID | Cable Phase | Fr Factor [ft] [ft] [°C] A ity [A]
1 p00 AL - 1_3 Cli 1 500-1_3 A 60.0 1.0 -0.08 4.3 89.6 334.7
2 p00 AL - 1_3 Cl 1 500-1_3 B 60.0 1.0 0.08 4.3 89.6 334.7
3 H00 AL - 1_3 Cli 1 500-1_3 C 60.0 1.0 0.0 4.16 90.0 334.7
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Study Summary

CYMCAP Version
Study:

Execution:

Date:

Steady State Option

7.2 Revision 3

UG Collector Circuits
Single Ckt 750 - 1_6CN AL XLPE
9/18/2017 2:11:08 PM

General Simulation Data

Equally Loaded

Consider Electrical interaction between circuits

No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 0.0
Conductor Resistances Computation Option: IEC-228

Installation Type:Multiple Ductbanks/Backfills

Ambient Soil Temperature at Installation Depth [°C] 21.0
Native Soil Thermal Resistivity [K.m/W] 1.5
Consider Non-Isothermal Earth Surface No

Thermal
Layer Name Resistivity
X [ft] Y [fi] Width [ft] Height [ft] [K.m/W]
Backfil 0.0 2.25 1.5 4.5 2.0

T

£

R

Results Summary

Conductor
Cable Daily Load | X coordinate | Y coordinate | temperature
Cable No. Cable ID Circuit No. Feeder ID | Cable Phase | Fr Factor [ft] [ft] [°C] A ity [A]
1 750 AL - 1_6 ClI 1 750-1_6 A 60.0 1.0 -0.09 4.3 89.7 408.6
2 750 AL - 1_6 ClI 1 750-1_6 B 60.0 1.0 0.09 4.3 89.6 408.6
3 750 AL - 1_6 Cl 1 750-1_6 C 60.0 1.0 0.0 4.15 90.0 408.6
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Study

Summary

CYMCAP Version 7.2 Revision 3

Study: UG Collector Circuits

Execution: Single Ckt 1000 - 1_6CN AL XLPE
Date: 9/18/2017 1:55:04 PM

General Simulation Data

Steady State Option

Equally Loaded

Consider Electrical interaction between circuits

No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 0.0
Conductor Resistances Computation Option: IEC-228

Ambient Soil Temperature at Installation Depth

Installation Type:Multiple Ductbanks/Backfills

[°C] 21.0
Native Soil Thermal Resistivity [K.m/W] 1.5
Consider Non-Isothermal Earth Surface No

Thermal
Layer Name Resistivity
X [ft] Y [fi] Width [ft] Height [ft] [K.m/W]
Backfil 0.0 2.25 1.5 4.5 2.0

T

£

R

Results Summary

Conductor
Cable Daily Load | X coordinate | Y coordinate | temperature
Cable No. Cable ID Circuit No. Feeder ID | Cable Phase | Fr Factor [ft] [ft] [°C] A ity [A]
1 000 AL - 1_6 Cli 1 1000-1_6 A 60.0 1.0 -0.09 4.3 89.7 4771
2 000AL-1.6C 1 1000-1_6 B 60.0 1.0 0.09 4.3 89.7 4771
3 000 AL - 1_6 ClI 1 1000 - 1_6 C 60.0 1.0 0.0 4.14 90.0 4771
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Study

Summary

CYMCAP Version 7.2 Revision 3

Study: UG Collector Circuits

Execution: Single Ckt 1250 - 1_6CN AL XLPE
Date: 9/18/2017 1:52:28 PM

General Simulation Data

Steady State Option

Equally Loaded

Consider Electrical interaction between circuits

No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 0.0
Conductor Resistances Computation Option: IEC-228

Ambient Soil Temperature at Installation Depth

Installation Type:Multiple Ductbanks/Backfills

[°C] 21.0
Native Soil Thermal Resistivity [K.m/W] 1.5
Consider Non-Isothermal Earth Surface No

Thermal
Layer Name Resistivity
X [ft] Y [fi] Width [ft] Height [ft] [K.m/W]
Backfil 0.0 2.25 1.5 4.5 2.0

T

£

R

Results Summary

Conductor
Cable Daily Load | X coordinate | Y coordinate | temperature
Cable No. Cable ID Circuit No. Feeder ID | Cable Phase | Fr Factor [ft] [ft] [°C] A ity [A]
1 250 AL - 1_6 Cli 1 1250-1_6 A 60.0 1.0 -0.1 4.31 89.7 540.5
2 250 AL - 1_6 Cl 1 1250-1_6 B 60.0 1.0 0.1 4.31 89.7 540.5
3 250 AL - 1_6 ClI 1 1250 - 1_6 C 60.0 1.0 0.0 4.14 90.0 540.5
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Study

Summary

CYMCAP Version 7.2 Revision 3

Study: UG Collector Circuits

Execution: Single Ckt 1250 - 1_6CN AL XLPE 150rho
Date: 9/18/2017 2:24:58 PM

General Simulation Data

Steady State Option

Equally Loaded

Consider Electrical interaction between circuits

No
Induced currents in metallic layers as a fraction of conductor current (applied to all single phase circuits) : 0.0
Conductor Resistances Computation Option: IEC-228

Ambient Soil Temperature at Installation Depth

Installation Type:Multiple Ductbanks/Backfills

[°C] 21.0
Native Soil Thermal Resistivity [K.m/W] 1.5
Consider Non-Isothermal Earth Surface No

Thermal
Layer Name Resistivity
X[ft] Y [ft] Width [ft] Height [ft] [K.m/W]
Backfill 0.0 2.25 1.5 4.5 1.5

T

£

R

Results Summary

Conductor
Cable Daily Load | X coordinate | Y coordinate | temperature
Cable No. Cable ID Circuit No. Feeder ID | Cable Phase | Fr Factor [ft] [ft] [°C] A ity [A]
1 250 AL - 1_6 Cli 1 1250-1_6 A 60.0 1.0 -0.1 4.31 90.0 570.5
2 250AL-1.6C 1 1250-1_6 B 60.0 1.0 0.1 4.31 90.0 570.5
3 250 AL - 1_6 ClI 1 1250 - 1_6 C 60.0 1.0 0.0 4.14 90.0 570.5
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APPENDIX B: PARALLEL CIRCUIT CYMCAP REPORTS
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INTRODUCTION

NW OH Wind Project isa 100 MW wind generation installation in Paulding, OH consisting 42 of GE 2.5 MW wind
turbines. The turbines are grouped into four medium voltage (MV) feeders with 10 turbines on Feeders 1 and 4 and
11 turbines on Feeders 2 and 3. The feeders are connected to a main power transformer that steps the voltage up to
138kV where it interconnects with the AEP transmission system via a short overhead line segment.

OBJECTIVE

The objective of this report is to determine the peak and annual electrical losses in the wind farm. Language from the
draft BOP contract between the owner and Contractors states, “Contractor shall provide calculations demonstrating
the system design loss is less than or equal to two (2) percent annualized, unless otherwise approved by Owner, and shall
be based on the wind frequency power curve provided by others as found in Exhibit E-1, Attachment 7 (Energy Production
Report). The system losses shall be calculated for the complete electrical system from the WTG controller terminations at
the bottom of the WTG to the permanent point of interconnection at the Utility’s Switchyard. This shall include the
permanent transmission span between the Haviland 138kV Switchyard and the Trishe Wind Substation, the main power
transformers, MV collection cable, WTG transformers, and medium voltage cable..”

This study assess the losses for all components described above based on the design at the 30% Review stage
(9/22/2017).

INPUTS & ASSSUMPTIONS

e Adata file with the expected typical year output of the 42-turbine wind farm on an hourly basis (8,760 hours)
was provided by the owner for use in the loss calculation. The data file had a built-in, fixed loss estimate of
2.5% of production. Since the present study is intended to calculate the losses explicitly, the hourly
production estimates from the data file were processed as follows prior to conducting the study:

1.025 x raw output data [W]
42

= gross output per turbine before electrical losses [W]

The raw output data provided gives an annual capacity factor for the plant of 35.35%
Following the pre-processing, the annual capacity factor before losses is 34.65%

e Medium voltage AC collector electrical layout is per the Westwood Professional Services Electrical Drawings,
MVAC Collection One-Line Diagrams E.200 & E.210.

e Parameters for equipment such as turbines (WTG), step-up transformers (GSU) and main power transformer
(MPT) based on manufacturer data.

e Parameters for MV cables based on thermal analysis using CYME Cymcap Underground Cable Thermal
Analysis software.

e Parameters for overhead transmission line data based on values from the Southwire SW Rate software
program.

e Parameters used in this study are shown in Appendix A.

e Appendix B shows the MVAC Schedule
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METHODOLOGY

This analysis accounts for all electrical losses between the 690 volt terminals of the low voltage breaker
in the WTG tower base and the 138 kV bus of the Haviland substation. Losses consist of no-load and load
losses for each cable section and piece of equipment.

Losses are calculated assuming all wind turbines are rated for 2.5 MW.

No-load losses are fixed when equipment is energized at a fixed voltage. For the purpose of the study,
all components of the system are assumed to be energized at 1.0 pu voltage. Mathematically then, the
no-load losses (peak, and annual) can be described as follows:

1[kW]

NLLpeqi [kW] = NLL(1.0pu) W] x 5

(Eq. 1)

1 [kW]

NLLaynuar [KWh] = NLL(10pu) [W] x 7o % 8760 [h] (Eq. 2)

It can then be seen that peak or annual no-load losses for the entire wind farm can be determined by
simply adding the losses calculated by Equations 1 and 2 for each piece of equipment.

Load losses at any operating point are losses related to electrical current flow in conductors or
transformers and are therefore proportional to the square of the load current. For conductors, the peak
losses (losses when all turbines are operating at their nameplate output, i.e. 2.5 MW) are given by:

1 [kW]
1000 [W]

LL Peakconauctor [kW] = 3 x I; (Eq. 3)

peak X R x

For transformers, peak load losses are given by:

1 [kW]
1000 [W]

2
LL Peakyansformer [kW] = Guaranteed Load Loss [W] x (Ipe“k) (Eq. 4)

Irated
Annual load losses for each conductor or transformer are calculated based on the annual distribution of
operating points, with the load losses for each hour proportional to the square of the ratio of
loperating/ Ipeak- SINCE loperating/ Ipeak CaN be interpreted as an hourly load factor (or hourly capacity factor), the
annual losses are just the peak losses x the sum of squares of the hourly load factor:

LL Annual onguctor [KWh] = LL Peak.onquctor * ZHLL?> x 8760 [h]  (Eq.5)
LL Annualirgnsformer [KWh] = LL Peakiransformer * ZHLL* x 8760 [h] (Eq. 6)

Peak losses for each conductor or transformer are calculated based on the equations listed above. The
hourly load factor would be 1 assuming that the turbine produces at full capacity which in this case is
limited to 2,233.234kW per turbine per hour.
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RESULTS
Based on the 8760 hour production file provided by the owner, the annual capacity factor before is losses is
35.35%. The annual average of sum of squares of hourly load factor is 21.76%.

e Low Voltage cables — The 8 parallel runs of 1000 kcmil Al have a resistance value of 1.14E-04 ohms. No-load losses
are very low and neglected in this study. Based on the previous equations, load losses are calculated as:

kw 1 [kW]
LL Peak conguctor [m] =3x Ipeak xR x 1000 [W] (Eq. 3)
Total LLpeqr = 1.49 turbme] x 42 turbines = 62.92 [kW]

Annual load losses per turbine come to:

LL P 2,
eakannuar = 2,857.38 turbme]

Total annual losses for low voltage cables are:

Total LL = 2,857.38

] x 42 turbines = 117.2 [MWh]
turblne

Peak load losses per turbine come to:

LL Peakgnmuar = 13,129.25

turbme]

Total peak losses for low voltage cables are:

Total LL = 13,129.25

] x 42 turbines = 583.3 [MWh]
turbme

e Padmount Transformers — Guaranteed no-load losses (NLL) or Core Losses and load losses (LL) for the 2750 kVA
padmount transformers were provided in the form a proposal from the equipment vendor. The guaranteed no-
load losses are 3.92 kW and load losses (LL) are 18.72 kW.

1 [kW]
1000 [W]

2
LLpeqx [kW] = Guaranteed Load Loss 18720 [W] x (’Pe“")
rated
=15.47 [kW] (Eq. 4)

kw1 1[kw]

NLLpear [rpms| = NLL(1.0pu) 3920 [W] x 708 =3.92 kW] (Eq. 1)
kWh 1 [kw]

NLLanmuat [——| = NLL(1.0pu) 3920 [W] x —= =% 8760 [h] = 34339.2 [kWh] (Eq. 2)

kWh ’
LLannuat [t = 15.47 LLpeq [KW] x EHLL? x 8760 [A] =29,495.3 [kWh] (Eq. 6)

kWh ’

Lipeak || = 1547 LLpeq[kW] x EHLL? x 8760 [h] =3,762,787 [kWh] (Eq. 7)

6
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Total Annual Losses for Padmount Transformers are:

Total L = (34,339.2 NLL [ KWh ]+244953LL [ kWh ]
otal Losses = (34,339, annual | o -pine Hoees Mhannual {4 pine
x 42 turbines = 2,681.0 [MWh]
Total Peak Losses for Padmount Transformers are:
Total L = (34,339.2 NLL [ kWh ]+376278764LL [ KWh ]
otal Losses = (34,339, annual |4 -pine e annual | ) -bine

x 42 turbines = 4,165,747.64 [MWh]

Medium voltage cable — No load losses for XLPE insulated MV Cable are quite low and are neglected in
this study. Load losses vary in each cable section based on length, loading (number of turbines carried)
and conductor cross sectional area.

1 [kW]

LL Peak conguctor [kW] =3 X Ijeq X R X = W

(Eq. 3)

Total LLpeqr = 1,286.53 [kW]

LL Annual onguctor [kWh] = LL Peak.onquctor * ZHLL?> x 8760 [h]  (Eq.5)
Annual load losses for all the circuits together come to:

LLgnnuar = 2,476[ MW h]
Peak load losses for all the circuits together come to:

LLpear = 11,379.7[MW h]

Substation Main Transformer — Guaranteed no-load losses (NLL) or Core Losses and load losses (LL) for the
70200 kVA padmount transformers were provided in the form a proposal from the equipment vendor. The
guaranteed no-load losses are 46 kW and load losses (LL) are 192 kW.

1 [kwW]
1000 [W]

2

LL Peakransformer [kW] = Guaranteed Load Loss 192000 [W] x (;pe“")
rated

= 429.54 [kW] (Eq. 4)

kw _ 1[kW] _
NLLpear |—o—]| = NLL(1.0pu) 46000 [W] x —2L o =46 kW] (Eq. 1)
kwh 1 1 [kw] _
NLLanmuat || = NLL(1.0pu) 46000 [W] x —= - % 8760 [h] = 402,960 [kWh] (Eq. 2)
kWh ’
LLannual || = 429.54 LL Peakiransformer [KW] x ZHLL? x 8760 [A]

= 818,913.30 [kWh] (Eq. 6)
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Total Annual Losses for Main Power Transformers are:

kWh ]

kWh
Total Losses = (402,960 NLL ;nnuar [ turbine

_ 818,913.3 LL
turbine] + ’ annual [

=1,221.9 [MWh]
Total Peak Losses for Main Power Transformers are:

kWh ]

kWh
Total Losses = (402,960 NLL g nnual [ turbine

_ 762,787.64 LL
turbine] +3,762,787.6 a"n“al[

= 4,165.7 [MWh]

138 kV Transmission line — The 250’ section of 954 kcmil ACSR has a resistance value of 0.0052 ohms. No-load
losses are very low and neglected in this study. Based on the previous equations, load losses are calculated as:

1 [kW]
LL Peakconguctor kW] =3 x I2,q X R % Tooo oy (E9-3)

Total LLpeqr = 0.0272 [kW]

LL Annual onguctor [KkWh] = LL Peak.onquctor * ZHLL?> x 8760 [h]  (Eq.5)
Annual load losses for the 138kV overhead transmission line:
LL Peak spnyqr = 51.94[kWh]
Peak load losses for the 138kV overhead transmission line:
LL Peak gpnyar = 236.88[kWh]
All the above results have been summarized in table 1 and 2.
Table 1: Overall Annual Losses Summary
Collector System Annual Losses Summary
No Load Loss o, Load Loss o, TotalLoss 5,
(MWh) (MVWh) {MVWh)
LV Cable Losses 0.0 0.000% 117.2]  0.036% 117.2]  0.036%
Pad-Mount Xfrmr Losses 1,238.8] 0.381% 1,442.2(  0.444% 2,681.0] 0.824%
Underground MVAC Cable Losses 0.0 0.000% 2,476.6] 0.762% 2,476.6] 0.762%
Grounding Xfmr Losses 0.0]  0.000% 0.0]  0.000% 0.0 0.000%
Substation Main Power Transformer 403.0{ 0.124% 818.9| 0.25<% 1,221.9] 0.376%
T Line Losses 0.000]  0.000% 0.052|  0.000% 0.052|  0.000%
Total Losses 1,641.8 0.505% 4,855.0( 1.493% 6,496.8 1.998%
Total Energy 325,176.5| 100.00% 325,176.5| 100.00% 325,176.5 100.00%
Capacity Factor (Before Losses) 35.35%
Capacity Factor (After Losses) 34.65%
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Table 2: Overall Annual Losses Summary

Collector System Peak Losses Summary
No Load Loss 5, Load Loss 5, TotalLoss 5,
{MWWh) {(MWh}) (MWh)
LV Cable Losses 0.0 0.000% 538.3] 0.066% 538.3| 0.066%
Pad-Mount Xfrmr Losses 5692.1| 0.693% 1,442.2  0.176% 7,134.4) 0.868%
Underground MVAC Cable Losses 0.0 0.000% 11,379.7)  1.385%% 11,379.7]  1.385%%
Grounding Xfmr Losses 0.0| 0.000% 0.0[ 0.000% 0.0| 0.000%
Substation Main Power Transformer 403.0]  0.049% 3,762.8[ 0.458% 4,165.7|  0.507%
T Line Losses 0.000]  0.000% 0.239]  0.000% 0.239| 0.000%
Total Losses 6,095.1| 0.742% 17,123.3]  2.084% 23,2184 2.826%
Total Energy 821,651.5| 100.00% 821,651.5( 100.00% §21,651.5| 100.00%
Capacity Factor (Before Losses) 89.33%
Capacity Factor (After Losses) 86.81%

CONCLUSION

e The overall annual energy losses are calculated to be 6,496.8 MWh which is 1.998% of the total energy
production estimated based on the expected annual output file provided by the client.

e The expected losses meet the language from the draft BOP contract between the owner and Contractors
states, “Contractor shall provide calculations demonstrating the system design loss is less than or equal to two
(2) percent annualized, unless otherwise approved by Owner, and shall be based on the wind frequency power
curve provided by others as found in Exhibit E-1, Attachment 7 (Energy Production Report).
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APPENDIX A: EQUIPMENT PARAMETERS USED IN THE STUDY

Transmission Line Parameters (Assumption)

R1
Cable ohms
per
1000’
954 ACSR 45/7 | 0.0208

MVAC Cable Parameters Derived in Cymcap Software Program

R1
ohms

per
1000’

1/0 - 2/3 0.2409
4/0 - 1/2 0.1130
500 - 1/3 0.0494
750 - 1/6 0.0343
1000 - 1/6 0.0257
1250 - 1/6 0.0205
1250 - 1/6 0.0205

Cable

LVAC Cable Parameters (Assumption)

R1
Cable ohms
per
1000’
1000kCMIL 0.0228

Main Power Transformer Guaranteed Losses (Vendor Quote)

Main Power Transformer
Xfrmr Rating (kVA) 70200
Load Loss @ rated kVA (kW) 192.0
Core Loss Per Xfmr (KW) 46.0

Pad Mount Transformer Guaranteed Losses (Vendor Quote)

Padmount Transformer
Xfrmr Rating (kVA) 2750
Load Loss @ rated kKVA (kW) 18.720
Core Loss Per Xfmr (kW) 3.92




POWER TRANSFORMER
ULTEIG PROJECT NO. R17.01246

ELECTRICAL EQUIPMENT
D AND MATERIAL SPECIFICATION
= ATTACHMENT B - BID FORM

ULTEIG SPECIFICATION NO. 0101-B

ATTACHMENT B
Quotation Date: 07/19/2017
Quotation Number: X172701A
RFQ Inquiry#; ULTEIG PROJECT # R17.01246
Shipping Location: HAVILAND, OH
Quantity: 01
VENDOR INFORMATION:

Vendor Name:

Factory Location:

Base Price, FOB Destination (incl shipping)
Field Service Price:

Spare Parts Price:

Factory Warranty:

Delivery of Equipment:

Delivery of Review Drawings:

Delivery of Certified Drawings:

RATINGS

Continuous Self-Cooled (Base) Capacity:
Continuous Capacity with Stage 1 Cooling;:
Continuous Capacity with Stage 2 Cooling;:
Percent Impedance at Self-Cooled Rating;:

VIRGINIA TRANSFORMER CORP.
RINCON, GA, U.S.A

$1,108,186.00 PER UNIT

$ Included in Base Price

$ Included in Base Price
24/30 MONTHS WITH First Year INJOUT COVERAGE
Shipment 30  Weeks ARO
8-9 Weeks ARO

10-11 Weeks ARO
(1 -2 WEEKS APPROVAL TIME)

70.2 MVA
93.6 MVA
117 MVA
10.00 % * 10% ANSI TOLE.

Guaranteed Losses at 100% Rated Voltage and Nominal Tap:

No-Load Losses: 46.00 KW

Load Losses at Maximum Capacity: 534.00 KW
Auxiliary Losses at Maximum Capacity: 7.50 KW

Total Auxiliary AC Power Requirements: 125V DC
120/240V

Total Auxiliary DC Power Requirements:

Maximum Sound Level at Maximum Capacity:

X/R Ratio (p.u):

High Voltage Winding BIL Rating:

Low Voltage Winding BIL Rating;:

Neutral Voltage Winding BIL Rating:
Maximum Operation Altitude at Rated BIL:
Operating Temperature:

MASTER REVISION A

82dBA @ ONAF2
36.55 approx
650KV BIL
200KV BIL
200KV BIL
<3300 FT

65°C

Document Revision A

1of4



POWER TRANSFORMER
ULTEIG PROJECT NO. R17.01246

ELECTRICAL EQUIPMENT
D AND MATERIAL SPECIFICATION
= ATTACHMENT B - BID FORM

ULTEIG SPECIFICATION NO. 0101-B

CONSTRUCTION DETAILS APPROXIMATE INCH

Overall Height of Transformer:

Overall Width of Transformer:

Overall Depth of Transformer:

Height to Top of Transformer Tank:
Height to High Voltage Bushings:
Height to Low Voltage Bushings:

Total Transformer Weight, Including Oil:
Total Number of Gallons of Oil:

Type of Oil Preservation System:
Description of Insulating Oil:

Voltage Range for Auxiliary AC System:
Voltage Phases for Auxiliary AC System:
Voltage Range for Auxiliary DC System:

ACCESSORIES

Hot Spot Winding Temperature Detector (RTD):
Hot Spot Winding Temperature Indicator Relay:
Top Oil Temperature Detector (RTD):

Top Oil Temperature Indicator Relay:
Transformer Monitoring Device:

Type of Transformer Monitoring Device:
Annunciator and/or Remote I/O:

Type of Annunciator and/or Remote I/O:

Automatic Transfer Switch for Power Supplies (ATS):

Type of ATS:

Load Tap Changer:

Number of Taps of LTC:

Taps Steps of LTC:

Type of LTC Controller:

High Voltage MCOV:

High Voltage MCOV Rating;:

Low Voltage MCOV:

Low Voltage MCOV Rating;:

Bushing CT Quantity on High Side (per phase):
Bushing CT Accuracy Class on High Side:
Bushing CT BIL Rating on High Side:

Bushing CT Connection Type on High Side:
Bushing CT Quantity on Low Side (per phase):
Bushing CT Accuracy Class on Low Side:
Bushing CT BIL Rating on Low Side:

Bushing CT Connection Type on Low Side:
Ability to Add Metering Class CT to High-Side:
Ability to Add Metering Class CT to Low-Side:

MASTER REVISION A

245

385

265

155

245

175

301500

11,000 GAL APPROX.

CONSERVATOR

TYPE Il MINERAL

120/ 240V

1- PHASE

125V DC

Yes |:|N0
Yes |:|N0
Yes |:|N0
Yes |:|N0
Yes |:|N0

HYDRAN

Yes |:| No

SEL 2411

|:| Yes No

N/A

Yes |:| No

+ 16 STEPS

5/8% PER STEP

BECKWITH

Yes |:| No

98KV MCOV

Yes |:| No

24.4KV MCOV

2/1

C800/0.3B1.8

STANDARD

STANDARD

3

C800

STANDARD

STANDARD

|:| Yes No
|:| Yes No

Document Revision A



POWER TRANSFORMER
ULTEIG PROJECT NO. R17.01246

ELECTRICAL EQUIPMENT
D AND MATERIAL SPECIFICATION
= ATTACHMENT B - BID FORM

ULTEIG SPECIFICATION NO. 0101-B

ADDITIONAL TESTS
Front-of-Wave Impulse Test:
Switching Impulse Test:

Zero Phase Sequence Impedance Voltage Test:

Partial Discharge Test:

Insulation Power Factor Test:
Insulation Resistance (Megger) Tests:
Audible Noise Test:

Temperature Rise Test:

FIELD SERVICES

Offload:

Assembly and Oil Filling;
Field Inspections and Testing;:

SPARE PARTS

Complete Set of Gaskets:

One Gallon of Touch-Up Paint:
One High Voltage Line Bushing;:
One Low Voltage Line Bushing:
One Neutral Bushing (Each Type):

STORAGE
Can Storage for the Unit Be Provided:
Cost of Storage:

DRAWINGS

|:|Yes No
|:|Yes No
Yes |:|No
Yes |:|No
Yes |:|N0
Yes |:|N0
Yes |:|No
Yes |:|No

Yes |:|N0
Yes |:|N0
Yes |:|N0

Yes |:|N0
Yes |:|N0
Yes |:|N0
Yes |:|N0
Yes |:|N0

Yes |:| No

FREE_STORAGE FOR UPTO 2 WEEK.

$ 800 PER WEEK AFTER 2nd WEEK WITH
ONE TIME CRANE CHARGE OF $ 7,500.00

The list below outlines the information required to be included as part of the approval set. Additional
drawings may be required and requested. The information can be on a separate drawing or included

within one of the drawings in the drawing package.

Outline Drawing:
Detailed Dimensions:
Weight:
Center of Gravity:
Base Detail and Foundation Drawing;:
Power and Control Cable Entrance Location:
Installation and Maintenance Clearances:
Bill of Material:
Nameplates:
Transformer Rating Nameplate:
Bushing CT Nameplate(s):
AC & DC Schematics:
Wiring Diagrams:
Bushing Detail and Outline Drawings:

MASTER REVISION A

Yes |:|No
Yes |:|No
Yes |:|No
Yes |:|No
Yes |:|No
Yes |:|No
|:|Yes No
|:|Yes No

Yes |:|No
Yes |:|No
Yes |:|No
Yes |:|No
Yes |:|No

Document Revision A 3of4



ELECTRICAL EQUIPMENT
D AND MATERIAL SPECIFICATION
= ATTACHMENT B - BID FORM

POWER TRANSFORMER
ULTEIG PROJECT NO. R17.01246 ULTEIG SPECIFICATION NO. 0101-B
CT Characteristic Curves: Yes |:| No
Volt/Hertz Curve: Yes |:| No
VENDOR CONTACT
Name: SACHIN GUPTA, ASSISTANT SALE MANAGER
Address: 220 GLADE VIEW DRIVE, NE
ROANOKE, VA - 24012
Phone: 540-588-9333
Email: Sachin_Gupta@vatransformer.com
NOTES:

1. Attach vendor original quotation including any exceptions taken to the specifications or
attachments.

2. Attached any preliminary outline drawings or associated material that would aid in review of
bid.

3. If storage for the unit can be provided, please provide terms and details on storage and
maintenance during storage for the unit.

MASTER REVISION A Document Revision A 4of4



CG Power Systems USA Inc
Registered Office & Plant:

TECHNICAL SPECS

One Pauwels Drive, Washington, Missouri 63090, USA Date:  8/22/2017
T: +1636 230 9300 F: +1 636 230 9395 W: www cgglobal.com Quotation Number: 95918145
Item Number: 10
Customer Line No.: Quantity: 44
Unit Price: $30,917.00 Extended Price: $1,360,348.00
Three Phase Pad-Mount Transformer(s)
kVA Rating: 2750 kVA Model #:
Mineral Oil Immersed Cooling Class: ONAN
Frequency: 60 Hz
Avg. Winding Temp. 65 °C
Primary Voltage: 34500 Delta volts Secondary Voltage: 690Y/398 volts
Primary BIL Rating: 200 kV Secondary BIL Rating: 30kV
HYV Winding Matl: Aluminum LV Winding Matl: Aluminum
High Voltage Taps: B Taps - Two 2.5% Taps below Nominal and Two 2.5% Taps above Nominal
No Load Loss: 3915 Watts Load Loss: 18720 Watts Total Loss: 22635 Watts
Impedance: 5.75 %

Tank Enclosure:

Welded Cover w/(1) Handhole(s) - 14x24
Cabinet Depth: 24 Inches, Pentahead Security Bolts

Steel HV-LV Barrier

Bushings:

Loop Feed ANSI Minimum Dimensions
Dead Front Primary Terminations: Integral Non-Loadbreak Bushings 600A
Secondary Terminations: Epoxy Bushings w/Non-removable10 Hole Spades, Spade Support

Protection:

PRCLF (38kV OS Shorty 140A), Weak Link Cartridge (34.5kV Curve 10)

Accessories:

Pressure Relief Valve , Drain valve w/Sampler
Liquid Level Gauge, Liquid Temperature Gauge, Pressure Vacuum Gauge

CG WINDPAD Gen II: Stadium Style Stacked Core Construction with Semi-Round Windings, Reduced Flux Density, Increased
Cooling, Cover Mounted Pressure Relief Device, Door Gasketing, Hold down anchoring (x4 holes), Drain Valve & Sampler in
External Box, Isolated Core Ground, Nitrogen Blanket + Schrader Valve, UL Listed

-200kV BIL HV windings, 150kV accessories
-Gauges are mounted to the tankfront

-(1) IR Viewing window on the LV door
-Externally mounted MV switch in pad lockable enclosure with viewing window
-Losses are at 20C core and 85C winding and are reference values. Quoted losses are subject to ANSI tolerance.

Switching:

L.V. Neutral Bushing with Removable Grounding Strap, One ON/OFF Transformer Switch (300 Amps)

Paint Color:

GREEN (Munsell 7.0GY3.29/1.5), Touch-up Paint Spray Can,

Standards:

Quoted in compliance with the latest applicable ANSI standards unless otherwise specified by the customer.

Shipment: 12 to 14 weeks

Printed by PSUS-Ken Moeslein on 8/22/2017



Order/Quotation: 495918145-0010

kVA: 2750 Cabinet Height (mm): 2007 (79"}
HV: 34500 Delta Weight (Ibs): 14871
LV 630Y/398 Coolant |(gallons): 575

TRANSFORMER OVERHEAD VIEW
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Dimensions are preliminary and not for construction.




Hi-Tech® FACT

Distribution Transformer Configuration

Recommendations

Phase 3 Phase
kVA 2750
kV 345
Transformer Rated Current: 46.0 A
Bolted Secondary Fault Current: 800.4 A
Minimum Imp % 5.75
Primary Connection DELTA
Secondary Connection gndY
Preferred Expulsion Fuse ABB Weak Link

Voltage: 38 kV Current: 140 A
Hi-Tech Fuse Part#: HTSS372140

Maximum FT: 99,000Amp*Sec MinIC: 715A Max IC: 26kA
Expulsion Fuse: Curve #10

*® The expulsion fuses selected is based on expulsion fuse
manufacturer recommendations

* ABB Transformer Components

1000

2750kVA / 34.5kV Delta/Gnd-Y Transformer (Imp >= 5.75%)

Curve #10 with HTSS372140

—e— Inrush & Cold-Load

- - Bolted Secondary Fault

1| — Exp Total Clearing

— Exp Min Melt

— OS5 Shorty Min Melt == Min IC

— - OS5 Shorty Min Melt < Min IC
Transformer Rated Current: 46.0A

1| Bolted Secondary Fault Current: 300.4A
Created: 08222017

104

Time {Seconds)

oo T T —

0

B M MEmEll DL

100 1000 10000
Current {Am peres)

Thomas&Betts

A Member of the ABB Group
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APPENDIX B: MVAC SCHEDULE
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Introduction

This document will serve as a guideline in considering the parameters, design criteria and concepts
appropriate to the design of the 34.5 kV collection system of the Northwest Ohio Wind Farm. This
Design Basis Report covers the electrical engineering discipline and touches on civil and
geotechnical considerations that impact the electrical design.

The material presented herein includes information and methods to assure that the design
complies with minimum requirements, applicable standards and codes, industry standards, and
local governing authority requirements. The use of the methods presented is not meant to be all-
inclusive or restrict the designer from using other means of sound engineering practice or more
conservative means to accomplish meeting the project requirements. However, exceptions and/or
modifications to the material contained herein shall be well documented and only be made with
prior approval of the design engineering group and if required by the client.

REVISIONS

REV. DATE DOCUMENT CHANGES PAGES REVISED
0 09/27/2017 Version 0 -
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1.0 Project Description

White Construction (Client) is contractor selected to construct the Northwest Ohio wind
project, with an overall rating of 105 MW-AC. The project will consist of the following:

e 42 GE 2.5-116 wind turbine generators, each with a 2750 kVA GSU transformer.
e 600 A dead-front connections

e 34.5kV collection system utilizing MV-90 concentric neutral cable

e 1 Substation with 138kV Interconnection to POl at AEP Haviland substation

e Transmission tap: 138 kV line of 270’, 954 (Rail) conductor

e 1 Operation and Maintenance building

2.0 Project Location

The Project is located outside of Paulding, in Paulding County, Ohio.

3.0 Project Contacts

Title Company Name Phone Email
Engineerin
8 g IEA Al Downes 608-320-2818 Al.downes@iea.net
Manager
. IEA/White Michael . .
Project Manager Construction Kreuzman Mike.kreuzman@iea.net
Project Executive IEA/WhIte. Brian 812-298-4340 Brian.johnston@iea.net
Construction Johnston
Civil EOR and
. Westwood Steve . 952-906-7405 Steve.battaglia@westwoodps.com
Project Manager Battaglia
Electrical EOR Westwood Josh Venden 608-662-5175 Josh.venden@westwoodps.com
Electrical Project
) Westwood Drew Szabo 608-662-5345 Drew.szabo@westwoodps.com

Manager and QC

4.0 Applicable Standards and Interconnecting Authorities

Interconnecting Utility: AEP
Interconnecting ISO: PJIM

The design shall meet the requirements detailed in the interconnection agreement as well as all
applicable codes and standards, and manufacturer specifications.

4 Westwood
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The latest locally adopted editions of the following codes and regulations are also
applicable and will be taken into account by the engineer during the design of the Project:
e Applicable State, County and Local Codes and Regulations
0 County Regulations
0 Local Codes and Ordinances
e ANSI - American National Standards Institute
e |ICEA - Insulated Cable Engineers Association
e |EEE - Institute of Electrical and Electronics Engineers
e NEC - National Electrical Code, 2014 edition, as adopted in the state of Ohio
e NEMA - National Electrical Manufacturers Association
e NESC - National Electrical Safety Code
e UL Underwriters Laboratories
e NFPA — National Fire Protection Agency
e |EC —International Electric Code

5.0 Project Coordinate System

All drawings used for the design of the project will be HARN/OH Ohio State Planes,
North Zone, US Foot coordinate system.

6.0 Geotechnical Considerations for Electrical Design

A geotechnical evaluation for the Northwest Ohio site, dated December, 2014, was
prepared by Barr Engineering for Starwood Energy Group Global. The geotechnical analysis
included select boring locations at the substation and at turbine locations. Field and
laboratory tests included soil electrical and thermal resistivity tests, which are used as the
basis for grounding analysis and cable thermal analysis.

7.0 Electrical Collection Design Criteria

The medium voltage collection system design is based on the maximum number of
turbines that can be grouped on a single feeder; this will determine the total number of
feeders required for the collection system. Geographical restrictions such as property
easements or access, wetlands, rough terrain or other site specific constraints define the
feeder routing.

Below is a list of the criteria used in designing the electrical infrastructure.

34.5 kV circuits will be designed in accordance the following:

. > Westwood
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Circuit and Trench Layout

e Collection lines will use compacted native backfill material unless design
constraints require use of material which has lower thermal resistivity.

e Cable installation will be primarily through open trenching, except where
crossings of roads or other features or infrastructure require use of directional
boring.

e Trench design will generally consist of a direct buried three phase cable set in
triangular arrangement, a bare “trench ground” and a fiber optic cable installed
in HDPE duct. Cables will be buried with a minimum cover of 4’ in order to be
below the typical depth of drain tile. Code minimum is 3’.

e Trench ground serve dual purpose as an extended grounding electrode between
substation and wind turbines, as well as a ground fault return path (equipment
grounding conductor). Preliminary trench ground will be 7#8 copperclad steel, to
be confirmed by short circuit and grounding analysis.

e 34.5kV junctions will be achieved through either separate sectionalizing
cabinets, or stacked separable connectors on padmount transformer bushings
(“piggy-backing”). Stacked connectors will be utilized if the stacked cable can be
750 kemil or less.

WTG Foundation Conduits and Grounding

Wind turbine generation foundation conduits will be designed in accordance with the
following:
e Applicable codes and standards
e GE Renewable Energy document “Technical Documentation — Wind Turbine
Generator Systems — Information on the Design, Detailing and Execution of the
Foundation for ON-shore Wind Turbines with Tubular Steel Towers.”, provided by
White Construction

Fiber Optic Communications

Fiber optic lines will be laid out according to medium voltage cable routing per the
following:
e Single mode fiber, 12 —strands per cable
e Optical loss calculation will be performed based on supplied equipment data,
including optical power budget.
e Field Fiber cable splice panels will be placed where necessary at medium voltage
junction boxes and will be above grade type.
e Patch panels at wind turbines have capacity for up to 48 fibers.

. ¢ Westwood
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8.0 Substation Interface
Key points of substation interface are being coordinated with the substation engineer.

e Perinput from White Construction, preference is to maintain original
collection system circuit designation. Specifically, collection feeder 1 will be
the feeder that enters the substation in the southernmost position at the
west side of the substation. Therefore feeders will be numbered 4, 3, 2, 1,
North to South. Ulteig substation single line will be modified accordingly.

e Per Ulteig Substation General Arrangement NOW-EQ1-001 Rev. A, collection
feeders enter from west of substation. Ulteig will extend min. 8" Sch. 40 PVC
conduits 10' past fence at 4' burial depth (below finished grade),
perpendicularly out from riser structures. Conduits will need to
accommodate 3 x 1250 kcmil 35 kV cables (100% insulation)+ expected 7#8
copper clad steel trench ground.

e Per Ulteig Substation General Arrangement NOW-EQ1-001 Rev. A,
equipment enclosure is on northern edge of substation yard. WW has
determined that Ulteig will extend PVC conduit(s) 10' north of substation
fence, at minimum 24" depth below finished grade, suitable for minimum 6 x
1.25" HDPE innerduct with fiber.

e An O&M building will be located north of the collector substation. Ulteig will
provide a conduit extending 10' past the edge of the substation fence to
accommodate a fiber run to the O&M building. Westwood will include the
trenching route in the collection layout drawings so that it can be included in
the underground collection contractor's SOW.

Protective Relaying for Feeders

e Per RFI to Ulteig engineers, the substation feeder settings for phase faults are setata 5
cycle delay to account for GSU inrush and the settings for ground faults are set to
instantaneous w/ approximate clearing times of 8 1/2 cycles for phase faults and 3 1/2
cycles for ground faults.

e Collection circuit conductors and concentric neutrals will be designed to withstand
available short circuit currents for a minimum duration of the clearing times previously
stated. Available short circuit current will account for future levels provided by AEP and
identified in the Westwood Short Circuit Study.

7 Westwood

Multi-Disciplined Surveying & Engineering
westwoodps.com

Design Basis Report
Northwest Ohio Wind Farm



REACTIVE POWER STUDY

Northwest Ohio Wind Project

Paulding, Ohio
October 6, 2017

Prepared for: Prepared by:

WWHITE Westwood




Westwood

Project Name: NW OH Wind Project

Title J.0. or W.0. Number
Reactive Power Study 0007186.00
Approvals isi
Eivr::):': Date Description
Preparer(s) Name Reviewer(s) Name
Josh Venden Drew Szabo 0 10/06/2017 Original Release




Westwood

TABLE OF CONTENTS
INTRODUCTION ..ottt o

OBUECTIVE . ettt e ettt ettt ettt e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e hereeneneee e e e e e et e e e e eeeeeeeeeas
INPUTS & ASSSUMPTIONS ...ttt ettt ettt ettt et e et e e e e e e e e e e e e e e e e e e e s et sseenee s e e e e e e s e e e n e nan
IMETHODOLOGY ...ttt ettt ettt ettt e e e e e e e e e e e e e e e e e e e e e s e e e s e e s bbb e et et e e s e e e eeeeeeeeeeeeeee sea e nnnnnnnnnnnnnes
CONGCLUSION ..ottt e e et ettt ettt e eeeeeeaaaaaaeaaaeeaaaaeeaeesaa s e s e s seeeeeeeeeeeeeeeeeeeeaeeeaeeens

APPENDIX A: SHORT CIRCUIT SUMMARY REPORTS ..ttt
APPENDIX B: ETAP SINGLE LINE DIAGRAM ...ttt
APPENDIX C: ETAP IMODEL INPUTS ..ottt e et e e e e e e eeaan seeaanes




Westwood

INTRODUCTION

NW OH Wind Project is a 100 MW wind generation installation in Paulding, OH consisting 42 of GE 2.5 MW wind
turbines. The turbines are grouped into four medium voltage (MV) feeders with 10 turbines on Feeders 1 and 4 and
11 turbines on Feeders 2 and 3. The feeders are connected to a main power transformer that steps the voltage up to
138kV where it interconnects with the AEP transmission system via a short overhead line segment.

OBJECTIVE

The objective of this study is to verify that the Northwest Ohio wind generation plant is capable of operating across
the full range of real power while also delivering reactive power to the range of power factors at the Point of
Interconnection (POI)required by the interconnection agreement. According to the interconnection agreement, the
plant must be able to operate across the power factor range of 0.95 lag (supplying VARs to the POI) to 0.95 lead
(absorbing VARs from the POI), at all output levels, independent of voltage. In performing this evalution, the present
study determines if there is any need for reactive compensation beside the capability of the wind turbines themselves.

INPUTS & ASSSUMPTIONS

e Power flow analysis performed with ETAP v16.0.0C power system simulation software.

e Medium voltage AC collector electrical layout is per the Westwood Professional Services Electrical Drawings,
MVAC Collection One-Line Diagrams E.200 & E.210.

e ETAP model parameters for equipment such as turbines (WTG), step-up transformers (GSU) and main power
transformer (MPT) based on manufacturer data. These parameters are documented in Appendix C.

e ETAP model parameters for MV cables based on thermal analysis and electrical parameters derived using
CYME Cymcap Underground Cable Thermal Analysis software.

e ETAP model parameters for overhead transmission line data based on ETAP library of standard overhead
conductors.

e ETAP model parameters for utility equivalent impedance information provided by AEP.

e The 2.5 MW GE wind turbines are equipped with the extended reactive power option and are capable of
delivering a maximum leading or lagging power factor of 0.9. Turbines are also equipped with “Wind Free”
Option and are therefore capable of providing or absorbing up to 400 kVAr per turbine when wind is not
available.

e The neutral of the main power transformer 34.5 kV secondary wiring is connected to ground through a
neutral grounding reactor of 0.6 ohms.

e The MPT has a load tap changer (LTC) on the high side winding consisting of 16 steps above and below
nominal, each at 5/8% of the 138 kV nominal voltage. This allows a range of 10% above and below the
nominal voltage. The high side LTC will be controlled so as to maintain the 34.5 kV bus voltage as close as
possible to 1.0 pu.

e Reactive power direction and power factor are defined as follows:
= Aleading power factor at the POI when plant is generating indicates the wind farm is absorbing VArs
from the utility.
= Alagging power factor at the POl when plant is generating indicates the wind farm is supplying VArs
to the utility.
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METHODOLOGY

This calculation utilizes the ETAP Load Flow Analysis module, which employs the Newton-Raphson method
for power flow iterative solution. See Appendix A for the ETAP Load Flow and Losses output reports.

5 different cases were analyzed for each of 5 different real power generation levels. Within the ETAP model,
all turbines were set to generate varying levels of rated real power output (0%, 25%, 50%, 75% and 100%).
The turbine reactive power contribution was then adjusted to verify the wind plant can meet the required
power factor at the POL

CONCLUSION

Case 00-1 shows the real and reactive power demand of the wind farm with all turbines offline.

Cases 00-2 through 00-5 demonstrate the turbines’ WindFree capabilities which can provide limited var
support in zero wind conditions. A maximum of 400kvar can be supplied or absorbed; for this wind plant,
approximately 145kvar is necessary to counteract the cable charging of the collection system.

The remaining cases show the individual turbine kW and kvar output necessary to achieve the required range
of power factors and voltages at the POI.

Cases 100-2 and 100-3 verify the need for a 4 Mvar capacitor bank at the substation 34.5 kV bus. Even with
the turbines at their maximum reactive power output, additional VArs are required to meet the 0.95 lagging
pf with 0.95 p.u. voltage at the POI.
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APPENDIX A: LOAD FLOW SUMMARY REPORTS




Project: NW OH WIND ETAP Page: 1

Location:  Paulding, OH 16.0.0C Date: 10-06-2017

Contract: SN: WESTWOODP
i . Revision: 0% GEN

Engineer: Josh Venden Study Case: NO GEN 0

Filename: NW_OH Config.: WTG OFFLINE

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
89F1A 34.500  100.285 0.0 0 0 0 0 MV BUS T-25 0.041 -1.228 20.5 3.4
89T1B -0.041 1.228 20.5 34
89F2A 34.500  100.285 0.0 0 0 0 0 IB-2/1 0.046 1218 20.3 3.7
89T1B -0.046 1218 20.3 3.7
89F3A 34.500  100.285 0.0 0 0 0 0 MV BUS T-23 0.046 -1.478 24.7 3.1
89T1B -0.046 1.478 247 3
89F4A 34.500  100.285 0.0 0 0 0 0 MV BUS T-40 0.043 22390 39.9 -1.8
89T1B -0.043 2.390 39.9 -1.8
89T1A 138.000  100.001 0.0 0 0 0 0 POI -0.231 6.110 25.6 3.8
HV BUS MPT 0.231 -6.110 25.6 3.8
89T1B 34.500  100.285 0.0 0 0 0 0 S89F4A 0.043 22390 39.9 -1.8
89F3A 0.046 -1.478 24.7 3.1
89F2A 0.046 1218 20.3 3.7
89F1A 0.041 1228 20.5 34
MPT-~3 -0.176 6.315 105.4 2.8
& HV BUS MPT
HV BUS MPT 138.000  100.001 0.0 0 0 0.054 0.147 89T1A -0.231 6.110 25.6 3.8
89T1B 0.177 -6.257 26.2 2.8 0.625
& MPT~3
JB-2/1 34.500  100.309 0.0 0 0 0 0 MV BUST-17 0.029 -0.537 9.0 5.4
MV BUS T-22 0.017 -0.257 43 -6.4
89F2A -0.045 0.794 13.3 5.7
IB-4/1 34.500  100.447 0.1 0 0 0 0 MV BUS T-41 0.004 -0.026 04 -158
MV BUS T-42 0.017 -0.229 3.8 7.2
MV BUS T-43 0.004 -0.025 04  -163
MV BUS T-44 -0.025 0.279 4.7 -8.8
LV BUS T-01 0.690  100.331 0.1 0 0 0 0 MV BUS T-01 0.000 0.000 0.0 0.0
LV BUS T-02 0.690  100.331 0.1 0 0 0 0 MV BUS T-02 0.000 0.000 0.0 0.0
LV BUS T-03 0.690  100.331 0.1 0 0 0 0 MV BUS T-03 0.000 0.000 0.0 0.0
LV BUS T-04 0.690  100.331 0.0 0 0 0 0 MV BUS T-04 0.000 0.000 0.0 0.0
LV BUS T-05 0.690  100.330 0.0 0 0 0 0 MV BUS T-05 0.000 0.000 0.0 0.0
LV BUS T-06 0.690  100.319 0.0 0 0 0 0 MV BUS T-06 0.000 0.000 0.0 0.0
LV BUS T-07 0.690  100.319 0.0 0 0 0 0 MV BUS T-07 0.000 0.000 0.0 0.0
LV BUS T-08 0.690  100.328 0.0 0 0 0 0 MV BUS T-08 0.000 0.000 0.0 0.0
LV BUS T-09 0.690  100.325 0.0 0 0 0 0 MV BUS T-09 0.000 0.000 0.0 0.0

LV BUS T-10 0.690  100.322 0.0 0 0 0 0 MVBUST-10 0.000 0.000 0.0 0.0



Project: NW OH WIND ETAP Page: 2
Location:  Paulding, OH 16.0.0C Date: 10-06-2017
Contract: SN: WESTWOODP
Engineer:  Josh Venden Study Case: NO GEN Revision: 0% GEN
Filename: NW_OH Config.: WTG OFFLINE
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
LV BUS T-13 0.690 100.318 0.0 0 0 0 0 MVBUST-13 0.000 0.000 0.0 0.0
LV BUS T-14 0.690 100.318 0.0 0 0 0 0 MVBUST-14 0.000 0.000 0.0 0.0
LV BUS T-15 0.690  100.318 0.0 0 0 0 0 MV BUST-15 0.000 0.000 0.0 0.0
LV BUS T-16 0.690 100.319 0.0 0 0 0 0 MVBUST-16 0.000 0.000 0.0 0.0
LV BUS T-17 0.690 100.313 0.0 0 0 0 0 MVBUST-17 0.000 0.000 0.0 0.0
LV BUS T-20 0.690 100.311 0.0 0 0 0 0 MVBUST-20 0.000 0.000 0.0 0.0
LV BUS T-21 0.690  100.311 0.0 0 0 0 0 MV BUST-21 0.000 0.000 0.0 0.0
LV BUS T-22 0.690 100.311 0.0 0 0 0 0 MV BUST-22 0.000 0.000 0.0 0.0
LV BUS T-23 0.690 100.327 0.0 0 0 0 0 MVBUST-23 0.000 0.000 0.0 0.0
LV BUS T-24 0.690  100.300 0.0 0 0 0 0 MV BUST-24 0.000 0.000 0.0 0.0
LV BUS T-25 0.690  100.300 0.0 0 0 0 0 MV BUST-25 0.000 0.000 0.0 0.0
LV BUS T-26 0.690  100.333 0.0 0 0 0 0 MV BUST-26 0.000 0.000 0.0 0.0
LV BUS T-27 0.690 100.333 0.0 0 0 0 0 MVBUST-27 0.000 0.000 0.0 0.0
LV BUS T-28 0.690 100.333 0.0 0 0 0 0 MV BUST-28 0.000 0.000 0.0 0.0
LV BUS T-29 0.690 100.311 0.0 0 0 0 0 MV BUST-29 0.000 0.000 0.0 0.0
LV BUS T-31 0.690  100.343 -0.1 0 0 0 0 MVBUST-31 0.000 0.000 0.0 0.0
LV BUS T-32 0.690  100.342 -0.1 0 0 0 0 MV BUST-32 0.000 0.000 0.0 0.0
LV BUS T-33 0.690  100.342 0.0 0 0 0 0 MV BUST-33 0.000 0.000 0.0 0.0
LV BUS T-34 0.690  100.343 -0.1 0 0 0 0 MV BUST-34 0.000 0.000 0.0 0.0
LV BUS T-36 0.690  100.343 -0.1 0 0 0 0 MV BUST-36 0.000 0.000 0.0 0.0
LV BUS T-37 0.690  100.343 -0.1 0 0 0 0 MV BUST-37 0.000 0.000 0.0 0.0
LV BUS T-39 0.690 100.344 -0.1 0 0 0 0 MVBUST-39 0.000 0.000 0.0 0.0
LV BUS T-40 0.690  100.426 0.1 0 0 0 0 MV BUS T-40 0.000 0.000 0.0 0.0
LV BUS T-41 0.690  100.447 -0.1 0 0 0 0 MV BUS T-41 0.000 0.000 0.0 0.0
LV BUS T-42 0.690  100.447 -0.1 0 0 0 0 MV BUST-42 0.000 0.000 0.0 0.0
LV BUS T-43 0.690  100.447 -0.1 0 0 0 0 MV BUS T-43 0.000 0.000 0.0 0.0
LV BUS T-44 0.690  100.443 -0.1 0 0 0 0 MV BUS T-44 0.000 0.000 0.0 0.0
LV BUS T-45 0.690  100.439 -0.1 0 0 0 0 MV BUST-45 0.000 0.000 0.0 0.0
LV BUS T-46 0.690  100.432 -0.1 0 0 0 0 MV BUST-46 0.000 0.000 0.0 0.0
LV BUS T-48 0.690  100.450 -0.1 0 0 0 0 MV BUS T-48 0.000 0.000 0.0 0.0
LV BUS T-49 0.690  100.450 0.1 0 0 0 0 MV BUS T-49 0.000 0.000 0.0 0.0
LV BUS T-50 0.690  100.450 -0.1 0 0 0 0 MV BUS T-50 0.000 0.000 0.0 0.0
MV BUS T-01 34.500 100.331 -0.1 0 0 0.004 0.004 MV BUS T-02 -0.004 -0.004 0.1 74.5
LV BUS T-01 0.000 0.000 0.0 0.0
MV BUS T-02 34.500 100.331 -0.1 0 0 0.004 0.004 MV BUS T-01 0.004 -0.043 0.7 -9.5
MV BUS T-03 -0.008 0.040 0.7 -20.4
LV BUS T-02 0.000 0.000 0.0 0.0
MV BUS T-03 34500 100.331 -0.1 0 0 0.004 0.004 MYV BUS T-02 0.008 -0.079 1.3 -10.3
MV BUS T-04 -0.012 0.076 1.3 -16.1



Project: NW OH WIND ETAP Page: 3

Location:  Paulding, OH 16.0.0C Date: 10-06-2017
Contract: SN: WESTWOODP
Engineer:  Josh Venden Study Case: NO GEN Revision: 0% GEN
Filename: NW_OH Config.: WTG OFFLINE
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
LV BUS T-03 0.000 0.000 0.0 0.0
MV BUS T-04 34.500 100.331 0.0 0 0 0.004 0.004 MV BUS T-03 0.012 -0.123 2.1 -10.1
MV BUS T-05 -0.017 0.119 2.0 -13.8
LV BUS T-04 0.000 0.000 0.0 0.0
MV BUS T-05 34.500 100.330 0.0 0 0 0.004 0.004 MV BUS T-04 0.017 -0.171 29 9.6
MV BUS T-08 -0.021 0.168 2.8 -12.2
LV BUS T-05 0.000 0.000 0.0 0.0
MYV BUS T-06 34.500 100.319 0.0 0 0 0.004 0.004 MV BUS T-07 -0.004 -0.004 0.1 74.5
LV BUS T-06 0.000 0.000 0.0 0.0
MV BUS T-07 34.500 100.319 0.0 0 0 0.004 0.004 MYV BUS T-06 0.004 -0.026 0.4 -15.8
MV BUS T-16 0.004 -0.061 1.0 -6.7
MV BUS T-15 -0.012 0.083 1.4 -14.7
LV BUS T-07 0.000 0.000 0.0 0.0
MV BUS T-08 34.500 100.328 0.0 0 0 0.004 0.004 MV BUS T-05 0.021 -0.266 4.4 -7.7
MV BUS T-09 -0.025 0.262 44 9.4
LV BUS T-08 0.000 0.000 0.0 0.0
MV BUS T-09 34500 100.325 0.0 0 0 0.004 0.004 MV BUS T-08 0.025 -0.382 6.4 -6.5
MV BUS T-10 -0.029 0.379 6.3 -7.6
LV BUS T-09 0.000 0.000 0.0 0.0
MV BUS T-10 34.500 100.322 0.0 0 0 0.004 0.004 MV BUS T-09 0.029 -0.471 79 -6.1
MYV BUS T-25 -0.033 0.467 7.8 -7.1
LV BUS T-10 0.000 0.000 0.0 0.0
MV BUS T-13 34.500 100.318 0.0 0 0 0.004 0.004 MV BUST-14 -0.004 -0.004 0.1 74.5
LV BUS T-13 0.000 0.000 0.0 0.0
MV BUS T-14 34500 100.318 0.0 0 0 0.004 0.004 MV BUST-13 0.004 -0.028 0.5 -14.3
MV BUS T-15 -0.008 0.025 0.4 -31.6
LV BUS T-14 0.000 0.000 0.0 0.0
MV BUS T-15 34.500 100.318 0.0 0 0 0.004 0.004 MV BUS T-07 0.012 -0.157 2.6 -7.9
MV BUS T-14 0.008 -0.105 1.8 -7.9
MV BUS T-17 -0.025 0.258 4.3 -9.6
LV BUS T-15 0.000 0.000 0.0 0.0
MV BUS T-16 34.500 100.319 0.0 0 0 0.004 0.004 MV BUS T-07 -0.004 -0.004 0.1 74.5
LV BUST-16 0.000 0.000 0.0 0.0
MV BUS T-17 34.500 100.313 0.0 0 0 0.004 0.004 JB-2/1 -0.029 0.422 7.0 -6.8
MV BUS T-15 0.025 -0.425 7.1 -5.8
LV BUS T-17 0.000 0.000 0.0 0.0
MV BUS T-20 34500 100.311 0.0 0 0 0.004 0.004 MV BUS T-21 -0.004 -0.004 0.1 74.5
LV BUS T-20 0.000 0.000 0.0 0.0

MV BUS T-21 34.500  100.311 0.0 0 0 0.004 0.004 MV BUS T-20 0.004 -0.072 1.2 -5.8



Project: NW OH WIND ETAP Page: 4
Location:  Paulding, OH 16.0.0C Date: 10-06-2017
Contract: SN: WESTWOODP
Engineer:  Josh Venden Study Case: NO GEN Revision: 0% GEN
Filename: NW_OH Config.: WTG OFFLINE
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
MYV BUS T-22 -0.008 0.068 1.1 -12.1
LV BUS T-21 0.000 0.000 0.0 0.0
MV BUS T-22 34.500 100311 0.0 0 0 0.004 0.004 IB-2/1 -0.016 0.179 3.0 9.2
MV BUS T-21 0.008 -0.098 1.6 -8.4
MYV BUS T-29 0.004 -0.085 1.4 -4.9
LV BUS T-22 0.000 0.000 0.0 0.0
MV BUS T-23 34.500  100.327 0.0 0 0 0.004 0.004 89F3A -0.045 0.838 14.0 -5.4
MV BUS T-28 0.041 -0.841 14.0 -4.9
LV BUS T-23 0.000 0.000 0.0 0.0
MV BUS T-24 34.500  100.300 0.0 0 0 0.004 0.004 MV BUS T-25 -0.004 -0.004 0.1 74.5
LV BUS T-24 0.000 0.000 0.0 0.0
MV BUS T-25 34.500  100.300 0.0 0 0 0.004 0.004 89FIA -0.041 0.987 16.5 -4.2
MV BUS T-10 0.033 -0.952 15.9 -3.5
MV BUS T-24 0.004 -0.039 0.7 -10.4
LV BUS T-25 0.000 0.000 0.0 0.0
MV BUS T-26 34.500  100.333 0.0 0 0 0.004 0.004 MV BUS T-27 -0.004 -0.004 0.1 74.5
LV BUS T-26 0.000 0.000 0.0 0.0
MV BUS T-27 34.500 100.333 0.0 0 0 0.004 0.004 MV BUS T-26 0.004 -0.034 0.6 -12.0
MV BUS T-28 -0.008 0.030 0.5 -26.2
LV BUS T-27 0.000 0.000 0.0 0.0
MV BUS T-28 34.500 100.333 0.0 0 0 0.004 0.004 MV BUS T-23 -0.041 0.687 11.5 -6.0
MV BUS T-27 0.008 -0.066 1.1 -12.3
MV BUS T-33 0.029 -0.625 10.4 -4.6
LV BUS T-28 0.000 0.000 0.0 0.0
MV BUS T-29 34500 100.311 0.0 0 0 0.004 0.004 MV BUS T-22 -0.004 -0.004 0.1 74.5
LV BUS T-29 0.000 0.000 0.0 0.0
MV BUS T-31 34.500 100.343 -0.1 0 0 0.004 0.004 MV BUS T-32 -0.004 -0.004 0.1 74.5
LV BUS T-31 0.000 0.000 0.0 0.0
MV BUS T-32 34.500 100.342 -0.1 0 0 0.004 0.004 MV BUS T-31 0.004 -0.107 1.8 -39
MYV BUS T-33 -0.008 0.103 1.7 -8.0
LV BUS T-32 0.000 0.000 0.0 0.0
MV BUS T-33 34.500  100.342 0.0 0 0 0.004 0.004 MV BUS T-28 -0.029 0.375 6.3 -1.7
MYV BUS T-32 0.008 -0.131 22 -6.3
MYV BUS T-34 0.017 -0.248 4.1 -6.7
LV BUS T-33 0.000 0.000 0.0 0.0
MV BUS T-34 34.500  100.343 -0.1 0 0 0.004 0.004 MV BUS T-33 -0.017 0.204 3.4 -8.1
MYV BUS T-36 0.008 -0.090 1.5 -9.1
MYV BUS T-39 0.004 -0.117 1.9 -3.5
LV BUS T-34 0.000 0.000 0.0 0.0



Project: NW OH WIND ETAP Page: 5

Location: Paulding, OH 16.0.0C Date: 10-06-2017
Contract: SN: WESTWOODP
Engineer:  Josh Venden Study Case: NO GEN Revision: 0% GEN
Filename: NW_OH Config.: WTG OFFLINE
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
MV BUS T-36 34.500 100.343 -0.1 0 0 0.004 0.004 MV BUS T-34 -0.008 0.020 0.4 -37.8
MYV BUS T-37 0.004 -0.024 0.4 -17.0
LV BUS T-36 0.000 0.000 0.0 0.0
MV BUS T-37 34.500  100.343 -0.1 0 0 0.004 0.004 MV BUS T-36 -0.004 -0.004 0.1 74.5
LV BUS T-37 0.000 0.000 0.0 0.0
MV BUS T-39 34.500 100.344 -0.1 0 0 0.004 0.004 MV BUS T-34 -0.004 -0.004 0.1 74.5
LV BUS T-39 0.000 0.000 0.0 0.0
MV BUS T-40 34.500  100.426 -0.1 0 0 0.004 0.004 89F4A -0.041 0.830 13.8 -5.0
MV BUS T-46 0.037 -0.833 13.9 -4.5
LV BUS T-40 0.000 0.000 0.0 0.0
MV BUS T-41 34.500  100.447 -0.1 0 0 0.004 0.004 IB-4/1 -0.004 -0.004 0.1 74.5
LV BUS T-41 0.000 0.000 0.0 0.0
MV BUS T-42 34.500 100.447 -0.1 0 0 0.004 0.004 IB-4/1 -0.017 0.228 3.8 -7.2
MYV BUS T-49 0.012 -0.232 3.9 -5.4
LV BUS T-42 0.000 0.000 0.0 0.0
MV BUS T-43 34.500  100.447 -0.1 0 0 0.004 0.004 IB-4/1 -0.004 -0.004 0.1 74.5
LV BUS T-43 0.000 0.000 0.0 0.0
MV BUS T-44 34.500 100.443 -0.1 0 0 0.004 0.004 JB-4/1 0.025 -0.407 6.8 -6.1
MV BUS T-45 -0.029 0.403 6.7 =72
LV BUS T-44 0.000 0.000 0.0 0.0
MV BUS T-45 34.500 100.439 -0.1 0 0 0.004 0.004 MV BUS T-44 0.029 -0.527 8.8 -5.5
MYV BUS T-46 -0.033 0.523 8.7 -6.3
LV BUS T-45 0.000 0.000 0.0 0.0
MV BUS T-46 34.500  100.432 -0.1 0 0 0.004 0.004 MV BUS T-40 -0.037 0.710 11.8 =52
MYV BUS T-45 0.033 -0.714 11.9 -4.6
LV BUS T-46 0.000 0.000 0.0 0.0
MV BUS T-48 34.500 100.450 -0.1 0 0 0.004 0.004 MV BUS T-49 -0.004 -0.004 0.1 74.5
LV BUS T-48 0.000 0.000 0.0 0.0
MV BUS T-49 34.500 100.450 -0.1 0 0 0.004 0.004 MV BUS T-42 -0.012 0.061 1.0 -20.0
MYV BUS T-48 0.004 -0.033 0.6 -12.5
MV BUS T-50 0.004 -0.032 0.5 -13.0
LV BUS T-49 0.000 0.000 0.0 0.0
MV BUS T-50 34.500  100.450 -0.1 0 0 0.004 0.004 MYV BUS T-49 -0.004 -0.004 0.1 74.5
LV BUS T-50 0.000 0.000 0.0 0.0
*POIL 138.000  100.000 0.0 0.231 -6.116 0 0 89TIA 0.231 -6.116 25.6 -3.8
MPT~3 13.800  100.372 0.0 0 0 0 0 HVBUSMPT 0.000 0.000 0.0 0.0
& 89T1B

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)

# Indicates a bus with a load mismatch of more than 0.1 MVA



Project: NW OH WIND ETAP Page: 1
Location:  Paulding, OH 16.0.0C Date: 10-06-2017
Contract: SN: WESTWOODP
Engineer:  Josh Venden Study Case: 1PU UNITY PF Revision: 0% GEN
Filename: NW_OH Config.: Normal
LOAD FLOW_ REPORT
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
89F1A 34.500  100.017 0.0 0 0 0 0 MV BUS T-25 0.042 0.244 4.1 16.9
89T1B -0.042 -0.244 41 169
89F2A 34.500  100.017 0.0 0 0 0 0 IB-2/1 0.046 0.401 68 114
89T1B -0.046 -0.401 68 114
89F3A 34.500  100.017 0.0 0 0 0 0 MV BUST-23 0.046 0.142 25 308
89T1B -0.046 -0.142 25 308
89F4A 34.500  100.017 0.0 0 0 0 0 MV BUS T-40 0.042 0911 153 -46
89T1B -0.042 0.911 153 -46
89T1A 138.000  100.000 0.0 0 0 0 o POl -0.229 -0.023 1.0 995
HV BUS MPT 0.229 0.023 1.0 995
89T1B 34.500  100.017 0.0 0 0 0 0 S89F4A 0.042 0911 153 -46
89F3A 0.046 0.142 25 308
89F2A 0.046 0.401 68 114
89F1A 0.042 0.244 41 169
MPT-~3 -0.175 0.124 3.6  -81.5
& HV BUS MPT
HV BUS MPT 138.000  100.000 0.0 0 0 0.054 0.147 89T1A -0.229 -0.023 1.0 995
89T1B 0.175 0.124 09 -81.6
& MPT~3
JB-2/1 34.500  100.002 0.0 0 0 0 0 MV BUST-17 0.029 0.491 8.2 5.9
MV BUS T-22 0.017 0.330 55 5.0
89F2A -0.046 -0.822 13.8 5.6
IB-4/1 34.500  100.003 0.0 0 0 0 0 MV BUS T-41 0.004 0.121 2.0 3.4
MV BUS T-42 0.017 0.359 6.0 4.6
MV BUS T-43 0.004 0.122 2.0 3.4
MV BUS T-44 -0.025 -0.602 10.1 4.1
LV BUS T-01 0.690  99.666 0.0 0.000 -0.146 0 0 MV BUS T-01 0.000 -0.146 122.6 0.0
LV BUS T-02 0.690  99.667 0.0 0.000 -0.146 0 0 MV BUS T-02 0.000 -0.146 122.6 0.0
LV BUS T-03 0.690  99.669 0.0 0.000 -0.146 0 0 MV BUS T-03 0.000 -0.146 122.6 0.0
LV BUS T-04 0.690  99.672 0.0 0.000 -0.146 0 0 MV BUS T-04 0.000 -0.146 122.6 0.0
LV BUS T-05 0.690  99.676 0.0 0.000 -0.146 0 0 MV BUS T-05 0.000 -0.146 122.6 0.0
LV BUS T-06 0.690  99.679 0.0 0.000 -0.146 0 0 MV BUS T-06 0.000 -0.146 122.6 0.0
LV BUS T-07 0.690  99.680 0.0 0.000 -0.146 0 0 MV BUS T-07 0.000 -0.146 122.6 0.0
LV BUS T-08 0.690  99.681 0.0 0.000 -0.146 0 0 MV BUS T-08 0.000 -0.146 122.6 0.0
LV BUS T-09 0.690  99.688 0.0 0.000 -0.146 0 0 MV BUS T-09 0.000 -0.146 122.5 0.0
LV BUS T-10 0.690  99.692 0.0 0.000 -0.146 0 0 MV BUST-10 0.000 -0.146 122.5 0.0



Project: NW OH WIND ETAP Page: 2
Location:  Paulding, OH 16.0.0C Date: 10-06-2017
Contract: SN: WESTWOODP
Engineer:  Josh Venden Study Case: 1PU UNITY PF Revision: 0% GEN
Filename: NW_OH Config.: Normal
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
LV BUS T-13 0.690  99.678 0.0 0.000 -0.146 0 0 MVBUST-13 0.000  -0.146 122.6 0.0
LV BUS T-14 0.690  99.679 0.0 0.000 -0.146 0 0 MV BUST-14 0.000  -0.146 122.6 0.0
LV BUS T-15 0.690  99.683 0.0 0.000 -0.146 0 0 MVBUST-15 0.000  -0.146 122.6 0.0
LV BUS T-16 0.690  99.678 0.0 0.000 -0.146 0 0 MVBUST-16 0.000  -0.146 122.6 0.0
LV BUS T-17 0.690  99.692 0.0 0.000 -0.146 0 0 MVBUST-17 0.000  -0.146 1225 0.0
LV BUS T-20 0.690  99.689 0.0 0.000 -0.146 0 0 MV BUS T-20 0.000  -0.146 1225 0.0
LV BUS T-21 0.690  99.691 0.0 0.000 -0.146 0 0 MV BUS T-21 0.000  -0.146 122.5 0.0
LV BUS T-22 0.690  99.693 0.0 0.000 -0.146 0 0 MV BUS T-22 0.000  -0.146 122.5 0.0
LV BUS T-23 0.690  99.695 0.0 0.000 -0.146 0 0 MV BUST-23 0.000  -0.146 122.5 0.0
LV BUS T-24 0.690  99.707 0.0 0.000 -0.146 0 0 MV BUS T-24 0.000  -0.146 1225 0.0
LV BUS T-25 0.690  99.708 0.0 0.000 -0.146 0 0 MV BUS T-25 0.000  -0.146 122.5 0.0
LV BUS T-26 0.690  99.685 0.0 0.000 -0.146 0 0 MV BUS T-26 0.000  -0.146 122.5 0.0
LV BUS T-27 0.690  99.687 0.0 0.000 -0.146 0 0 MV BUS T-27 0.000  -0.146 122.5 0.0
LV BUS T-28 0.690  99.689 0.0 0.000 -0.146 0 0 MV BUS T-28 0.000  -0.146 1225 0.0
LV BUS T-29 0.690  99.690 0.0 0.000 -0.146 0 0 MV BUS T-29 0.000  -0.146 122.5 0.0
LV BUS T-31 0.690  99.674 0.0 0.000 -0.146 0 0 MV BUS T-31 0.000  -0.146 122.6 0.0
LV BUS T-32 0.690  99.677 0.0 0.000 -0.146 0 0 MV BUS T-32 0.000  -0.146 122.6 0.0
LV BUS T-33 0.690  99.678 0.0 0.000 -0.146 0 0 MV BUS T-33 0.000  -0.146 122.6 0.0
LV BUS T-34 0.690  99.675 0.0 0.000 -0.146 0 0 MV BUS T-34 0.000  -0.146 122.6 0.0
LV BUS T-36 0.690  99.671 0.0 0.000 -0.146 0 0 MV BUST-36 0.000  -0.146 122.6 0.0
LV BUS T-37 0.690  99.671 0.0 0.000 -0.146 0 0 MV BUS T-37 0.000  -0.146 122.6 0.0
LV BUS T-39 0.690  99.673 0.0 0.000 -0.146 0 0 MV BUS T-39 0.000  -0.146 122.6 0.0
LV BUS T-40 0.690  99.723 0.0 0.000 -0.146 0 0 MV BUS T-40 0.000  -0.146 122.5 0.0
LV BUS T-41 0.690  99.698 0.0 0.000 -0.146 0 0 MV BUS T-41 0.000  -0.146 122.5 0.0
LV BUS T-42 0.690  99.698 0.0 0.000 -0.146 0 0 MV BUS T-42 0.000  -0.146 1225 0.0
LV BUS T-43 0.690  99.698 0.0 0.000 -0.146 0 0 MV BUS T-43 0.000  -0.146 1225 0.0
LV BUS T-44 0.690  99.705 0.0 0.000 -0.146 0 0 MV BUS T-44 0.000  -0.146 122.5 0.0
LV BUS T-45 0.690  99.711 0.0 0.000 -0.146 0 0 MV BUS T-45 0.000  -0.146 122.5 0.0
LV BUS T-46 0.690  99.718 0.0 0.000 -0.146 0 0 MV BUS T-46 0.000  -0.146 122.5 0.0
LV BUS T-48 0.690  99.689 0.0 0.000 -0.146 0 0 MV BUS T-48 0.000  -0.146 1225 0.0
LV BUS T-49 0.690  99.690 0.0 0.000 -0.146 0 0 MV BUS T-49 0.000  -0.146 122.5 0.0
LV BUS T-50 0.690  99.689 0.0 0.000 -0.146 0 0 MV BUS T-50 0.000  -0.146 122.5 0.0
MV BUS T-01 34500 99.970 0.0 0 0 0.004 0.004 MV BUS T-02 -0.004  -0.150 25 2.8
LV BUS T-01 0.000 0.146 25 0.0
MV BUS T-02 34.500  99.972 0.0 0 0 0.004 0.004 MV BUS T-01 0.004 0.104 1.7 4.0
MV BUS T-03 -0.008  -0.254 4.2 33
LV BUS T-02 0.000 0.146 2.5 0.0
MV BUS T-03 34500  99.974 0.0 0 0 0.004 0.004 MV BUS T-02 0.008 0.214 3.6 39
MV BUS T-04 0012 -0.364 6.1 3.4



Project: NW OH WIND ETAP Page: 3

Location:  Paulding, OH 16.0.0C Date: 10-06-2017
Contract: SN: WESTWOODP
Engineer:  Josh Venden Study Case: 1PU UNITY PF Revision: 0% GEN
Filename: NW_OH Config.: Normal
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
LV BUS T-03 0.000 0.146 2.5 0.0
MV BUS T-04 34.500  99.976 0.0 0 0 0.004 0.004 MV BUS T-03 0.012 0.318 53 39
MV BUS T-05 0017 -0.468 7.8 3.6
LV BUS T-04 0.000 0.146 2.5 0.0
MV BUS T-05 34500 99.980 0.0 0 0 0.004 0.004 MV BUS T-04 0.017 0.416 7.0 4.0
MV BUS T-08 -0.021 -0.566 9.5 37
LV BUS T-05 0.000 0.146 2.5 0.0
MV BUS T-06 34.500  99.983 0.0 0 0 0.004 0.004 MV BUS T-07 -0.004  -0.150 2.5 2.8
LV BUS T-06 0.000 0.146 2.5 0.0
MV BUS T-07 34.500  99.984 0.0 0 0 0.004 0.004 MV BUS T-06 0.004 0.121 2.0 34
MV BUS T-16 0.004 0.086 1.4 4.9
MV BUS T-15 0012 -0.356 6.0 35
LV BUS T-07 0.000 0.146 2.5 0.0
MV BUS T-08 34.500  99.985 0.0 0 0 0.004 0.004 MV BUS T-05 0.021 0.469 7.9 4.4
MV BUS T-09 -0.025 -0.619 10.4 4.0
LV BUS T-08 0.000 0.146 2.5 0.0
MV BUS T-09 34500 99.992 0.0 0 0 0.004 0.004 MV BUS T-08 0.025 0.499 8.4 5.0
MV BUS T-10 0029  -0.649 10.9 45
LV BUS T-09 0.000 0.146 2.5 0.0
MV BUS T-10 34.500  99.996 0.0 0 0 0.004 0.004 MV BUS T-09 0.029 0.558 9.3 52
MV BUS T-25 -0.033 -0.708 119 4.7
LV BUS T-10 0.000 0.146 25 0.0
MV BUS T-13 34.500  99.982 0.0 0 0 0.004 0.004 MV BUS T-14 -0.004  -0.150 2.5 2.8
LV BUS T-13 0.000 0.146 2.5 0.0
MV BUS T-14 34500  99.983 0.0 0 0 0.004 0.004 MV BUS T-13 0.004 0.118 2.0 35
MV BUS T-15 -0.008  -0.268 4.5 3.1
LV BUS T-14 0.000 0.146 2.5 0.0
MV BUS T-15 34.500  99.988 0.0 0 0 0.004 0.004 MV BUS T-07 0.012 0.283 4.7 4.4
MV BUS T-14 0.008 0.189 3.2 4.4
MV BUS T-17 0025  -0.622 10.4 4.0
LV BUS T-15 0.000 0.146 2.5 0.0
MV BUS T-16 34.500  99.982 0.0 0 0 0.004 0.004 MV BUS T-07 -0.004  -0.150 2.5 2.8
LV BUS T-16 0.000 0.146 2.5 0.0
MV BUS T-17 34.500  99.997 0.0 0 0 0.004 0.004 JB-2/1 0.029  -0.606 10.2 4.8
MV BUS T-15 0.025 0.456 7.6 5.5
LV BUS T-17 0.000 0.146 2.5 0.0
MV BUS T-20 34500 99.994 0.0 0 0 0.004 0.004 MV BUS T-21 0.004  -0.150 2.5 2.8
LV BUS T-20 0.000 0.146 25 0.0

MV BUS T-21 34.500  99.996 0.0 0 0 0.004 0.004 MV BUS T-20 0.004 0.075 1.3 5.5



Project: NW OH WIND ETAP Page: 4
Location:  Paulding, OH 16.0.0C Date: 10-06-2017
Contract: SN: WESTWOODP
Engineer:  Josh Venden Study Case: 1PU UNITY PF Revision: 0% GEN
Filename: NW_OH Config.: Normal
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
MV BUS T-22 -0.008  -0.225 3.8 3.7
LV BUS T-21 0.000 0.146 2.5 0.0
MV BUS T-22 34.500  99.997 0.0 0 0 0.004 0.004 JB-2/1 -0.017  -0.408 6.8 4.1
MV BUS T-21 0.008 0.196 33 4.2
MV BUS T-29 0.004 0.062 1.0 6.7
LV BUS T-22 0.000 0.146 25 0.0
MV BUS T-23 34.500  99.999 0.0 0 0 0.004 0.004 89F3A -0.046 0779 13.1 59
MV BUS T-28 0.042 0.629 10.6 6.6
LV BUS T-23 0.000 0.146 2.5 0.0
MV BUS T-24 34.500  100.011 0.0 0 0 0.004 0.004 MV BUS T-25 -0.004  -0.150 25 2.8
LV BUS T-24 0.000 0.146 2.5 0.0
MV BUS T-25 34.500  100.012 0.0 0 0 0.004 0.004 89F1A 0.042  -0.483 8.1 8.6
MV BUS T-10 0.033 0.226 38 146
MV BUS T-24 0.004 0.107 1.8 39
LV BUS T-25 0.000 0.146 2.5 0.0
MV BUS T-26 34.500  99.990 0.0 0 0 0.004 0.004 MV BUS T-27 -0.004  -0.150 2.5 2.8
LV BUS T-26 0.000 0.146 2.5 0.0
MV BUS T-27 34.500  99.991 0.0 0 0 0.004 0.004 MV BUS T-26 0.004 0.113 1.9 37
MV BUS T-28 -0.008  -0.263 4.4 32
LV BUS T-27 0.000 0.146 2.5 0.0
MV BUS T-28 34500 99.993 0.0 0 0 0.004 0.004 MV BUS T-23 0042 -0.782 13.1 53
MV BUS T-27 0.008 0.227 3.8 37
MV BUS T-33 0.029 0.405 6.8 72
LV BUS T-28 0.000 0.146 2.5 0.0
MV BUS T-29 34500 99.995 0.0 0 0 0.004 0.004 MV BUS T-22 0.004  -0.150 2.5 2.8
LV BUS T-29 0.000 0.146 2.5 0.0
MV BUS T-31 34.500  99.979 0.0 0 0 0.004 0.004 MV BUS T-32 -0.004  -0.150 2.5 2.8
LV BUS T-31 0.000 0.146 2.5 0.0
MV BUS T-32 34500 99.981 0.0 0 0 0.004 0.004 MV BUS T-31 0.004 0.041 0.7 102
MV BUS T-33 -0.008  -0.191 32 4.4
LV BUS T-32 0.000 0.146 2.5 0.0
MV BUS T-33 34.500  99.983 0.0 0 0 0.004 0.004 MV BUS T-28 0.029  -0.653 10.9 4.5
MV BUS T-32 0.008 0.163 2.7 5.1
MV BUS T-34 0.017 0.340 57 4.9
LV BUS T-33 0.000 0.146 2.5 0.0
MV BUS T-34 34.500  99.980 0.0 0 0 0.004 0.004 MV BUS T-33 0017 -0.384 6.4 43
MV BUS T-36 0.008 0.203 3.4 4.1
MV BUS T-39 0.004 0.031 0.5 135
LV BUS T-34 0.000 0.146 2.5 0.0



Project: NW OH WIND ETAP Page: 5
Location:  Paulding, OH 16.0.0C Date: 10-06-2017
Contract: SN: WESTWOODP
Engineer:  Josh Venden Study Case: 1PU UNITY PF Revision: 0% GEN
Filename: NW_OH Config.: Normal
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar D MW Mvar Amp %PF %Tap
MV BUS T-36 34500 99.976 0.0 0 0 0.004 0.004 MV BUS T-34 -0.008  -0.273 4.6 3.0
MV BUS T-37 0.004 0.123 2.1 34
LV BUS T-36 0.000 0.146 2.5 0.0
MV BUS T-37 34.500  99.975 0.0 0 0 0.004 0.004 MV BUS T-36 -0.004  -0.150 2.5 2.8
LV BUS T-37 0.000 0.146 2.5 0.0
MV BUS T-39 34500 99.977 0.0 0 0 0.004 0.004 MV BUS T-34 -0.004  -0.150 25 2.8
LV BUS T-39 0.000 0.146 2.5 0.0
MV BUS T-40 34.500  100.027 0.0 0 0 0.004 0.004  89F4A 0.042 0642 10.8 6.5
MV BUS T-46 0.038 0.492 8.3 7.6
LV BUS T-40 0.000 0.146 2.5 0.0
MV BUS T-41 34.500  100.002 0.0 0 0 0.004 0.004 JB-4/1 -0.004  -0.150 2.5 2.8
LV BUS T-41 0.000 0.146 2.5 0.0
MV BUS T-42 34.500  100.003 0.0 0 0 0.004 0.004 JB-4/1 0017 -0.360 6.0 4.6
MV BUS T-49 0.013 0.210 35 6.0
LV BUS T-42 0.000 0.146 2.5 0.0
MV BUS T-43 34.500  100.002 0.0 0 0 0.004 0.004 JB-4/1 -0.004  -0.150 2.5 2.8
LV BUS T-43 0.000 0.146 2.5 0.0
MV BUS T-44 34.500  100.010 0.0 0 0 0.004 0.004 JB-4/1 0.025 0.475 8.0 53
MV BUS T-45 0.029  -0.625 10.5 4.7
LV BUS T-44 0.000 0.146 2.5 0.0
MV BUS T-45 34.500  100.015 0.0 0 0 0.004 0.004 MV BUS T-44 0.029 0.503 8.4 5.8
MV BUS T-46 -0.033 -0.653 10.9 5.1
LV BUS T-45 0.000 0.146 2.5 0.0
MV BUS T-46 34.500  100.022 0.0 0 0 0.004 0.004 MV BUS T-40 0.038 0614 10.3 6.1
MV BUS T-45 0.033 0.464 7.8 7.2
LV BUS T-46 0.000 0.146 25 0.0
MV BUS T-48 34.500  99.993 0.0 0 0 0.004 0.004 MV BUS T-49 -0.004  -0.150 2.5 2.8
LV BUS T-48 0.000 0.146 2.5 0.0
MV BUS T-49 34500 99.995 0.0 0 0 0.004 0.004 MV BUS T-42 0012 -0.379 6.3 33
MV BUS T-48 0.004 0.114 1.9 36
MV BUS T-50 0.004 0.115 1.9 3.6
LV BUS T-49 0.000 0.146 2.5 0.0
MV BUS T-50 34500 99.993 0.0 0 0 0.004 0.004 MV BUS T-49 0.004  -0.150 2.5 2.8
LV BUS T-50 0.000 0.146 25 0.0
* POl 138.000  100.000 0.0 0.229 0.017 0 0 89TIA 0.229 0.017 10 997
MPT~3 13.800  100.019 0.0 0 0 0 0 HVBUSMPT 0.000 0.000 0.0 0.0
& 89T1B

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)

# Indicates a bus with a load mismatch of more than 0.1 MVA



Pro-ect: DF OHF 2D ETAP Page: 6
Location: Paulding, OH 60T _ate: 6T7TORT6V
Contract: SD: F ESnF OO_P
Engineer:  Josh Venden Study Case: NP1 6P, Yefision: Tk AED
. ilenaj e: DF IOH ConNgW  Dorj al
LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
2 pv k 9agW gngw  O9F 9 far 9F 9 far 2 9F 9 far 8j 3 k P. k ma3
4N 68 SBWIT 6TTWov ™ T T T 9 VUISmRG TWBR TWRBB BW 60W
4ANmU TIWBR TI'\RBB BW 60W
4N R8 SBWIT  6TTWov ™ T T 1 JURG TWRO TWBT6 oW 66\
4NmoU TTWB0 TIBT6 ow 66\8
4N 58 SBWIT 6TTWov ™ T T T 9 VUISmRS TWBO TWBR RW STW
4ANmU TTWBO TIWBR RW 5TW
4N B8 SBWIT 6TTWov ™ T T T 9 VUL S niBT TWBR TTW66 6GW BY
4NmoU TIWBR TWo6 6GW BYW
4Nm68 654WIT ~ NGWIT ™ T T T PO2 TIRRS TIWIN oW N\W
HVUIS9 Pm TRRS TWIN oW NNW
4ANmpU SBWIT 6TTWov ™ T T T 4N B TWBR TTW66 6GW BY
4N 58 TWBO TWBR RW STW
4N R8 TWBO TBT6 ow 66\8
4N 68 TWBR T\RBB BW 60W
9 Pm-5 TTWG TWRB 5W  H6W
& HVUIS9 Pm
HVUIS9 Pm 654WIT ~ NGWIT ™ T ™B4 TW55  4Nmo8 TIRRS TIWIN oW NNW
4ANmU TG TTWRB ™  A6W TGWIT
& 9 Pm-5
JUR6 SBWIT 6TTWIR ™ T T T 9 VUIS nilby TWRN TBNG 4w G
9 VUI S mRR TWov TW5T Gw GW
4N R8 TTWBO TTWRR 65W (€4
JUB6 SBWIT  6TTWIS ™ T T T 9 VUIS B TWIB TWR6 RW 5\
9 VUl Sm/BR TWov TWQN ow BW
9 VUI S m7BS TWIB TWRR RW 5\
9 V UI S m/BB TIIRG TTWIR 6TW BW
LV Ul S m7T6 TWNT N\W00 ™ TWIT TTWB0 T T 9 VUIS niT6 TWIT TTWB0 6RRW ™n
LV Ul S m7IR TONT  N\WOv ™ TWIT TIeBO T T 9 VUISn7IR TWIT TIWB0 O6RRW ™
LV Ul S m7T5 TWNT  N\WON ™ TWIT TIeBO T T 9 VUIS 7S5 TWIT TIBO O6RRW ™
LV Ul S n7IB TWNT NNWVR ™ TWIT TTWB0 T T 9 VUISnIB TWIT TTWB0 O6RRW ™
LV Ul S m71G TWNT N\Wv0 ™ TWIT TTWB0 T T 9 VUISn7lG TWIT TTWB0 6RRW ™n
LV Ul S m710 TONT  NNWVN ™ TWIT TIeBO T T 9 VUIS 7o TWIT TIWB0 O6RRW ™
LV Ul S m7Tv TWNT  NN\W4T ™ TWIT TIeBO T T 9 VUISn7lv TWIT TIBO ORRW ™
LV U1 S m7T4 TWNI N\W46 ™ TWIT TTWB0 T T 9 VUISnm4 TWIT TTWB0 O6RRW ™
LV Ul S m7IN TWNT N\w44 ™ TWIT TTWB0 T T 9 VUISn7IN TWIT TTWB0 6RRW ™n
LV Ul Sm#T TONT  NNWNR ™ TWIT TIeBO T T 9 VUISnibT TWIT TIWB0 O6RRW ™



Pro-ect: DF OHF 2D ETAP Page: R
Location: Paulding, OH 60T _ate: 6T7TORT6V
Contract: SD: F ESnF OO_P
Engineer:  Josh Venden Study Case: NP1 6P, Yefision: Tk AED
. ilenaj e: DF IOH ConNgW  Dorj al
Bus Voltage Generation Load Load Flow XFMR
2 pv k 9agW gngw  O9F 9 far 9F 9 far 2 9F 9 far 8j 3 k P. k ma3
LV Ul S m%65 TWNT  N\Wv4 ™ TWIT TIeBO T T 9 VUIS s TWIT TIWB0 O6RRW ™
LV Ul S m7%B TWNT NNGVN ™ TWIT TIeBO T T 9 VUISnibB TWIT TIeBO O6RRW ™
LV Ul S m®G TWNT N\W45 ™ TWIT TTWB0 T T 9 VUISnibG TWIT TTWB0 6RRW ™n
LV Ul S m’60 TOWNT  N\Wv4 ™ TWIT TIWB0 T T 9 VUIS 0 TWIT TIWB0 O6RRW ™
LV Ul S mfov TWNT  NNWNR ™ TWIT TIeBO T T 9 VUIS v TWIT TIWB0 ORRW ™
LV Ul S mRT TWNT NNWAN ™ TWIT TIeBO T T 9 VUISmRT TWIT TIeBO O6RRW ™
LV Ul S m7’R6 TWNT N\WNo ™ TWIT TTWB0 T T 9 VUIS niR6 TWIT TTWB0 6RRW ™n
LV Ul S mRR TONT  NNANS ™ TWIT TIWB0 T T 9 VUI SRR TWIT TIWB0 ORRW ™
LV Ul S mRS TWNT  NNWNG ™ TWIT TIeBO T T 9 VUSRS TWIT TIWB0 ORRW ™
LV Ul S m/RB TWNT N\WTv ™ TWIT TIeB0 T T 9 VUISnRB TWIT TIeBO O6RRW ™
LV Ul S mRRG TWNT N\WT4 ™ TWIT TTWB0 T T 9 VUISniRG TWIT TTWB0 6RRW ™n
LV Ul S m7R0 TWNT  N\W4G ™ TWIT TIWB0 T T 9 VUI SR TWIT TIWBO ORRW ™
LV Ul S mRv TWNT  N\W4v ™ TWIT TIeBO T T 9 VUISmRy TWIT TIWB0 ORRW ™
LV Ul S m7R4 TWNT NNWAN ™ TWIT TIeBO T T 9 VUISmR4 TWIT TIeBO 6RRW ™
LV Ul S m/RN TWNT NNWNT ™ TWIT TTWB0 T T 9 VUIS miRN TWIT TTWB0 6RRW ™n
LV Ul S m756 TONT  NNWWB ™ TWIT TIWB0 T T 9 VUISn7s6 TWIT TTWBO 6RRW ™
LV Ul Sm7’R TWNT  N\Wvv ™ TWIT TIeBO T T 9 VUISnBR TWIT TIWB0 O6RRW ™
LV U1 S m755 TWNT NN@Wv4 ™ TWIT TIeBO T T 9 VUISm5S TWIT TIeBO O6RRW ™
LV Ul Sm75B TWNT NWG ™ TWIT TTWB0 T T 9 VUISni’sB TWIT TTWB0 6RRW ™n
LV Ul S m750 TONT  NNWvo ™ TWIT TIWB0 T T 9 VUI S50 TWIT TIWB0 O6RRW ™
LV Ul S m75v TWNT  N\WvO ™ TWIT TIeBO T T 9 VUIS sy TWIT TIWB0 ORRW ™
LV Ul S m’5N TWNT NNWVS ™ TWIT TIeBO T T 9 VUISmAN TWIT TIeBO O6RRW ™
LV Ul S m/BT TWNT NAWRS ™ TWIT TTWB0 T T 9 VUL S niBT TWIT TTWB0 6RRW ™n
LV Ul S mBo TWNT  NNAM ™ TWIT TIWB0 T T 9 VUISnB TWIT TIWBO ORRW ™
LV Ul S m/BR TWNT  N\NaN ™ TWIT TIeBO T T 9 VUISnBR TWIT TIWB0 ORRW ™
LV U1 S m7BS TWNT NN ™ TWIT TIeBO T T 9 VUISmBS TWIT TIWBO O6RRW ™
LV Ul S m7/BB TWNT N\WIG ™ TWIT TTWB0 T T 9 VUISniBB TWIT TTWB0 6RRW ™n
LV Ul S mBG TONT  N\Wo6 ™ TWIT TIWB0 T T 9 VUISnBG TWIT TIWBO O6RRW ™
LV Ul S m7B0 TWNT  N\Wb4 ™ TWIT TIeBO T T 9 VUIS B TWIT TIeB0 ORRW ™
LV U1 S m7B4 TWNT NNWAN ™ TWIT TIeBO T T 9 VUISmB4 TWIT TIBO O6RRW ™
LV Ul S m/BN TWNT NNWNT ™ TWIT TTWB0 T T 9 VUIS BN TWIT TTWB0 6RRW ™n
LV Ul S miGI' TWNT  NNW4AN ™ TWIT TIWB0 T T 9 VUISmGr TWIT TIWBO ORRW ™
9 V Ul S m7T6 SBWIT  NNWT ™ T T TWIB TWIB 9 V UI S n7IR TTWIB TINGT RW RW
LV U1 S m7T6 TWIT TWB0 RW ™
9 VUl S m7IR SBWIT N\WR ™ T T TWIB TWIB 9 V Ul S ni7T6 TWIB TWIB 6W BWY
9 V UI S mi7TS TIWT4 TIRGB BW SW
LV Ul S m7IR TWIT TWB0 RW ™
9 V UI S m7T5 SBWIT N\WB ™ T T TWIB TWIB 9 V Ul S n7IR W4 TWR6B 5w SW
9 VUl S ni7IB TITWoR 7TW0B 0w 5\



Pro-ect: DF OHF 2D ETAP Page: 5
Location: Paulding, OH 60T _ate: 6T7TORT6V
Contract: SD: F ESnF OO_P
Engineer:  Josh Venden Study Case: NP1 6P, Yefision: Tk AED
. ilenaj e: DF IOH ConNgW  Dorj al
Bus Voltage Generation Load Load Flow XFMR
2 pv k 9agW gngw  O9F 9 far 9F 9 far 2 9F 9 far 8j 3 k P. k ma3
LV Ul S m7T5 TWIT TWB0 RW ™
9 VUl S m7TB SBWIT NNWO ™ TWIB TWIB 9 V Ul S ni7T5 TW6R TWo4 GW SW
9 V U1 S ni7lTG TTWov TIR04 vW SW
LV Ul S m7IB TWIT TWB0 RW ™
9 VUl S m7IG SBWIT ~ NNWAT ™ TWIB TWIB 9 V Ul S m7IB TWov TB60 vW BW
9 V UI S m7T4 TIVIR6 TID0 N S5W
LV Ul S m7TG TWIT TWB0 RW ™n
9 V Ul S m710 SBWIT — N\W45 ™ TWIB TWIB 9 V Ul S ni7Tv TIWIB TIWGT RW RW
LV Ul S m710 TWIT TWB0 RW ™
9 V UI S m7Tv SBWIT NNWB ™ TWIB TWIB 9 V Ul S m7T0 TWIB TWR6 RW 5\
9 V U1 S mi’60 TWIB TWAO 6B BW
9 V UI S mbG TIW6R WA ow SW
LV Ul S m7Tv TWIT TWB0 RW ™
9 VUI S m7T4 SBWIT NNWG ™ TWIB TWIB 9 V Ul S n7TG TVIR6 TWRON vV BB
9 VU1 S m7IN TIVIRG TTWON 6TH BWY
LV Ul S m7T4 TWIT TWB0 RW ™
9 VUI S m7IN SBWIT  NNW\R ™ TWIB TWIB 9 V Ul S m7I4 TWRG TBNN 48 Gw
9 VUI ST TIVVRN TIWBN 6TW BW
LV Ul S m7IN TWIT TWB0 RW ™n
9 VUI S miT SBWIT  NNWND ™ TWIB TWIB 9 V Ul S m7IN TWRN TWGH NW GR
9 VUl S mRG TIWS5 TTWI4 66'W BW
LV Ul SmiT TWIT TWB0 RW ™
9 V UI S mi#%5 SBWIT N\WIR ™ TWIB TWIB 9 V Ul S ni6B TTWIB TIWGT RW RW
LV Ul S 5 TWIT TWB0 RW ™
9 VUI S m6B SBWIT  N\W45 ™ TWIB TWIB 9 V UI S %65 TWIB TWo4 RW SW
9 V UI S m’6G TTWT4 TIRO4 BW S5W
LV Ul S m7’B TWIT TWB0 RW ™n
9 V Ul S milbG SBWIT — N\W44 ™ TWIB TWIB 9 V Ul S ni7Tv TW6R T\R4S BW BE
9 VUI S m7%B TWI4 TWAN SW BWS
9 V U1 S niov TIVIRG TIWRR 6T\B BW
LV Ul S mG TWIT TWB0 RW ™n
9 V Ul S m’0 SBWIT  N\W4R ™ TWIB TWIB 9 V Ul S mi7Tv TIWIB TIWGT RW RW
LV U1 S m7’0 TWIT TWB0 RW ™
9 V U1 S mov SBWIT NN ™ TWIB TWIB JUR6 TIVVRN 7TWI0 6TW BW
9 V U1 S nilbG TWRG TBD vW GG
LV Ul S nmv TWIT TWB0 RW ™
9 VUI S mRT SBWIT  NNW\B ™ TWIB TWIB 9 V Ul S mR6 TTWIB TINGT RW RW
LV Ul S mRT TWIT TWB0 RW ™
9 V Ul S mR6 SBWIT NWND ™ TWIB TWIB 9 V Ul S miRT TWIB TWG oW GW



Pro-ect: DF OHF 2D ETAP Page: B
Location: Paulding, OH 60T _ate: 6T7TORT6V
Contract: SD: F ESnF OO_P
Engineer:  Josh Venden Study Case: NP1 6P, Yefision: Tk AED
. ilenaj e: DF IOH ConNgW  Dorj al
Bus Voltage Generation Load Load Flow XFMR
2 pv k 9agW gngw  O9F 9 far 9F 9 far 2 9F 9 far 8j 3 k P. k ma3
9 VUI S mRR TIWT4 TIRRG SW SW
LV Ul S m7R6 TWIT TWB0 RW ™
9 VUl S m/RR SBWIT NN ™ TWIB TWIB JUR6 TTWov TIBT4 ow BW
9 V Ul S mR6 TWT4 TWN) SW BWR
9 VUI Sm/RN TWIB TWOR oW (%
LV UI S m/RR TWIT TWB0 RW ™
9 V UI S mRS SBWIT NN ™ TWIB TWIB 4N 58 TTWB0 TTWWN 65W GW
9 V UI S m7R4 TWBR TWRN 6TW 0w
LV Ul S m7RS TWIT TWB0 RW ™
9 V UI S m/RB SBWIT  6TTWo6 ™ TWIB TWIB 9 V Ul S mRG TTWIB TIWGT RW RW
LV Ul S m/RB TWIT TWB0 RW ™n
9 V Ul S mRG SBWIT 6TTWoR ™ TWIB TWIB 4N 68 TIWBR TIBAS 4W 4W
9 VUI ST TWs5 TRRO SW 6BW
9 V UI S m/RB TWIB TWIv oW SW
LV Ul S mRG TWIT TWB0 RW ™n
9 V UI S mR0 SBWIT ~ NNWNT ™ TWIB TWIB 9 V Ul S mRv TIWIB TIWGT RW RW
LV Ul S m7R0 TWIT TWB0 RW ™
9 V UI S mRvy SBWIT NN ™ TWIB TWIB 9 V Ul S R0 TWIB TW65 O6W 5W
9 VUI S m/R4 TTWI4 TTWRO5 BB SW
LV Ul S mRv TWIT TWB0 RW ™
9 VUI S mR4 SBWIT  NNWN\S ™ TWIB TWIB 9 V Ul S m/RS TIWBR TIWAR 65W GW
9 V UI S mRv W4 TWRRv 5w 5W
9 VUl Sm#55 TWRN TBIG ow v
LV Ul S n7R4 TWIT TWB0 RW ™
9 V UI S m/RN SBWIT  NNWNG ™ TWIB TWIB 9 V UI S m/RR TTWIB TINGT RW RW
LV Ul S m/RN TWIT TWB0 RW ™
9 V UI S m756 SBWIT NN ™ TWIB TWIB 9 V Ul S ni’5R TTWIB TIWGT RW RW
LV Ul S 756 TWIT TWB0 RW ™
9 VUI S m5R SBWIT  N\W4o6 ™ TWIB TWIB 9 V Ul S mi’56 TWIB TWB6 ™ 6TWR
9 VUl S m755 TIWI4 TN SW BB
LV Ul Sm’AR TWIT TWB0 RW ™n
9 V UI S m755 SBWIT — N\W45 ™ TWIB TWIB 9 V Ul S m/R4 TIVIRN TG 6TW BW
9 VUI Sm’5R TWI4 TW05 RW GW
9 VUI Sm’5B TWov TWBT GW BW
LV Ul S mi/55 TWIT TWB0 RW ™n
9 VUI S m7’5B SBWIT ~ N\WAT ™ TWIB TWIB 9 V Ul S mi/55 TTWov TA4B [ BW
9 VUl Sm750 TWT4 TWRTS 5\ BW
9 VUI S m’SN TWIB TW56 ™ 65W
LV Ul Sm75B TWIT TWB0 RW ™n
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Bus Voltage Generation Load Load Flow XFMR
2 pv k 9agW gngw  O9F 9 far 9F 9 far 2 9F 9 far 8j 3 k P. k ma3
9 VUl Sm750 SBWIT  NNWvO ™ TWIB TWIB 9 V UI S m’5B TIWT4 TIRVS BW 5w
9 V UI S mi’5v TWIB TWRS RW 5\
LV Ul S mi750 TWIT TWB0 RW ™
9 V UI S m7’5v SBWUIT  N\WG ™ TWIB TWIB 9 V Ul S mi’50 TIWIB TIWGT RW RW
LV Ul S m75v TWIT TWB0 RW ™
9 VUI Sm’5N SBWIT NNy ™ TWIB TWIB 9 VUl Sm’5B TTWIB TIWGT RW RW
LV Ul S m’AN TWIT TWB0 RW ™n
9 V UI S mBT SBWIT 6TTWRy ™ TWIB TWIB 4N BS TIWBR TIABR 6TW 0w
9 V UI S m/B0 TW54 TW\R 4W vW
LV U1 S m/BT TWIT TWB0 RW ™
9 V UI S m/B6 SBWIT 6TTWIR ™ TWIB TWIB JUB/6 TTWIB TIWGT RW RW
LV Ul S mBo TWIT TWB0 RW ™
9 VUI S m/BR SBWIT 6TTWIS ™ TWIB TWIB JUB6 TIWov TIWOT ow BW
9 V UI S m/BN TW6S TW6T SW ow
LV Ul S m/BR TWIT TWB0 RW ™n
9 VUI S m/BS SBWIT 6TTWIR ™ TWIB TWIB JUB6 TIWIB TIWGT RW RW
LV Ul S m/BS TWIT TWB0 RW ™
9 VUI S /BB SBWIT 6TTW6T ™ TWIB TWIB JUB6 TIRG TBVG 4w GW
9 V Ul S niBG TIVIRN TIARG 6T BW
LV Ul S m/BB TWIT TWB0 RW ™
9 VU1 S mBG SBWIT 6TTWoG ™ TWIB TWIB 9 V Ul S m/BB TWRN TWIS 48 GwW
9 V UI S m7B0 TIWSS WG 6TW GW
LV Ul S m/BG TWIT TWB0 RW ™n
9 V UI S m/0 SBWIT 6TTWRR ™ TWIB TWIB 9 V Ul S m/BI' TIWs4 7TW6B 6TW 0w
9 V UI S mBG TW55 TWOB vW viR
LV U1 S m7B0 TWIT TWB0 RW ™
9 VUI S m/B4 SBWIT NS ™ TWIB TWIB 9 V Ul S ni/BN TTWIB TIWGT RW RW
LV Ul S m/B4 TWIT TWB0 RW ™
9 VUI Sm/BN SBWIT  NNWNG ™ TWIB TWIB 9 V UI S m/BR TIWW6R TIWWN 0w SW
9 VUI S m/B4 TWIB TW6B OW 5w
9 V UI S miGT' TWIB TW6G O6W SW
LV Ul S m/BN TWIT TWB0 RW ™
9 VUl S miGI' SBWIT  NNWN\S ™ TWIB TWIB 9 V UI S /BN TTWIB TIWGT RW RW
LV U1 S miGI TWIT TWB0 RW ™
*PO2 654WTIT NGWIT ™ TRRS TWIB T T 4Nimp8 TRRS TWIB 6W  6TTW
9 Pm~5 6SWIT  6TTWON ™ T T HVUIS9 Pm TWIT TWIT ™ ™
& 4NmoU

* ndicates a foltage regulated bus ( foltage controlled or swing ty3e j achine connected to it)

# 2ndicates a bus with a load j isj atch oM ore than TW9 V8
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Engineer: Josh Venden Study Case: NG NP1 o

lilename: WI _OH Conkig.: Wormal

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR
IF AV %p ag. Mng. pT p var pT p var IF pT p var Mm8 %P1 %Da8
931NV 45.B00  ND0.025 0.0 0 0 0 o p VUGS D2B 0.052 0.245 5.0 NI.6
93DNU -0.052 -0.245 5.0 N7.6
9312M 45800  ND0.025 0.0 0 0 0 0 JU2N 0.056 0.430 6.6  NN7
93DNU -0.056 -0.430 6.6 NN7
9314M 45.B00  N00.025 0.0 0 0 0 0 p VUGS D24 0.056 0.0 24 44N
93DNU -0.056 -0.N40 2.4 44N
9315M 45800 ND0.025 0.0 0 0 0 0 p VUGSD-50 0.052  -0.32N N85 -5B
93DNU -0.052 0.32N NBS -5.B
93DNV N9.000  ND0.000 0.0 0 0 0 o POI -0.223 0.020 NO -33.6
HV UGS p PD 0.223 -0.020 NO -33.6
93DNU 45800 ND0.025 0.0 0 0 0 0 9315M 0.052  -0.32N N85 -5B
9314M 0.056 0.\M0 24 44.N
9312M 0.056 0.430 6.6 NN7
931NM 0.052 0.245 5.0 N7.6
p PD~4 -0.N/B 0.No7 5N -724

& HV UGS p PD

HV UGS p PD N49.000  ND0.000 0.0 0 0 0.0B5 0.N57  93DNM -0.223 0.020 NO  -33.6
93DNU 0.N/B -0.No7 NO -72.4
& p PD~4
JU-2/N 45.B00  ND0.009 0.0 0 0 0 0 p VUGSDN 0.023 0.595 9.N 6.0
p VUGS D-22 0.0N7 0.426 BB BN
9312M -0.056 -0.9N) N6 B6
JU-5/N 45.B00  ND0.OND 0.0 0 0 0 0 p VUGS D-5N 0.005 0.N20 2.0 4B
p VUGS D-52 0.0N7 0.4BB B3 5.7
p VUGS D-54 0.005 0.N2N 2.0 4.5
p VUGS D-55 -0.02B -0.B36 N.O 52
LV UGS D-ON 0.630  33.67B 0.0 0.000 -0.N5B 0 0 p VUGS D-ON 0.000 -0.N5B NN7 0.0
LV UGS D-02 0.630  33.676 0.0 0.000 -0.N5B 0 0 p VUGS D02 0.000 -0.N5B NN7 0.0
LV UGS D-04 0.630  33.679 0.0 0.000 -0.N6B 0 0 p VUGS D04 0.000 -0.N5B N2N7 0.0
LV UGS D-05 0.630 33.69N 0.0 0.000 -0.N5B 0 0 p VUGS D05 0.000 -0.N5B NN7 0.0
LV UGS D-0B 0.630  33.69B 0.0 0.000 -0.N5B 0 0 p VUGSD-0B 0.000 -0.N5B NN7 0.0
LV UGS D-06 0.630  33.697 0.0 0.000 -0.N5B 0 0 p VUGS D06 0.000 -0.N5B NN7 0.0
LV UGS D-07 0.630  33.699 0.0 0.000 -0.N6B 0 0 p VUGSD07 0.000 -0.N5B N2N7 0.0
LV UGS D-09 0.630 33.630 0.0 0.000 -0.N5B 0 0 p VUGSD-09 0.000 -0.N5B NN7 0.0
LV UGS D-03 0.630  33.636 0.0 0.000 -0.N5B 0 0 p VUGSD03 0.000 -0.N5B NN7 0.0

LV UGS DN 0.630  33.70N 0.0 0.000 -0.N5B 0 0 p VUGSDN 0.000 -0.N5B NN7 0.0
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Bus Voltage Generation Load Load Flow XFMR
IF AV %p ag. Mng. pT p var pT p var IF pT p var Mm8 %P1 %Da8
LV UGS DM 0.630 33.697 0.0 0.000 -0.\6B 0 0 p VUGS DM 0.000 -0.\6B NN7 0.0
LV UGS DN 0.630 33.699 0.0 0.000 -0.N5B 0 0 p VUGSDN 0.000 -0.N5B NN7 0.0
LV UGS D-NB 0.630 33.632 0.0 0.000 -0.N6B 0 0 p VUGSDNB 0.000 -0.N6B N2N7 0.0
LV UGS D-No 0.630 33.697 0.0 0.000 -0.N6B 0 0 p VUGS DN 0.000 -0.N6B N2N7 0.0
LV UGS DN/ 0.630 33.70N 0.0 0.000 -0.\6B 0 0 p VUGSDN 0.000 -0.\6B NN7 0.0
LV UGS D20 0.630 33.639 0.0 0.000 -0.N5B 0 0 p VUGSD20 0.000 -0.N5B NN7 0.0
LV UGS D-2N 0.630 33.700 0.0 0.000 -0.N6B 0 0 p VUGS D2N 0.000 -0.N6B N2N7 0.0
LV UGS D-22 0.630 33.70N 0.0 0.000 -0.N6B 0 0 p VUGSD22 0.000 -0.N6B N2N7 0.0
LV UGS D24 0.630 33.705 0.0 0.000 -0.\6B 0 0 p VUGSD24 0.000 -0.\6B NN7 0.0
LV UGS D25 0.630 33.7NB 0.0 0.000 -0.N5B 0 0 p VUGSD25 0.000 -0.N5B NN7 0.0
LV UGS D-2B 0.630 33. 7N 0.0 0.000 -0.N6B 0 0 p VUGSD2B 0.000 -0.N6B N2N7 0.0
LV UGS D-26 0.630 33.635 0.0 0.000 -0.N6B 0 0 p VUGSD26 0.000 -0.N6B N2N7 0.0
LV UGS D27 0.630 33.63B 0.0 0.000 -0.\6B 0 0 p VUGSD27 0.000 -0.\6B NN7 0.0
LV UGS D29 0.630 33.639 0.0 0.000 -0.N5B 0 0o p VUGSD29 0.000 -0.N5B NN7 0.0
LV UGS D-23 0.630 33.633 0.0 0.000 -0.N6B 0 0 p VUGSD23 0.000 -0.N6B N2N7 0.0
LV UGS D-4N 0.630 33.694 0.0 0.000 -0.N6B 0 0 p VUGS D4N 0.000 -0.N6B N2N7 0.0
LV UGS D42 0.630 33.696 0.0 0.000 -0.\6B 0 0 p VUGS D42 0.000 -0.\6B NN7 0.0
LV UGS D44 0.630 33.697 0.0 0.000 -0.N5B 0 0 p VUGS D44 0.000 -0.N5B NN7 0.0
LV UGS D-45 0.630 33.695 0.0 0.000 -0.N6B 0 0 p VUGS D45 0.000 -0.N6B N2N7 0.0
LV UGS D-46 0.630 33.690 0.0 0.000 -0.N6B 0 0 p VUGS D46 0.000 -0.N6B N2N7 0.0
LV UGS D47 0.630 33.690 0.0 0.000 -0.\6B 0 0 p VUGS D47 0.000 -0.\6B NN7 0.0
LV UGS D43 0.630 33.692 0.0 0.000 -0.N5B 0 0 p VUGS D43 0.000 -0.N5B NN7 0.0
LV UGS D-50 0.630 33.742 0.0 0.000 -0.N6B 0 0 p VUGS D50 0.000 -0.N6B N2N7 0.0
LV UGS D-5N 0.630 33.707 0.0 0.000 -0.N6B 0 0 p VUGSD5N 0.000 -0.N6B N2N7 0.0
LV UGS D-52 0.630 33.709 0.0 0.000 -0.\6B 0 0 p VUGSD52 0.000 -0.\6B NN7 0.0
LV UGS D-54 0.630 33.707 0.0 0.000 -0.N5B 0 0 p VUGS D54 0.000 -0.N5B NN7 0.0
LV UGS D-55 0.630 33.7NB 0.0 0.000 -0.N6B 0 0 p VUGSDS55 0.000 -0.N6B N2N7 0.0
LV UGS D-5B 0.630 33.720 0.0 0.000 -0.N6B 0 0 p VUGSDS5B 0.000 -0.N6B N2N7 0.0
LV UGS D-56 0.630 33.727 0.0 0.000 -0.\6B 0 0 p VUGS D56 0.000 -0.\6B NN7 0.0
LV UGS D-59 0.630 33.633 0.0 0.000 -0.N5B 0 0 p VUGSD59 0.000 -0.N5B NN7 0.0
LV UGS D-53 0.630 33.700 0.0 0.000 -0.N6B 0 0 p VUGSDS53 0.000 -0.N5B N2N7 0.0
LV UGS D-B) 0.630 33.633 0.0 0.000 -0.N6B 0 0 p VUGS DB 0.000 -0.N6B N2N7 0.0
p VUGS D-ON 45.800 33.377 0.0 0 0 0.005 0.005 p VUGS D-02 -0.005 -0.N\53 2.B 29
LV UGS D-ON 0.000 0.N5B 2.5 0.0
p VUGS D-02 45.B00 33.373 0.0 0 0 0.005 0.005 p VUGS D-ON 0.005 0.N4 N7 5.0
p V UGS D-04 -0.009 -0.2R2 52 4.4
LV UGS D-02 0.000 0.N6B 2.5 0.0
p VUGS D-04 45.B00 33.39N 0.0 0 0 0.005 0.005 p V UGS D-02 0.009 0.2N2 4.6 43
p VUGS D-05 -0.0N2 -0.46N 6.0 45
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Bus Voltage Generation Load Load Flow XFMR
IF AV %p ag. Mng. pT p var pT p var IF pT p var Mm8 %P1 %Da8
LV UGS D-04 0.000 0.N6B 2.5 0.0
p VUGS D-05 45.B00 33.394 0.0 0 0 0.005 0.005 p VUGS D-04 0.0N2 0.4NB B4 5.0
p VUGS D-0B -0.0N7 -0.565 79 4.6
LV UGS D-05 0.000 0.N5B 2.5 0.0
p VUGS D-0B 45.800 33.397 0.0 0 0 0.005 0.005 p VUGS D-05 0.0N7 0.5N2 6.3 5.0
p VUGS D-09 -0.02N -0.BoN 3.5 4.7
LV UGS D-0B 0.000 0.N5B 2.5 0.0
p V UGS D-06 45.B00 33.330 0.0 0 0 0.005 0.005 p VUGS D-07 -0.005 -0.N53 2.B 2.9
LV UGS D-06 0.000 0.N6B 2.5 0.0
p VUGS D-07 45.B00 33.33N 0.0 0 0 0.005 0.005 p V UGS D-06 0.005 0.N20 2.0 4B
p VUGS DN 0.005 0.095 N5 53
p VUGS D-NB -0.0N2 -0.4B4 B3 4B
LV UGS D-07 0.000 0.N6B 2.5 0.0
p VUGS D-09 45.B00 33.332 0.0 0 0 0.005 0.005 p VUGS D-0B 0.02N 0.565 7.9 5B
p VUGS D-03 -0.02B -0.6N4 N.4 SN
LV UGS D-09 0.000 0.N5B 2.5 0.0
p VUGS D-03 45.800 33.333 0.0 0 0 0.005 0.005 p VUGS D-09 0.02B 0.534 9.4 BN
p VUGS DN) -0.023 -0.652 N9 5B
LV UGS D-03 0.000 0.N5B 2.5 0.0
p VUGS D-N) 45800  N0.004 0.0 0 0 0.005 0.005 p VUGS D-03 0.023 0.BBN 32 B4
p VUGS D-2B -0.044 -0.700 NN7 59
LV UGS DN) 0.000 0.N5B 2.5 0.0
p VUGS DM 45.B00 33.393 0.0 0 0 0.005 0.005 p VUGS DN -0.005 -0.N\53 2.B 29
LV UGS D-M 0.000 0.N5B 2.5 0.0
p VUGS D-Ns 45.800 33.330 0.0 0 0 0.005 0.005 p VUGS DM 0.005 0.N\7 2.0 4B
p VUGS DNB -0.009 -0.266 5B 4N
LV UGS DN 0.000 0.N6B 2.5 0.0
p VUGS D-NB 45.800 33.335 0.0 0 0 0.005 0.005 p VUGS D-07 0.0N2 0.290 57 5.5
p VUGS D-Ns 0.009 0.N7 4N 5B
p VUGS DN/ -0.02B -0.6No N.4 5.0
LV UGS D-NB 0.000 0.N5B 2.5 0.0
p VUGS D-No 45.800 33.393 0.0 0 0 0.005 0.005 p VUGS D-07 -0.005 -0.N53 2.B 2.9
LV UGS DN 0.000 0.N6B 2.5 0.0
p VUGS DN/ 45.B00  ND0.004 0.0 0 0 0.005 0.005 JU-2/N -0.023 -0.B33 N.O 53
p VUGS DNB 0.02B 0.5B0 7.B BB
LV UGS DN/ 0.000 0.N5B 2.5 0.0
p VUGS D-20 45800  N0.000 0.0 0 0 0.005 0.005 p VUGS D2N -0.005 -0.N53 2.B 29
LV UGS D20 0.000 0.N5B 2.5 0.0

p VUGS D2N 45.B00  N00.002 0.0 0 0 0.005 0.005 p VUGS D-20 0.005 0.075 N2 B6
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Bus Voltage Generation Load Load Flow XFMR
IF AV %p ag. Mng. pT p var pT p var IF pT p var Mm8 %P1 %Da8
p VUGS D22 -0.009 -0.224 4.7 4.7
LV UGS D2N 0.000 0.N5B 2.5 0.0
p VUGS D-22 45800 N0.005 0.0 0 0 0.005 0.005 JU-2/N -0.0N7 -0.505 6.9 SN
p VUGS D-2N 0.009 0.N35 42 5.4
p VUGS D23 0.005 0.06N NO 6.9
LV UGS D22 0.000 0.N5B 2.5 0.0
p VUGS D-24 45.B00  N0.006 0.0 0 0 0.005 0.005 9314M -0.056 -0.769 N3 6.0
p VUGS D-29 0.052 0.6N\3 N.5 6.7
LV UGS D-24 0.000 0.N6B 2.5 0.0
p VUGS D25 45.B00  ND0.ON7 0.0 0 0 0.005 0.005 p VUGS D-2B -0.005 -0.N53 2B 29
LV UGS D-25 0.000 0.N5B 2.5 0.0
p VUGS D-2B 45800  N0.0N 0.0 0 0 0.005 0.005 931NV -0.052 -0.574 7.3 9.9
p VUGS D-N) 0.044 0.2\ 4.7 NB2
p VUGS D-25 0.005 0.N)6 N9 4.3
LV UGS D-2B 0.000 0.N6B 2.5 0.0
p VUGS D-26 45.800 33.337 0.0 0 0 0.005 0.005 p VUGS D27 -0.005 -0.N53 2.B 2.9
LV UGS D26 0.000 0.N6B 2.5 0.0
p VUGS D27 45.B00 33.339 0.0 0 0 0.005 0.005 p VUGS D-26 0.005 0.NN2 N3 4.7
p VUGS D-29 -0.009 -0.26N 55 42
LV UGS D-27 0.000 0.N5B 2.5 0.0
p VUGS D-29 45800  N0.000 0.0 0 0 0.005 0.005 p VUGS D-24 -0.052 -0.772 N3 B5
p VUGS D27 0.009 0.22B 4.9 4.7
p VUGS D-44 0.023 0.439 6.7 7.4
LV UGS D-29 0.000 0.N5B 2.5 0.0
p VUGS D-23 45800  N)0.00N 0.0 0 0 0.005 0.005 p VUGS D-22 -0.005 -0.N53 2.B 29
LV UGS D23 0.000 0.N5B 2.5 0.0
p VUGS D4N 45.B00 33.396 0.0 0 0 0.005 0.005 p VUGS D42 -0.005 -0.N\53 2.B 29
LV UGS D-4N 0.000 0.N5B 2.5 0.0
p VUGS D42 45.B00 33.399 0.0 0 0 0.005 0.005 p VUGS D4N 0.005 0.043 0.7 N.B
p VUGS D-44 -0.009 -0.N93 4.2 55
LV UGS D-42 0.000 0.N5B 2.5 0.0
p VUGS D-44 45.800 33.393 0.0 0 0 0.005 0.005 p VUGS D29 -0.023 -0.656 N9 5B
p VUGS D42 0.009 0.NoN 2.7 B2
p VUGS D45 0.0N7 0.446 B6 BO
LV UGS D-44 0.000 0.N5B 2.5 0.0
p VUGS D-45 45.800 33.397 0.0 0 0 0.005 0.005 p VUGS D-44 -0.0N7 -0.490 6.5 5.5
p VUGS D46 0.009 0.20N 4.5 SN
p VUGS D43 0.005 0.023 0.B N.0
LV UGS D45 0.000 0.N6B 2.5 0.0
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IF AV %p ag. Mng. pT p var pT p var IF pT p var Mm8 %P1 %Da8
p VUGS D46 45.800 33.394 0.0 0 0 0.005 0.005 p VUGS D45 -0.009 -0.27N 5.B 4.N
p VUGS D47 0.005 0.N22 2.0 4.5
LV UGS D-46 0.000 0.N6B 2.5 0.0
p VUGS D-47 45.800 33.392 0.0 0 0 0.005 0.005 p VUGS D46 -0.005 -0.N53 2.B 2.9
LV UGS D47 0.000 0.N6B 2.5 0.0
p VUGS D43 45.B00 33.395 0.0 0 0 0.005 0.005 p VUGS D45 -0.005 -0.N53 2B 29
LV UGS D-43 0.000 0.N5B 2.5 0.0
p VUGS D-50 45800  N0.045 0.0 0 0 0.005 0.005 9315M -0.052 -0.642 N.6 6.6
p VUGS D-56 0.049 0.594 9.N 79
LV UGS D-50 0.000 0.N6B 2.5 0.0
p VUGS D-5N 45800 N0.003 0.0 0 0 0.005 0.005  JU-5/N -0.005 -0.N\53 2.B 29
LV UGS D-5N 0.000 0.N5B 2.5 0.0
p VUGS D-52 45800  N0.0ND 0.0 0 0 0.005 0.005  JU-5/N -0.0N7 -0.4B6 6.0 5.7
p VUGS D-53 0.0M 0.207 4.B 6.0
LV UGS D-52 0.000 0.N5B 2.5 0.0
p VUGS D-54 45800  N0.003 0.0 0 0 0.005 0.005  JU-5/N -0.005 -0.N53 2.B 2.9
LV UGS D-54 0.000 0.N6B 2.5 0.0
p VUGS D-55 45.B00  ND0.ON7 0.0 0 0 0.005 0.005 JU-5/N 0.02B 0.563 7.3 B4
p VUGS D-5B -0.023 -0.6N) N.5 5.7
LV UGS D-55 0.000 0.N5B 2.5 0.0
p VUGS D-5B 45.B00  ND0.024 0.0 0 0 0.005 0.005 p VUGS D-55 0.023 0.536 9.4 B3
p VUGS D-56 -0.044 -0.65B N9 B2
LV UGS D-5B 0.000 0.N5B 2.5 0.0
p VUGS D-56 45800  N0.040 0.0 0 0 0.005 0.005 p VUGS D-50 -0.047 -0.60B N.N 6.2
p VUGS D-5B 0.044 0.5B6 7.6 7.4
LV UGS D-56 0.000 0.N5B 2.5 0.0
p VUGS D-59 45800 N)0.00N 0.0 0 0 0.005 0.005 p VUGS D-53 -0.005 -0.N\53 2.B 29
LV UGS D-59 0.000 0.N5B 2.5 0.0
p VUGS D-53 45800  N0.002 0.0 0 0 0.005 0.005 p VUGS D-52 -0.0N2 -0.476 6.4 4.4
p VUGS D-59 0.005 0.\ N3 4.7
p VUGS D-B) 0.005 0.NN\S N3 4.6
LV UGS D-53 0.000 0.N5B 2.5 0.0
p VUGS D-B) 45800  N)0.00N 0.0 0 0 0.005 0.005 p VUGS D-53 -0.005 -0.N53 2.B 29
LV UGS D-B) 0.000 0.N5B 2.5 0.0
*POIL N49.000  N00.000 0.0 0.223 -0.026 0 0 93DNM 0.223 -0.026 NO -33.5
p PD-4 NEOOO  NDO.026 0.0 0 0 0 o HVUGSp PD 0.000 0.000 0.0 0.0
& 93DNU

* Indicates a voltage regulated bus ( voltage controlled or swing ty8e machine connected to it)

# Indicates a bus with a load mismatch okmore than 0.Np VM



Prolect: TD OHD-Tm ETAP Page: N
Location: Paulding, OH N mate: N2D2Z7TGNR
Contract: ST: D ESFD OOmP
Engineer:  Josh Venden Study Case: NGIP6 NP, veYssion: & kET
.ilena_ e: TDjOH ConAgW  Tor_al
LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
-m 1% % f 8agW pngw 8 D 8 Yr 8D 8 %r -m 8 D 8 %r P9 f P. f Fa9
34. N SBWOG  NOGW/B GG G C ¢ 8 VU6SF21 G@B7 G#5B BG NRW
34FNU 20887 2GW5B BW NRW
34.7p SBWIG  NOGWB GG G C ¢ JUZN GEo GMG 0w NW
34FNU 26M0 2084G ow NNR
34.5p SBWOGG  NOGW/B GG G Ie ¢ 8 VUG6SF5 GE0 GG TW  55W
34FNU 26680 2GWG A4 S55W
34. Bp SBWIG  NOGWB GG G C ¢ 8 VUG6SFBG GE@  2GWIN N®  2BW
34FNU 26WB7 GWIN N8B 2BW
34FN No3WEG NGLWGG G G C c PO- 2G%5B GG GW  INGGW
HV U6 S 8 PF GW¥5B pe el GW  INGGW
34FNU SBWOG  NOGWB GG G C ¢ 34.B GE@  2GWIN N®  2BW
34. 5p G0 GG W SSW
34. 7p G0 GM4G ow NNW
34. N GaB7 GWs5B BW NRW
8 PF~5 2601 GWMOR BW XRW
& HV UGS 8 PF
HV U6 S 8 PF No3WEG NGLWGG G G GWil 4 GM7  34FNp 2G%5B GG GW  INGGW
34FNU GMR1 2GWOR N R7TW 1WGG
& 8 PF~5
JU2I/N SBWOG  NOGW® GG G C ¢ 8 VUG6SFAR GEI4 GEB 3W 0V
8 VU6S F277 GENR GW70 W IW
34. 7p 26680 2G8NG NW 1v
JUBN SBWOG  NOGWNG GG G C ¢ 8 VUGSFBN GUB GWG G 5w
8 VU6 S F2B7 GENR Gwl11 W BWR
8 VU6 S F2BS GuB GW/N Y 5\
8 VU6 S F2BB 20671 2640 NG@ BW
LV U6 S F2GN GG 44WRI1 (€] GG 26081 C ¢ 8 VU6SFXN GGG 26081 N/NR (€]
LV U6 S F2G7 GM4G  44WR0 (€] GuaG 20081 C ¢ 8 VU6SFX37 GGG 26081 N7/NR (€]
LV U6 S FX® GG 44WR3 G& GNGG 26081 C ¢ 8VU6SFXB QUG 2GWBI N/NR GW
LV U6 SFXB GG 44W3N G GNGG 2608l C c 8 VU6SFXB QUG 2GWBI N/NR G
LV U6 S F2GI GG 44W31 (€] GG 26081 C ¢ 8 VU6SFXG GGG 26081 N7/NR GG
LV U6 S FXD GM4G  44W3R (€] GG 20081 C ¢ 8VU6SFXD GGG 26081 N/NR (€]
LV U6 S F2QR GG 44W33 G GNGG 26081 C ¢ 8 VU6SFXR QUG 2GWBI N/NR GW
LV U6 S FX3 GG 44W4G (€% GNGG 2608l C c 8 VU6SFX3B QUG 2GWBI N/NR G
LV U6 S F2G+ GG 44W40 (€] GG 26081 C ¢ 8 VU6SFX# GGG 26081 N/NR GG
LV U6 S FANG GG 44BN (€] GG 20081 C ¢ 8 VU6SFNG GGG 26081 N7/NR (€]



Prolect: TD OHD-Tm ETAP Page: 7
Location: Paulding, OH N mate: N2D2Z7TGNR
Contract: ST: D ESFD OOmP
Engineer:  Josh Venden Study Case: NGIP6 NP, veYssion: & kET
.ilena_ e: TDjOH ConAgW  Tor_al
Bus Voltage Generation Load Load Flow XFMR
-m 1% % f 8agW pngw 8D 8 Yar 8 D 8 %r -m 8 D 8 %r p 9 f P. f Fa9
LV U6 S F2N Go4G  44W3R G GG 2608l C Cc 8VU6SFN GGG 26081 N/NW (€]
LV U6 S F2\B Go4G  44W33 G GNGG 26081 C c 8 VU6SFNB GG 2GWBI1 N/NR G
LV U6 S FNI GG 44W47 (€] GG 26081 C ¢ 8 VU6SFN GG 26081 N/NR GG
LV U6 S F2N) GM4G  44W3R (€] GuaG 20081 C ¢ 8VU6SFN) GGG 26081 N/NR (€]
LV U6 S F2NR GG 44WN (€] GG 2608l C ¢ 8 VU6SFIMR GGG 26081 N/NW (€]
LV U6 SF2/G GG 44w43 G GNGG 2608l C c 8 VU6SFZIG QUG 2GWB1 N/NR G
LV U6 S F2ZIN GG 440G (€] GG 20081 C ¢ 8 VU6SF2ZIN GG 26081 N/NR GG
LV U6 S F277 GG 44BN (€] GUaG 26081 C ¢ 8 VU6SF277 GGG 26081 N7/NR (€]
LV U6 SF275 GG 44REB €] GG 2608l C c 8 VU6SF2I5 GGG 26081 N/NW G
LV U6 SF2/B Go4G  44\BNL (€% GNGG 2608l C c 8 VU6SFZB QUG 2GWBI N/NR G
LV U6 S F271 GG 44RND (€] GG 20081 C ¢ 8 VU6SF2I1 GGG 26081 N/NR GG
LV U6 S F270 GM4G  44W4B (€] GuaG 20081 C ¢ 8 VU6SF270 GGG 26081 N7/NR (€]
LV U6 S F2Z7R GG 44w41 GW& GGG 2GW8I C ¢ 8 VU6SFZIR GGG 26081 N/NW G
LV U6 SF273 GG 44w43 (€% GGG 2608l C c 8 VU6SF23 QUG 2GWBI N/NR G
LV U6 S F274 GG 44W44 G GG 20081 C ¢ 8 VU6SF274 GGG 26081 N/NR (€}
LV U6 S F2SN GM4G 44W35 (€] GGG 26081 C ¢ 8 VU6SFXSN GGG 26081 N/NR (€]
LV U6 S F257 GG 44W30 (€] GG 26W8I C c 8 VU6SFX%7 GGG 26081 N/NW G
LV U6 SF255 Go4G 44W3R (€% GNGG 26081 C Cc 8 VU6SFXSS QUG 2GWBI N/NR G
LV U6 S F2B GG 44W3B (€] GG 20081 C ¢ 8 VU6SFXSB GG 26081 N/NR GG
LV U6 S F250 GG 44W3G (€] GuaG 26081 C ¢ 8 VU6SFXS0 GGG 26081 N/NR (€]
LV U6 S F25R GMG  44W3G Gw GG 2608l C ¢ 8 VU6SFXSR GGG 26081 N/NW (€]
LV U6 S F254 GG 44W37 (€% GNGG 2608l C Cc 8 VU6SFXS4 QUG 2GWBI N/NR G
LV U6 S F2BG GG 44\R57 (€] GG 26081 C ¢ 8 VU6SFBG GGG 26081 N/NR (€}
LV U6 S F2BN GG 44BR (€] GuaG 26081 C ¢ 8 VU6SFBN GGG 26081 N7/NR (€]
LV U6 S F2B7 GMG  44W3 (€] GG 2608l C c 8 VU6SFB7 GGG 26081 N/NW (€]
LV U6 S F2BS GMG  44WR G GNGG 2608l C c 8 VU6SFBS QUG 2GWBI N/NR G
LV U6 S F2BB GG 44N (€] GG 26081 C ¢ 8 VU6SFBB GGG 26081 N/NR G&
LV U6 S F2BI GG 44W7G (€] GuaG 20081 C ¢ 8 VU6SFBI GGG 26081 N7/NR (€]
LV U6 S F2B0 GMG  44W/R G& GG 2608l C c 8 VU6SFB GGG 26081 N/NW (€]
LV U6 S F2B3 GG 44W44 G GNGG 2608l C c 8VU6SFB QUG 2GWBI N/NR G
LV U6 S F2B4 GG 440G (€] GG 20081 C ¢ 8VU6SFB4 GGG 26081 N/NR GG
LV U6 S F21G GG 44W44 (€] GuaG 26081 C ¢ 8 VU6SF2AG GGG 26081 N7/NR (€]
8 VU6 S FXGN SBWGG  44WRR €] C G GB GU®B 8 VU6SFX7 20038 20084 W TW
LV U6 S FAN QUG GBI 8 G
8 VU6 S FX57 SBWGG  44VR4 (€] C G GuB GUB 8 VU6SFXN GuB G N BW
8 VU6 S FX® 2003 26W17 BW SW
LV U6 S FaG7 GGG GBI 78 (€]
8 VU6 S FX® SBWOG  44MBN G C G GuB GMB 8 VU6 S FX57 QU3 GWN7 SW SW
8 VU6 S FAB 26WN7 2680N 0w 5\



Prolect: TD OHD-Tm ETAP Page: 5
Location: Paulding, OH N mate: N2D2Z7TGNR
Contract: ST: D ESFD OOmP
Engineer:  Josh Venden Study Case: NGIP6 NP, veYssion: & kET
.ilena_ e: TDjOH ConAgW  Tor_al
Bus Voltage Generation Load Load Flow XFMR
-m 1% % f 8agW pngw 8D 8 Yar 8 D 8 %r -m 8 D 8 %r p 9 f P. f Fa9
LV U6 S FX& GGG GBI 78 (€]
8 VU6 S FAB SBWOG  44W35 (€% GuB GMB 8 VU6SFX® Gy GONI 1w BW
8 VU6 S FXGl 26WNR 2GW0B RW SW
LV U6 S FAB GGG GBI 8 (€]
8§ VU6 S FG SBWGG  44MBR (€] GB GUB 8 VU6SFXB GENR GBN/ ow BW
8 VU6 S FX3B 268N 2GWON 48 SW
LV U6 S F2GI GGG GwBI 8 (€]
8 VU6 S FXD SBWGG  44W4G (€] GuB GUEB 8 VU6SFXR 20038 26084 W TW
LV U6 S FXD GGG GBI 8 (€]
8 VU6 SF2AR SBWOG  44W4AN G GusB GMB 8 VU6SFXD GusB GW/G Y SW
8 VU6 S F2N) GuB GaBB NB BW
8 VU6 S F2NI 26WN7 26015 W SW
LV U6 S FAR GGG GBI 8 (€]
8 VU6 S FX3B SBWOG  44W47 (€% GusB GMB 8 VU6SFXG G@/N GEOB RW BW
8 VU6 S FX# 26871 200N NGW BW
LV U6 S FA®B GGG GBI 8 (€]
8 VU6 S FX# SBWGG 4444 (€] B GUB 8 VU6SFA3B GW71 GB45 3W IW
8 VU6 S FING 20674 2G8B7 NGW BW
LV U6 S F2G+ GGG GwBI 8 GG
8 VU6 S FING SBWGG  NOGWG (€] GuB GUEB 8 VU6SFX# Gwr4 GWIN 4W 1w
8 VU6SF271 265055 26RGG NNW BW
LV U6 S FING QUG GBI 8 GW
8 VU6 SF2N SBWGG  44W34 (€] GuB GUB 8 VU6SFNB 2008 26084 TW TW
LV U6 S F2Ns GGG GBI 8 (€]
8 VU6 S F2NB SBWGG  44M4G (€] GB GUB 8 VU6SFNS GB GM\R TN SW
8§ VU6 SFNI 2003 2G%00 BW SW
LV U6 S F2NB GGG GwBI 8 GG
8 VU6 S FNI SBWGG  44W4B (€] GuB GUEB 8 VU6SFXR GaN7 GW3G BW BE
8 VU6 S F2NB Gu3 GWBR SW BW
8 VU6 S FINR 20671 266N NGW BW
LV U6 S FN GG GwBI 8 GG
8 VU6 S F2N) SBWGG  44W34 (€] GuB GUEB 8 VU6SFXR 20038 26084 W TW
LV U6 S FN) GGG GBI A G
8 VU6 SFNR SBWOG  NOGWG G GusB GM®B JU2ZI/N 20674 26044 NG@ BW
8 VU6 S FNI GW71 GBIG RW In'%
LV U6 S FANR GGG GBI 8 (€]
8 VU6 S F2IG SBWGG  NGGWGG G GB GUEB 8 VU6SF2ZIN 20038 20084 T™W TW
LV U6 SF2/G QUGG GBI A G&
8 VU6 S F2ZIN SBWGG  NOGWIGT G GUB GUB 8 VU6SF2ZG GuB GARB W 1w



Prolect: TD OHD-Tm ETAP Page: B
Location: Paulding, OH N mate: N2D2Z7TGNR
Contract: ST: D ESFD OOmP
Engineer:  Josh Venden Study Case: NGIP6 NP, veYssion: & kET
.ilena_ e: TDjOH ConAgW  Tor_al
Bus Voltage Generation Load Load Flow XFMR
-m 1% % f 8agW pngw 8D 8 Yar 8 D 8 %r -m 8 D 8 %r p 9 f P. f Fa9
8 VU6SF277 2003 26W75 SW SW
LV U6 SF2ZIN QUGG GBI 8 G
8 VU6 SF277 SBWOG  NOGWB (€] GuB GuU®B JU2ZI/N 26WNR 08B 0w BW
8 VU6 S F2ZIN 3 GWiB SW BW
8 VU6S F274 GB GWN N& 0w
LV U6SF277 QUG GBI 8 G
8 VU6 SF275 SBWGG  NOGWD) (€] GuB GuU®B 34. 5p 2680 2GR03 NwW 0
8 VU6SF273 GaB7 (€A NGB OW
LV U6 S F275 GGG GBI 8 (€]
8 VU6 S F2Z/B SBWOG  NOGWNR G GusB GMB 8 VU6SF271 20638 26084 TW W
LV U6 SF2/B GG GwBI 8 GG
8 VU6 SF271 SBWGG  NGGWN3 (€] GuB GUB 34.N 2687 2GRS RW 3W
8 VU6 S FING GWb5 GWN3 SW NwW
8 VU6 S F2Z/B GusB GIND A\ SW
LV U6SF271 GGG GwBI 8 GG
8 VU6 S F270 SBWGG  44W4R (€] GuB GuUEB 8 VU6SF2ZR 20038 26084 W TW
LV U6 S F270 GGG GBI 8 (€]
8 VU6 SF2Z7R SBWOG  44W43 G GuB GM®B 8 VU6 SF270 GuB GWN7 W SW
8 VU6SF273 20M3 2GWON BB SW
LV U6 S F2IR GGG GBI 8 (€]
8 VU6SF273 SBWGG  NGGWGG (€] B GUB 8 VU6SFZI5 26887 26RR7 Nw 8
8 VU6 S FZIR QU3 GW71 SW SW
8 VU6 S F255 GW74 Ga43 0w RW
LV U6 S F273 GGG GBI 8 (€]
8 VU6 SF274 SBWGG  NGGWGN (€] GB GUB 8 VU6SF277 20038 20084 T™W TW
LV U6 SF274 QUG GBI 8 G
8 VU6 S F2SN SBWGG  44W30 (€] GuB GUB 8 VU6SFXST7 2008 20084 W TW
LV U6 S FSN GGG GBI 8 (€]
8 VU6 S F2X57 SBWGG  44WM33 (€] GB GUEB 8 VU6SF2SN B Gab4 €14 NGW
8 VU6 S FX55 2003 2Gn34 SW BB
LV U6 S F257 GGG GwBI 8 GG
8 VU6 S F25 SBWGG  44W34 (€] GuB GUB 8 VU6SF23 206W74 26080 NGW BW
8 VU6 S F257 Gu3 GWON TW W
8 VU6 S F25B GENR G¥50 N 1
LV U6 S F255 GG GwBI 8 GG
8 VU6 S F2B SBWGG  44MBR (€] GuB GUB 8 VU6SFXSS 26WNR 083G [ BE
8 VU6 S F250 Gu3 GWGN 5\ BW
8 VU6 S F254 GusB GW74 GW NBW
LV U6 S F3B GGG GwBI 8 GG



Prolect: TD OHD-Tm ETAP Page: 1
Location: Paulding, OH N mate: N2D2Z7TGNR
Contract: ST: D ESFD OOmP
Engineer:  Josh Venden Study Case: NGIP6 NP, veYssion: & kET
.ilena_ e: TDjOH ConAgW  Tor_al
Bus Voltage Generation Load Load Flow XFMR
-m 1% % f 8agW pngw 8D 8 Yar 8 D 8 %r -m 8 D 8 %r p 9 f P. f Fa9
8 VU6 S F250 SBWGG  44M35 €] C B GUEB 8 VU6SFXSB 2003 2GWRN BW SW
8 VU6 S FSR GuB GW77 Y 5\
LV U6 S F250 GG GwBI 8 (€]
8 VU6 S F2SR SBWGG  44M37 (€] C GuB GU®B 8 VU6 S F250 20038 26084 W TW
LV U6 S F25R GGG GBI A G
8 VU6 SF24 SBWOG  44M3B G C GusB GMB 8 VU6SFXB 20638 2GWB4 W W
LV U6 S F254 GG GwBI 8 GG
8 V U6 S F2BG SBWGG  NOGWHhB (€] C GuB GuUEB  34. Bp 26887 26057 NGW 0w
8 VU6 S F2B0 GWb3 GR35 3W RW
LV U6 S F2BG QUGG GBI 8 G
8 VU6 S F2BN SBWGG  NOGWIGH (€] C GuB GUEB JUBN 2008 26084 TW TW
LV U6 S F2BN GGG GBI 8 (€]
8 VU6 S F2B7 SBWGG  NGOWNG (€] C GB GUEB JUBN 268R 26810 0 BW
8 VU6S FB4 G GWR SW [
LV U6 S F2B7 GGG GwBI 8 (€]
8 VU6 S FBS SBWGG  NOGWIGH (€] C GuB GuUEB JUBN 20038 26084 W TW
LV U6 S F2Bs GGG GBI 8 (€]
8 VU6 S F2BB SBWOG  NOGWANR G C GuB GUEB JUBN G711 G4 RwW 1w
8 VU6 S F2BI 206W74 200N NGB BR
LV U6 S F2BB GGG GBI 8 (€]
8 VU6 S F2BI SBWGG  NOGW/5 (€] C GB GUEB 8 VU6SF2BB GwW74 GBA40 W W
8 VU6 S F2R 20855 2G8BI1 NGW 1w
LV U6 S F2BI GGG GwBI 8 GG
8 VU6 S F2B0 SBWGG  NOGWG (€] C GuB GuUEB 8 V U6 S F2BG 26WR 200Gl NGW 0w
8 VU6 S F2BI GWb5 GBI0 RW RW
LV U6 S F2B) QUG GBI 8 G
8 VU6 S F2B3 SBWGG  NOGWGN (€] C GuB GUB 8 VU6SFB4 2008 26084 TW TW
LV U6 S F2B3 GGG GBI 8 (€]
8 VUGS F2B4 SBWGG  NOGWG7 (€] C GB GU®B 8 VU6SFB7 26WN7 2686R0 0w SW
8 VU6S F2B3 GusB G\ W SW
8 VU6 S F2I1G GuB GMN\B W SW
LV U6 S F2B4 GGG GBI 8 (€]
8 VU6 S F21G SBWGG  NGGWGN €] C GB GUEB 8 VU6SFB4 20038 20084 T™W TW
LV U6 SF2G QUG GBI 8 G
*PO- N3G NGOG GG G5B 2G@N C C 34FNp G5B 208N GV 4w
8 PF~5 NSWOG  NIGW70 GG C C ¢ HVU6SS8 PF GG GEGG GG %
& 34FNU

* -ndicates a %ltage regulated bus ( %@ltage controlled or swing ty9e _ achine connected to it)

# -ndicates a bus with a load _is_ atch oA _ore than GN8 Vp



Project: UW OH WNUD ETAP Page: F
Location: Paulding, OH F6.0.0C Date: F0-02-70FR
Contract: SU: WESI WOODP
Engineer:  Josh Venden Study Case: 1UNT PY veYsion: 7@ k EU
Yilename: UW_OH ConAg.: Uormal
LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
N w f 8 ag. p ng. 8 W 8 Y%r 8 W 8 %r N 8 W 8 Y%r pm9 f PY f 1a9
34YFp 52.400  F00.7Q0 7F 0 0 0 0 8VBISI-IG -6.F32 -F.F55 F02.4 432
341 FB 6.F32 F.F55 F02.4 43.2
34Y7p 52000 F00.7Q) 7.F 0 0 0 0 IB-7F -6.305 -F.FFG FFGF 43R
341 FB 6.305 F.FFG FFGF 43.R
34Ysp 52.400  F00.7QD 7F 0 0 0 0 8VBISI-75 -6.300 -F.5R0 FFG3 43.0
341 FB 6.300 F.5RO FFG3 43.0
34Y2p 52400 F00.7Q0 7F 0 0 0 0 8 VBISI-20 6F63  -TTR3 F04.3 453
341 FB 6.F63 7.7R3 F04.3 453
341 Fp F53.000  F00.007 0.0 0 0 0 0 PON 7G3R6 2.R5G FFO.F 432
HVB1S8 PI -7G3R6 -2.R5G FFO.F 43.2
341 FB 52400 F00.7Q0 7F 0 0 0 0 34Y2p 6F63  -TTR3 F04.3 453
34Ys5p -6.300 -F.5R0 FFG3 43.0
34Y7p -6.305 -F.FFG FFGF 43.R
34YFp -6.F32 -F.F55 F02.4 43.2
8 PI~5 7G4Q G34R 2225 4RG
& HVBIS8 PI
HVBIS8 PI F53.000  F00.007 0.0 0 0 0.0@ 0.F2R 341 Fp 7G3R6 2.R5G FFO.F 432
341 FB -7G474 -2.337 FF0.2 43.5 0.67G
&8 PI~5
IB-7/F 52300 F00.566 7.7 0 0 0 0 8 VBISI-FR 2.555 0.2R3 RIR 442
8§ VBIST-77 -7.2RR -0.77G 2F.G 44.6
34Y7p 6.304 0.RO5 FF2.F 44.G
IB-2/F 5200 F00.337 7.G 0 0 0 0 8 VBISI-2F 0.670  -0.0F3 FO.5  F00.0
8 VBISI-27 -7.2RR -0.F43 2F.7 44.R
8§ VBISI-25 -0.670 -0.0FR F0.5  F00.0
8§ VBISI-22 5.RFR 0.752 6F.3 443
LV BI1SI-0F 0.640  F00.323 5.F 0.67G 0.000 0 0 8 VBISI-OF 0.67G 0.000 3.6 F00.0
LVB1SI1-07 0.640  F00.37F S.F 0.67G 0.000 0 0 8VBISI-07 0.67G 0.000 3.6 F00.0
LVBI1SI-05 0.640  FOO.RR2 S.F 0.67G 0.000 0 0 8 VBISI-05 0.67G 0.000 &34 F00.0
LVBISI-02 0.640 FO0.R27 5.F 0.67G 0.000 0 0 8VBISI-02 0.67G 0.000 G4.0  F00.0
LV BI1SI-0G 0.640  F00.64G 5.F 0.67G 0.000 0 0 8 VBISI-0G 0.67G 0.000 4.5  F00.0
LV B1SI-06 0.640  F00.63F 5.0 0.67G 0.000 0 0 8 VBISI-06 0.67G 0.000 4.2 F00.0
LVBI1SI-0R 0.640  F00.665 5.0 0.67G 0.000 0 0 8 VBISI-OR 0.67G 0.000 G42  F00.0
LVBISI-03 0.640  F00.6G+ 5.0 0.67G 0.000 0 0 8 VBISI-03 0.67G 0.000 G4.G  F00.0
LVBI1SI-04 0.640  F00.60G 5.0 0.67G 0.000 0 0 8 VBISI-04 0.67G 0.000 4R F00.0
LV BI1SI-FO 0.640  F00.(R6 5.0 0.67G 0.000 0 0 8 VBISI-FO 0.67G 0.000 @44 F00.0



Project: UW OH WNUD ETAP Page: 7

Location: Paulding, OH F6.0.0C Date: F0-02-70FR
Contract: SU: WESI WOODP
Engineer:  Josh Venden Study Case: 1UNT PY veYsion: 7@ k EU
Yilename: UW_OH ConAg.: Uormal
Bus Voltage Generation Load Load Flow XFMR
N w f 8 ag. png. 8 W 8 Y%r 8 W 8 %r N 8§ W 8 %r pm9 f PY f a9
LVBISI-F5 0.640  FOO.R7R 5.0 0.67G 0.000 0 0 8 VBISI-F5 0.67G 0.000 G4F  F00.0
LVBISI-F2 0.640  FO0.RO3 5.0 0.67G 0.000 0 0 8VBISI-F2 0.67G 0.000 G4.7  F00.0
LV B1 SI-FG 0.640  F00.6F5 5.0 0.67G 0.000 0 0 8 VBISI-FG 0.67G 0.000 G4.R  F00.0
LV B1SI-F6 0.640  F00.RO7 5.0 0.67G 0.000 0 0 8 VBISI-F6 0.67G 0.000 G4.7  F00.0
LV BISI-FR 0.640  F00.G54 5.0 0.67G 0.000 0 0 8 VBISI-FR 0.67G 0.000 G70.F  F00.0
LVB1ISI-70 0.640  F00.6G5 5.0 0.67G 0.000 0 0 8VBISI-70 0.67G 0.000 @F4.G  F00.0
LVBI1SI-7F 0.640  F00.603 5.0 0.67G 0.000 0 0 8VBISI-TF 0.67G 0.000 G4.R  F00.0
LVBISI-77 0.640  F00.(RS 5.0 0.67G 0.000 0 0 8VBISI-77 0.67G 0.000 G4.4  F00.0
LVBISI-75 0.640  F00.(v6 5.0 0.67G 0.000 0 0 8VBISI-75 0.67G 0.000 G4.4  F00.0
LVBISI-72 0.640 F00.2AR 7.4 0.67G 0.000 0 0 8VBISI-72 0.67G 0.000 G/0.G  F00.0
LVBISI-7G 0.640  F00.223 7.4 0.67G 0.000 0 0 8 VBISI-TIG 0.67G 0.000 G70.6  F00.0
LVBISI-76 0.640  F00.664 5.0 0.67G 0.000 0 0 8VBISI-76 0.67G 0.000 G422 F00.0
LVBISI-7R 0.640  F00.626 5.0 0.67G 0.000 0 0 8 VBISI-7TR 0.67G 0.000 G4.G  F00.0
LVBISI-73 0.640  F00.602 5.0 0.67G 0.000 0 0 8VBISI-73 0.67G 0.000 G4.3 F00.0
LVBISI-74 0.640  F00.67G 5.0 0.67G 0.000 0 0 8VBISI-74 0.67G 0.000 4.6 F00.0
LV B1SI-5F 0.640  F00.R32 5.F 0.67G 0.000 0 0 8 VBISI-SF 0.67G 0.000 G3.3  F00.0
LVBI1SI-57 0.640  FOO.RF3 S5.F 0.67G 0.000 0 0 8VBISI-57 0.67G 0.000 G4.7  F00.0
LVBISI-55 0.640 F00.63G 5.F 0.67G 0.000 0 0 8 VBISI-55 0.67G 0.000 G4.5 F00.0
LVBI1SI-52 0.640  F00.R7G 5.F 0.67G 0.000 0 0 8VBISI-52 0.67G 0.000 G4.F  F00.0
LV BI1SI-56 0.640  F00.303 5.F 0.67G 0.000 0 0 8 VBISI-56 0.67G 0.000 G3.R  F00.0
LVBISI-5R 0.640  F00.372 S.F 0.67G 0.000 0 0 8 VBISI-5R 0.67G 0.000 G3.6  F00.0
LVB1ISI-54 0.640 FO0.R4R 5.F 0.67G 0.000 0 0 8VBISI-54 0.67G 0.000 G3.3 F00.0
LVBISI-20 0.640  F00.35G 5.F 0.67G 0.000 0 0 8VBISI-20 0.67G 0.000 3.6 F00.0
LV BI1SI-2F 0.640  FOF.052 5.7 0.67G 0.000 0 0 8 VBISI-2F 0.67G 0.000 GRG  F00.0
LVBI1SI-27 0.640  FOF.OFR 5.7 0.67G 0.000 0 0 8VBISI-27 0.67G 0.000 GR6  F00.0
LVBISI-25 0.640  FOF.055 5.7 0.67G 0.000 0 0 8 VBISI-25 0.67G 0.000 GRG  F00.0
LVBISI-22 0.640  F00.460 5.7 0.67G 0.000 0 0 8VBISI-22 0.67G 0.000 GR4  F00.0
LVB1SI-2G 0.640  F00.470 5.7 0.67G 0.000 0 0 8 VBISI-2G 0.67G 0.000 G3.F  F00.0
LVBISI-26 0.640  F00.3RF 5.7 0.67G 0.000 0 0 8VBISI-26 0.67G 0.000 G3.2  F00.0
LVB1SI-23 0.640 FOF.FGG 55 0.67G 0.000 0 0 8VBISI-23 0.67G 0.000 G6.4  F00.0
LVBI1SI-24 0.640  FOF.F55 5.5 0.67G 0.000 0 0 8VBISI-24 0.67G 0.000 GRO  F00.0
LVBISI-® 0.640 FOF.FQ@ 5.5 0.67G 0.000 0 0 8VBISI- 0.67G 0.000 G6.4  F00.0
8§ VBISI-0F 52.400  FOO.RF2 7.5 0 0 0.002 0.002 8 VBISI-07 0.670 -0.0F7 F0.5  -F00.0
LVBI1SI-0F -0.672 0.003 F0.2  F00.0
8 VB1SI1-07 52.(00  F00.636 7.5 0 0 0.002 0.002 8 VBISI-OF -0.670 -0.056 Fo0.5 44.3
8 VBISI-05 F.720 0.072 70.6  F00.0
LVBISI-07 -0.672 0.003 F0.2  F00.0
8§ VBISI-05 52.400 F00.654 7.5 0 0 0.002 0.002 8 VBISI-07 -F.754 -0.062 70.6 44.4

8 VBISI-02 F3GH 0.0G7 50.4  F00.0
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N w f 8 ag. png. 8 W 8 Y%r 8 W 8 %r N 8§ W 8 %r pm9 f PY f a9
LV BI1SI-05 -0.672 0.003 F0.2  F00.0
8§ VBISI-02 52.400  F00.603 7.5 0 0 0.002 0.002 8 VBISI-05 -F33 -0.044 SF.0 44.4
8 VBISI-0G 7.2R3 0.03R 2F.7 44.4
LV BIST1-02 -0.672 0.003 F0.2  F00.0
8 VBIST-0G 52.400  F00.Gh0 7.5 0 0 0.002 0.002 8 VBISI-02 -7.2RR -0.F20 2F.5 443
8§ VBISI-03 5.04R 0.F73 G.6 44.4
LV BIS1-0G -0.672 0.003 F0.2  F00.0
8 VBISI1-06 52.400  F00.R6 7.5 0 0 0.002 0.002 8 VBISI-OR 0.670 -0.0F7 F0.5  -F00.0
LVBISI-06 -0.672 0.003 F0.2  F00.0
8 VBIST-0R 52.400  F00.G74 7.5 0 0 0.002 0.002 8 VBISI-06 -0.670 -0.0F3 F0.5 F00.0
8 VBISI-F6 -0.670 -0.0@ F0.2 44.6
8 VBI SI-FG F.3G+ 0.060 SF.0 44.4
LVBIST-0R -0.672 0.003 F0.2  F00.0
8 VBIST-03 52.400  F00.G72 7.5 0 0 0.002 0.002 8 VBISI-0G -5.046 -0.77G &R 44 R
8 VBISI-04 5.RF6 0.7F2 67.0 44.3
LV BI1SI1-03 -0.672 0.003 F0.2  F00.0
8§ VBIST-04 52.400  FOO0.2RF 7.5 0 0 0.002 0.002 8 VBISTI-03 -5.RF2 -0.555 67.F 44.6
8 VBISI-FO 2.552 0.57F R7.2 44 R
LV B1S1-04 -0.672 0.003 F0.2  F00.0
8 VBISI-FO 52.400  F00.22F 7.5 0 0 0.002 0.002 8 VBISI-04 -2.555 -0.2F7 R1.G 44.6
8 VBISIT-7G 2.4G7 0.200 373 44.R
LVBI1SI-FO -0.672 0.003 F0.2  F00.0
8 VBISI-F5 52.A00  F00.G45 7.5 0 0 0.002 0.002 8 VBISI-F2 0.670 -0.0F7 F0.5 -F00.0
LV BISI-F5 -0.672 0.003 F0.2  F00.0
8§ VBISI-F2 52.400  FOO.GR2 7.5 0 0 0.002 0.002 8 VBISI-F5 -0.670 -0.07F F0.5 44.4
8 VBISI-FG F.720 0.004 70.6  F00.0
LVBISI-F2 -0.672 0.003 F0.2  F00.0
8 VBISI-FG 52.(00  F00.2R4 7.5 0 0 0.002 0.002 8 VBISI-OR -F3@3 -0.F55 SF.0 44R
8§ VBISIT-F2 -F.753 -0.034 70.R 44.R
8 VBISI-FR 5.RFR 0.7F0 67.0 443
LV BI SI1-FG -0.672 0.003 F0.2  F00.0
8 VBISI-F6 52.400  F00.GbR 7.5 0 0 0.002 0.002 8 VBISI-OR 0.670 -0.0F7 F0.5  -F00.0
LVBISI-F6 -0.672 0.003 F0.2  F00.0
8 VBISI-FR 52.400  F00.202 7.7 0 0 0.002 0.002 IB-7/F 2.552 0.562 R1.G 44.6
8 VBISI-FG -5.RF2 -0.5R6 67.7 44.G
LV BISI-FR -0.672 0.003 F0.2  F00.0
8§ VBIST-70 52.400  F00.G*4 7.7 0 0 0.002 0.002 8 VBISI-7F 0.670 -0.0F7 F0.5  -F00.0
LVBISI-70 -0.672 0.003 F0.2  F00.0

8 VBISI-7F 52.(00 F00.2R2 7.7 0 0 0.002 0.002 8 VBISI-70 -0.670 -0.062 Fo.2 44.G
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8§ VBIST-77 F.720 0.0G7 70.R 44.4
LVBISI-7F -0.672 0.003 F0.2  F00.0
8 VBISI1-77 52.(00  F00.253 7.7 0 0 0.002 0.002 JB-7/F 7.2R4 0.F2R 2F.2 44.3
8 VBISI-7F -F.754 -0.037 70.R 443
8§ VBISI-74 -0.670 -0.0RR F0.2 44.7
LVB1SI-77 -0.672 0.003 F0.2  F00.0
8 VBISI-75 52.400  F00.257 7.5 0 0 0.002 0.002 34Y5p 6.3F0 0.RG FF2.F 44.2
8 VBISI-73 -6.F40 -0.RR F05.4 44.5
LVBISI-75 -0.672 0.003 F0.2  F00.0
8§ VBISI-72 52.400  F00.577 7.7 0 0 0.002 0.002 8 VBISI-7G 0.670 -0.0F7 F0.5 -F00.0
LVBISI-72 -0.672 0.003 F0.2  F00.0
8 VBISI-7G 52.400  F00.5F5 7.7 0 0 0.002 0.002  34YFp 6.F3R 0.343 F02.5 44.0
8 VBIST-FO -2.42R -0.3R3 353 43.G
8§ VBISI-72 -0.670 -0.05F F0.2 44.4
LVBISI-7G -0.672 0.003 F0.2  F00.0
8 VBISI-76 52.400  F00.G52 7.5 0 0 0.002 0.002 8 VBISI-7R 0.670 -0.0F7 F0.5  -F00.0
LVBISI-76 -0.672 0.003 F0.2  F00.0
8 VBISI-7R 52.400  FOO.GF7 7.5 0 0 0.002 0.002 8 VBISI-76 -0.670 -0.076 F0.5 44.4
8 VBISI-73 F.720 0.0F2 70.6  F00.0
LVBISI-7R -0.672 0.003 F0.2  F00.0
8§ VBISI-73 52.400  F00.264 7.5 0 0 0.002 0.002 8 VBISI-75 6.F47 0.606 F05.6 44.G
8§ VBISI-7R -F.754 -0.0F 70.R 44.4
8 VBISI-55 -2.555 -0.(bR RI.3 44.7
LVBISI-73 -0.672 0.003 F0.2  F00.0
8§ VBISI-74 52.400  F00.24F 7.7 0 0 0.002 0.002 8 VBISI-77 0.670 -0.0F7 F0.5  -F00.0
LVBISI-74 -0.672 0.003 F0.2  F00.0
8 VBISI-5F 52.(00  F00.624 7.5 0 0 0.002 0.002 8 VBISI-57 0.670 -0.0F7 F0.5 -F00.0
LV BISI1-5F -0.672 0.003 F0.2  F00.0
8§ VBISI-57 52.400  F00.G(B5 7.5 0 0 0.002 0.002 8 VBISI-5F -0.6F4 -0.044 F0.2 43.R
8 VBISI-55 F.754 0.033 70.R 443
LVBISI-57 -0.672 0.003 F0.2  F00.0
8 VBISI-55 52.400  F00.GD 7.5 0 0 0.002 0.002 8 VBISI-73 2.556 0.570 R7.2 44R
8§ VBIST-57 -F.754 -0.FFG 70.R 44.6
8§ VBIST-52 -7.2RR -0.7F6 2F2 44.6
LVBISI-55 -0.672 0.003 F0.2  F00.0
8 VBISI-52 52.400  F00.G4O 7.5 0 0 0.002 0.002 8 VBISI-55 7.2R3 0.FR7 2F.5 443
8 VBIST-56 -F.754 -0.0RG 70.6 443
8 VBISI-54 -0.6F4 -0.F04 F0.G 43.G

LVBISI-52 -0.672 0.003 F0.2  F00.0
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N w f 8 ag. png. 8 W 8 Y%r 8 W 8 %r N 8§ W 8 %r pm9 f PY f a9
8§ VBISI-56 52.400  F00.6R2 72 0 0 0.002 0.002 8 VBISI-52 F.720 0.002 70.6  F00.0
8 VBISI-5R -0.670 -0.0F6 F0.5 F00.0
LVBISI-56 -0.672 0.003 F0.2  F00.0
8 VBISI-5R 52.400  F00.640 7.2 0 0 0.002 0.002 8 VBISI-56 0.670 -0.0F7 F0.5  -F00.0
LVBISI-5R -0.672 0.003 F0.2  F00.0
8 VBISTI-54 52.400  F00.667 7.2 0 0 0.002 0.002 8 VBISI-52 0.670 -0.0F7 F0.5 -F00.0
LV BI1S1-54 -0.672 0.003 F0.2  F00.0
8 VBISI-20 52.400  F00.ROO 7.2 0 0 0.002 0.002  34Y2p 6.F34 0.R2R F05.6 44.5
8 VBIST-26 -GG4 -0.RGH 452 44.F
LVB1SI-20 -0.672 0.003 F0.2  F00.0
8 VBISI-2F 52.(00  F00.400 7.G 0 0 0.002 0.002 JB-2/F 0.670 -0.0F7 F0.5 -F00.0
LV BISI-2F -0.672 0.003 F0.2  F00.0
8§ VBI1ST-27 52.400  F00.335 7.G 0 0 0.002 0.002 JB-2/F 7.2RR 0.F43 2F.7 44.R
8§ VBIST-24 -F3R -0.704 SF.0 44.2
LVBISI-27 -0.672 0.003 F0.2  F00.0
8 VBISI-25 52.400  F00.344 7.G 0 0 0.002 0.002 JB-2/F 0.670 -0.0F7 F0.5  -F00.0
LVBISI-25 -0.672 0.003 F0.2  F00.0
8§ VBIST-22 52.400  F00.37G 7.G 0 0 0.002 0.002 JB-2/F -5.RFG -0.56F 6F.4 44.G
8 VBISI-2G 2.552 0.524 R7.7 44R
LVBISI-22 -0.672 0.003 F0.2  F00.0
8§ VBISI-2G 52.400  FOO.R36 7.G 0 0 0.002 0.002 8 VBISI-22 -2.555 -0.2RF R7.2 442
8 VBIST-26 246 0.260 37.6 44.6
LVBISI-2G -0.672 0.003 F0.2  F00.0
8 VBISI-26 52.(00  FOO.RSR 7.2 0 0 0.002 0.002 8 VBISI-20 GQRF 0.65R 45.F 44.2
8 VBISI-2G 24 -0.624 374 44.7
LVBISI-26 -0.672 0.003 F0.2  F00.0
8§ VBISI-23 52.(00  FOF.07F 7.G 0 0 0.002 0.002 8 VBISI-24 0.670 -0.0F7 F0.5 -F00.0
LVBISI-23 -0.672 0.003 F0.5  F00.0
8§ VBIST-24 52.400  F00.444 7.G 0 0 0.002 0.002 8 VBISI-27 F3GH 0.053 50.3  F00.0
8§ VBISI-23 -0.670 -0.07G F0.5 44.4
8§ VBISI- -0.670 -0.072 Fo0.5 44.4
LVBISI-24 -0.672 0.003 F0.5  F00.0
8§ VBIST-® 52.400  FOF.070 7.G 0 0 0.002 0.002 8 VBISI-24 0.670 -0.0F7 F0.5  -F00.0
LVBISI-O -0.672 0.003 F0.5 F00.0
*PON F53.000  F00.000 0.0 -7G3RG -2.R54 0 0 341 Fp -7G3RG -2.R54 FFO.F 432
8 PI~5 F5.300  F00.502 75 0 0 0 0 HVBISSPI 0.000 0.000 0.0 0.0
& 341 FB

* Mdicates a %ltage regulated bus ( %@ltage controlled or swing ty9e machine connected to it)

# Mdicates a bus with a load mismatch oAmore than 0.F 8 Vp
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B 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr B 3m 3 Mr -4 p PI p_a4
SIIN B/6DD NDNIW fN T D rC L 3 VUGS _+6 WINB VWD NX'B 191
51_NU WRGB VWD NX'B 1901
S1If. B/BID NDDNIW N C D C r JUMN VWBDE VRB6 NN 16T
S51_NU WBDf fNBo NNI'N 16T%6
SIIB B/6DD NDNIW fN T D C r 3 VUGS _vB Wik15 V'BS1 NDPo 198
51_NU WK15 fB51 NDPo 198
511% B/BID NDNIW N C D C L 3VUGS vd WIRWV  \BFDB NWD 55k
51 NU VWY BFDB NWD 55k
51N NSTID  NDLLY DD r D r [ POR f65V8 SBBS ND 16D
HVUGS3 P_ V6B VWWHBS NVID 16D
51 NU B/BID NDDNIW N C D C r 51% WIRWV  \BFDB NWD 55k
S1IB WK15 VBS1 N DPo 198
SIIf. VWBDf VTNBO NI'N 16T%
S51IN WINGB Vi TDVWD NX'B 1901
3P ~B f6T% 1RSS5 BT 1BW
& HVUGS3 P
HV UGS 3 P_ NBSTIDD  NDDDDY DD T D DI%% DNA& 51N f6BW 5BBS NVD 16D
S51_NU VOTEN WwIBW NNDo 196 NIF6D
&3P ~B
JUM/N B/BGID NODBBS fT r D r L 3 VUGS Wk WBBf WIS k% IWB
3 VUGS _of v Pkk WDb1W %b IKF
S1If. WE5DI NKf % NN 1w
JUWAN B/BID NODIBI 3 C D C L 3 VUGS N DWD  \DNW NoPo  15T6
3 VUGS _vA4 v Pk vDbkD %N 1kb
3 VUGS _vB WWD VDNND NDPo 15b
3 VUGS V4o BRNW DKIN VBD 1kB
LV UGS N DWD NNIV6 BD DW6 DDIB C L 3 VUGS VN DW6 DDIB 6fBF 15T
LV UGS X DWD NOND\W BD DW6 DDIB r [ 3 VUGS WX DW6 DDIB 6fBB 15T
LV UGS _vB DWD NDI'V§ BD DW6 DDIB r r 3 VUGS _vB DW6 DDIB 6f BW 157
LV UGS D% DWD NDIB% BD DW6 DDIB I r 3 VUGS Dk DW 6 DDIB 6fBB 151
LV UGS D% DWD NDB5% BD DW6 DDIB C L 3 VUGS ¥ DW6 DDIB 6y 15T
LV UGS \DW DWD NDBW BD DW6 DDIB r [ 3 VUGS W DW6 DDIB 6N 15T
LV UGS VX DWD NIB%% BD DW6 DDIB r L 3 VUGS vx DW6 DDIB of vaf 15T
LV UGS ¥ DWD NIDB%%6 BD DW6 DDIB I r 3 VUGS ¥ DW 6 DDIB o6f v 151
LV UGS DI DWD NDR5% BD DW6 DDIB C L 3 VUGS I DW6 DDIB 6fvp 15T
LV UGS WD DWD NDR6D BD DW6 DDIB r [ 3 VUGS WD DW6 DDIB 6fvk 15T



Pro%ect: Fm OHmRj ETAP Page: f
Location:  Paulding, OH NRDILC j ate: NDIAf DNk
Contract: SF: mES_mOOQj P
Engineer:  Josh Venden Study Case: NPG 16L. 0 AeMsion:  f6p 0EF
Iilena- e: Fm20H Con8igT For- al
Bus Voltage Generation Load Load Flow XFMR
B 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr B 3m 3 Mr -4 p PI p_a4
LV UGS _W\B DWD NDID BD DW6 DDIB rC r 3 VUGS _WB DW6 DDIB 6f Bl 15T
LV UGS _Wr DWD NXDB55 BD DW 6 DDIB C r 3 VUGS _Wx DW6 DDIB 6f %D 15T
LV UGS W DWD NDKIN BD DW6 DDIB C L 3VUGS Wb DW6 DDIB 6tb 15T
LV UGS \W DWD NDB5% BD DW6 DDIB r [ 3 VUGS WW DW6 DDIB 6fvD 15T
LV UGS W DWD NXDKIk BD DW6 DDIB rC L 3 VUGS _wW DW6 DDIB of %l 15T
LV UGS _«D DWD NDFfB BD DW6 DDIB C r 3 VUGS _vD DW6 DDIB 6f YiB 15T
LV UGS N DWD NODRkk BD DW6 DDIB C L 3 VUGS WN DW6 DDIB 6tV 15T
LV UGS ff DWD NDR%D BD DW6 DDIB r [ 3 VUGS f DW6 DDIB 6fd 15T
LV UGS _vB DWD NDK% BD DW6 DDIB rC r 3 VUGS _+B DW6 DDIB of Y 15T
LV UGS V% DWD NDMDL 1 DW6 DDIB C L 3 VUGS _v% DW6 DDIB 6f 6% 15T
LV UGS 6 DWD NDbI1 1 DW6 DDIB T L 3 VUGS 6 DW6 DDIB 66 15T
LV UGS VW DWD NDB6% BD DW6 DDIB r [ 3VUGS VW DW6 DDIB 6fuF 15T
LV UGS _+fk DWD NXDBEBN BD DW6 DDIB rC L 3 VUGS vk DW6 DDIB of YiB 15T
LV UGS _+f5 DWID NDDKSk BD DW6 DDIB C L 3 VUGS 5 DW6 DDIB 6fYb 15T
LV UGS 1 DWD NDKI% BD DW6 DDIB C L 3 VUGS 1 DW6 DDIB 6fvp 15T
LV UGS BN DWD NODI5f BD DW6 DDIB r [ 3 VUGS WN DW6 DDIB 6fBb 15T
LV UGS _wBf DWD NDINo BD DW6 DDIB C T 3 VUGS _Bf DW6 DDIB 6f Bl 157
LV UGS _vBB DWD NDB5SD BD DW6 DDIB C r 3 VUGS _\BB DW6 DDIB 6f %D 15T
LV UGS B% DWD NDIfB BD DW6 DDIB C L 3VUGS W% DW6 DDIB 6fBF 15T
LV UGS \BW DWD NONIDI BD DW6 DDIB r [ 3 VUGS BW DW6 DDIB 6fBls 15T
LV UGS _vBk DWD NNIX6 BD DW6 DDIB r L 3 VUGS Bk DW6 DDIB 6f BB 15T
LV UGS _wBl DWD NI 1k BD DW6 DDIB C r 3 VUGS Bl DW6 DDIB 6f BPo 15T
LV UGS vD DWD NNIb6 BN DW6 DDIB C L 3VUGS vd DW6 DDIB 6fBN 15T
LV UGS _vN DWID  NDNFSf BF DW 6 DDIB r r 3 VUGS _wN DW6 DDIB of fD 157
LV UGS _v4 DWD NNF V6 BF DW6 DDIB C r 3 VUGS _vé DW6 DDIB of f'D 15T
LVUGS _v8 DWID NDNF5f BF DW6 DDIB C r 3 VUGS _vB DW6 DDIB 6ffD 151
LV UGS V86 DWD NNFIN BT DW6 DDIB C L 3VUGS V& DW6 DDIB 6ff %% 15T
LV UGS _v6 DWD NNNW BF DW 6 DDIB r r 3 VUGS_v6 DW6 DDIB of f W 157
LV UGS _vW DWD NNDIS BN DW6 DDIB C r 3 VUGS _vw DW6 DDIB of {1 15T
LV UGS _v6 DWD NNPAND BF DW6 DDIB C r 3 VUGS_v6 DW6 DDIB 6fNB 151
LV UGS vA DWD NNBSS BT DW6 DDIB C L 3VUGS vA DW6 DDIB 6fNP6 15T
LV UGS 6D DWD NNPAI BF DW6 DDIB r [ 3 VUGS wD DW6 DDIB 6fNB 15T
3 VUGS _vMN B/6DD  NDDKNI B T D DD Do 3 VUGS VX DWD DIXN NDPo 1T
LV UGS VN DWW % DI 6 NDb 1IN
3 VUGS Df B/BID NDDMIN B C D D% DIDY% 3 VUGS VN DWD  \DN5 NOb  IKT
3 VUGS _vB NF%D DFND DI 15W
LV UGS X VDWW % Wb 6 NDb 1I'N
3 VUGS VB B/DD NDDW4 B T D DD DID% 3 VUGS X WIBI \DF 6D fND 15D
3 VUGS W% NB61 DBBN BNPAo 15
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LV UGS VB DWW % W56 NDb 1I'N
3 VUGS W% B/6ID  NDW) B DD Do 3 VUGS VB WE65 \DBKS BNb 15D
3 VUGS % fPAS D61 NI 15B
LV UGS W VDWW % Db 6 NDb 1I'N
3 VUGS _v» B/bDD  NDDb65 B DD Do 3 VUGS W v Pkk VDBNN %N 1kT
3 VUGS _v¥» BDiIk DBIf 6fB 15T
LV UGS ¥ VDWW % DI 6 NDb 1IN
3 VUGS W B/bDD  NDDbB6 B DD D% 3 VUGS vk DWD DIDSN NDOPo 11T
LV UGS _vbwW VDWW % W56 NDb 1I'N
3 VUGS vk B/6ID  NIDBNs B DD Do 3 VUGS DWW WDWD VDN\WN NDb 15T%
3 VUGS _WWW WDWD DNV NOW  1kB
3 VUGS _Wo NB61 DBBS BNb 15
LV UGS _ vk DWW % W56 NDb 1I'N
3 VUGS ¥ B/bID  NIDBN B DD D6 3 VUGS VX% BDIW \DM§ 1 6f B 1kW
3 VUGS DI BEKNW DKKN VBI 1kT
LV UGS _v» VDWW % Db 6 NDb 1I'N
3 VUGS i B/bDD  NDDE6S B DD DY 3 VUGS _v» VBN VDB 1D WBW IKF
3 VUGS WD %dBBB DIkN k%D 1kW
LV UGS DI VDW % DI 6 NDb 1IN
3 VUGS WD B/bDD  NDDPA % B DD DD 3 VUGS DI W/aBBf WDW kYdB 1kN
3 VUGS _+f6 dl 6f NNB SYk 1kPo
LV UGS _ WD DWW % DI 6 NDb 1IN
3 VUGS _WN\B B/bDD  NDDBSf fB DIDD% DIDD% 3 VUGS W\ DWD DIXN NDPo 11T
LV UGS "B VDWW % Db 6 NDb 1I'N
3 VUGS _Wx B/bDD  NDbW B DD Do 3 VUGS _WB WWD VDNN\B NDb 15
3 VUGS _Wb NF%D DNI6 DI 15B
LV UGS _Wx VDW % VDI 6 NDb 1IN
3 VUGS _Wo B/bDD  NDDPWo B DD DDD% 3 VUGS vk WE65 VDN BNk 1kW
3 VUGS _Wrp WIFBS WDFk6 NN KW
3 VUGS Wk BRN DKW VBT 1kT
LV UGS W VDW % DI 6 NDb 1IN
3 VUGS _WWwW B/bDD  NDDbok fB DD DDD% 3 VUGS vk DWD DIDSN NDPo 11T
LV UGS _\WwW VDWW % W56 NDb 1I'N
3 VUGS _wWk B/6DD  NDBSN fT DD DDD% JUM/N VBB NDNo kydr 1kP%
3 VUGS Wb VBRNY VDI BB VBB 1kD
LV UGS _ Wk VDWW % Db 6 NDb 1I'N
3 VUGS _v¥D B/bIDD  NDDPdk T DD DY 3 VUGS VN DWD DIXN NDPo 1F
LV UGS _«D VDWW % DI 6 NDb 1IN
3 VUGS N B/bDD NDDP6D fT DIDD% DDD% 3 VUGS VD WDWD VDRok NOW  1kD
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3 VUGS _of NFBI DFBS fND 15T
LV UGS _¥N DWW % DI 6 NDb 1IN
3 VUGS ff B/bDD NDDPANB fT D% DIDD% JUM/N fPAS DBNI %T 1kT
3 VUGS N WFBI DF V8 NN 1Kk
3 VUGS _+f1 WWD WDRD NDk 1WA
LV UGS _ff DWW % DI 6 NDb 1IN
3 VUGS VB B/bDD NDDEAb fB DD DY, SI1IB WEDI NKWV N\XKT 1WB
3 VUGS 5 WIRG 1 WIME6 NDWI 1Vb
LV UGS _vB DWW % W56 NDb 1I'N
3 VUGS V% B/DD  NODF 51 fT DD DDD% 3 VUGS 6 DWD DIXN NDPo 11T
LV UGS % VDWW % DI 6 NDb 1IN
3 VUGS 6 B/bDD  NDDFkf fF DD DDD% SIIN WS W NBf6 NXW 16T
3 VUGS WD WALV WWD SWI 16D
3 VUGS V% WDWD DN % NDb 15N
LV UGS 6 VDW % VDI 6 NDb 1IN
3 VUGS _*W B/bDD  NDDbf5 B DD DDD% 3 VUGS vk DWD DIDSN NDPo 11T
LV UGS _vW DWW % W56 NDb 1I'N
3 VUGS _vfk B/bID  NDbBDO B DD DDD% 3 VUGS VW WDWD VDINNI NDb 15T
3 VUGS 5 NF%D DFDD DI 15k
LV UGS _+fk VDWW % Db 6 NDb 1I'N
3 VUGS _¥f5 B/6DD  NDDEAW B DD DIYoe 3 VUGS B WNIN NbB% NDWB KN
3 VUGS _vfk WIBI \DF BW fND 15T
3 VUGS BB W/aBBf WIFNe k6D 1B
LV UGS _+f5 VDWW % Db 6 NDb 1I'N
3 VUGS _+f1 B/bDD  NDDEAS T DD Do 3 VUGS _Wff DWD DIXN NDPo 1F
LV UGS _+1 DWW % DI 6 NDb 1IN
3 VUGS BN B/bDD NDDM6W fB DIDD% DID% 3 VUGS Bf DWD DIXN NDPo 11T
LV UGS BN VDWW % Db 6 NDb 1I'N
3 VUGS _wBf B/6DD  NDbS1 B DD DY 3 VUGS _vBN VDN VDNIf NDB 16
3 VUGS BB NFBI DrkB NN 1Kk
LV UGS wBf VDW % DI 6 NDb 1IN
3 VUGS BB B/bDD  NDDb6% fB DD DD 3 VUGS W5 YdBBW DIkD kBIl 1kW
3 VUGS _wBf W BI VDBDN NF IKF
3 VUGS W% v Pkk \Db55 %% 1kB
LV UGS BB VDW % DI 6 NDb 1IN
3 VUGS W% B/bDD  NDblk B DD DDD% 3 VUGS BB fPAS Db%/% %T 1Kk
3 VUGS _BW W BI VDF W NN 1KkT
3 VUGS Bl VDRI \DFDf NDB 16N
LV UGS W% VDW % DI 6 NDb 1IN
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3 VUGS _BW B/6DD NDMB B T D DD Do 3 VUGS _ W NF % DNID DB 156
3 VUGS _vBk WDWD VDRNDI NDb 15p
LV UGS BW VDW % DI 6 NDb 1IN
3 VUGS Bk B/BDD NDDRDD B r D DD DI% 3 VUGS BW DWD DISN NP 11T
LV UGS _vBk DWW % Wb 6 NDb 1I'N
3 VUGS Bl B/DD  NDDMKN B T D DD D6 3 VUGS _wWh DWD DIXN NDPo 11T
LV UGS Bl VDW % DI 6 NDb 1IN
3 VUGS _vb B/bDD  NDDKf' 1 % T D DD D% 511 % VNS5 NWKW NDWb 1Vb
3 VUGS _vwwW VOB Wb16 1WF IVN
LV UGS _vD DWW % DI 6 NDb 11N
3 VUGS v B/BID NODI6k B r D DIV DIDV JTUWAN DWD DISN NP4 11T
LV UGS _v¥N VDWW % WDIb6 NDPo 1I'N
3 VUGS _vA4 B/bDD  NODI%D b T D DD Do JUWAN fPkk DbW %N kB
3 VUGS _vA WB6k D5 BNB 1k
LV UGS _v4& DWW % WDIb6 NDPo 11N
3 VUGS _vB B/bDD  NDDI 6k B T D DD DD  JUV/AN DWD DIDSN NDPo 11T
LV UGS _v8 VDWW % W56 NDPo 1I'N
3 VUGS _v486 B/DD NDDBkW B T D DD Do  JUWAN VBKN/% \DINS WBb 1kN
3 VUGS w6 YaBBYo Dnit kBB 1kP%
LV UGS _v#o VDWW % Db 6 NDPo 1I'N
3 VUGS _v% B/6DD  NDDBEBD fPo T D DD DY 3 VUGS _vVi8o V/dBBB WNf kB IVWB
3 VUGS _vW a1 6f NFDB 59w  IKT
LV UGS _v6 DWW % WDIb6 NDb 1IN
3 VUGS _vW B/bDD  NDDKkf % T D DD DDD% 3 VUGS _vAd 6bkD NPkB 16k 1Vik
3 VUGS _v6 V6D WBIf 56T 1B
LV UGS _vwWw DWW % DI 6 NDb 11N
3VUGS W6 B/BID NNIB6 B r D DIV DIDV 3 VUGS VA DWD DISN NOB 1T
LV UGS _v%6 VDWW % Db 6 NDPo 1I'N
3 VUGS _vA B/6DD  NONDVB b T D DD Do 3 VUGS _vA NB61 DB\W BNF ISW
3 VUGS V% WDWD \DINNS NDPo 15T
3 VUGS _wD VDWD VDRNK NDPo 15B
LV UGS _v4 VDWW % Db 6 NDOPo 1I'N
3 VUGS _wD B/BDD  NNDX6 I ) T D DD Do 3 VUGS _vA DWD DIXN NDB 1T
LV UGS _wD DWW % DI 6 NDPo 11N
*POR NBSTCD NDIID DD V6BW Wwb% C r 51N V6BW Wwb% NI 16D
3P ~B NBFID NDDBDV % r ) r r HVUGS3P_ DD DIID DD DD
& 51 NU

* Padicates a Mbltage regulated bus ( Mltage controlled or swing ty4de - achine connected to it)

# Rdicates a bus with a load - is- atch o8- ore than DN3 V.
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LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR
Vi 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 624 pP- p_a4
5N-06 IBED  0DDDI D r D C L 3VUIS_%G D51 %DF 0PN NBN
5N 0U WD5I [Wre] ODFN  NBN
5N-f6 IBIID  0DDDI f £D r D C r JU%/0 B DF %DIT 00ND NGB
SN 0U WBDX £DIT 00ND NGB
SN-16 IBED  0DDDI D r D C L 3VUIS_%I ARKNS %T5k 0fDB  NBB
5N 0U VKNS £7T5k 0fDB  NBB
SN-B6 IBIID  0DDDI f £D r D C L 3VUIS_°%RD AMDWV % TID 00WD  55B
SN 0U WWY  IFID 00WD  55F
5N 06 0I5TDD  NGIIY DD r D C L POv £GBkI STBI 0fDD  NGD
HVUIS3P_ %GBkl %TBI 0fDD  NGD
5N 0U IBIID  0DDDI f D r D C L SNBS AMDWV  bTID 00WD  55B
SN16 AFKNS %T5k 0fDB  NBB
5N-6 ABLX % DI 0OND NGB
5N-06 D51 %DE ODFN  NBN
3P~ fGRBN NRKN B¥B NW
&HVUIS3P_
HVUIS3 P_ 0I5TDD  NGIOY DD r D DIDBS DDIT 5N 06 £GBKI STBI 0fDD  NGD
5N 0U %GIN 0 BTRW 0fDB  NBB BKD
&3P ~I
JU%/0 IBED  ODDFkI fF r D T L 3VUIS_%k BT f %Dk kBK  NWB
3VUIS_%f % Bkk IIENW BG N
5N-6 WEIN ORFT 00k NWN
JUB/O IBIID ODDBKG G r D C L 3VUIS_%B0 BWD  %BDO0 0DB NB
3VUIS_%Bf % Bk 9BIKD BT NG
3VUIS_ %Rl BPWD  °BDOD DB NG
3VUIS ‘BB IROW  DRN) WD NGB
LVUIS %0 DWD  0DDRS0 I'D DWG DIN C L 3VUIS_ %D DWG DIN GITG NN
LVUIS _%f DMWD  ODDNG I'D DWG DIN C L 3VUIS_%f DWG DIN GIR NN
LVUIS % DWD  0DDNB I'D DWG DN C L 3VUIS_% DWG DIN GIN NN
LVUIS %B DWD  0DDBkD I'D DWG DIN C L 3VUIS %B DWG DIN GBD NN
LV UIS %G DWD  0DDBfD I'D DWG DIN C L 3VUIS_%G DWG DIN GBI NN
LVULS %W DMD  ODDRNS I'D DWG DIN C L 3VUIS_%W DWG DIN GBG NN
LVUIS %k DMWD  ODDKSD I'D DWG DN C L 3VUIS_%k DWG DIN GBW NN
LVUIS %5 DWD  0DDRSD I'D DWG DIN C L 3VUIS % DWG DIN GBW NN
LVUIS_ %N DWD  ODDRfD I'D DWG DIN C L 3VUIS_%N DWG DIN GBN NN

LVUIS_ %D DWD  0DDMWW 1'D DWG DIN r r 3VUIS_%D DWG DIN GGD NN
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LV UIS_%I DM  0DDEBB 1D DWG DIN r r 3VUIS_%I DWG DN G'BF NN
LVUIS_%B DWD 0DDBfG I'D DWG DIN C r 3VUIS_%B DWG DIN GBI NN
LVUIS %G DWD  ODDKfk ID DWG DIN r L 3VUIS %G DWG DIN GBS NN
LVUIS %W DMD  0DDBfD ID DWG DIN r [ 3VUIS %W DWG DIN GBB NN
LV UIS %k DMWD  0DDMBI I'D DWG DIN r r 3 VUIS_%k DWG DN GGr NN
LVUIS _%D DWD  0DDRGN I'D DWG DIN C r 3VUIS_%D DWG DIN G'Bk NN
LVUIS %0 DD ODDROI ID DWG DIN C L 3VUIS %0 DWG DIN GBN NN
LVUIS 9%f DMD  ODDWEW ID DWG DIN r L 3VUIS %f DWG DIN GG NN
LV UIS_%I DWD  0DDMKS I'D DWG DIN r r 3VUIS_%I DWG DN G'GD NN
LVUIS _%B DMWD  0DDIBG fN DWG DIN C r 3VUIS_%B DWG DIN G'GB NN
LVULS %G DWD  0DDM G N DWG DIN r L 3VUIS %G DWG DIN GGF NN
LVUIS %W DMD  ODDRND ID DWG DIN r [ 3VUIS %W DWG DIN GBG NN
LV UIS %k DMOD  0DDKW I'D DWG DIN r r 3 VUIS_%k DWG DN GBW NN
LVUIS %5 DWD  ODDKfT I'D DWG DIN C r 3VUIS_%S5 DWG DIN GBN NN
LVUIS %N DMD  ODDRID ID DWG DIN C L 3VUIS %N DWG DIN GBF NN
LVUIS %0 DMD  ODDRDS ID DWG DIN r L 3VUIS %0 DWG DIN 1P NN
LVUIS _%f DMWD  0DDBEG I'D DWG DIN r r 3 VUIS_%f DWG DN G'BF NN
LVUIS_ %I DMWD  0DDBEOW I'D DWG DIN C r 3VUIS_%I DWG DIN G'BB NN
LVUIS %B DMD  ODDBQN 1D DWG DIN C L 3VUIS %B DWG DIN GBD NN
LVUIS %W DMD  0DDRBG 1D DWG DIN r [ 3VUIS %W DWG DIN GIK BN
LVUIS %k DMWD  0DDRNVO 1D DWG DIN r r 3 VUIS_%k DWG DIN GI'W NN
LVUIS_%N DMWD O0DDN I 1D DWG DIN C r 3VUIS_%N DWG DIN G1PB NN
LVUIS %D DWD  ODDRND 1D DWG DIN r L 3VUIS %D DWG DIN GITG NN
LVUIS %0 DMD  0DDFO05 IT DWG DIN r L 3VUIS %0 DWG DIN GfT NN
LVUIS_%f DWD  0D0FD0 1T DWG DIN r r 3VUIS_%f DWG DIN Gf'B NN
LVUIS %l DWD  0D0T05 1T DWG DIN C r 3VUIS_‘Bl DWG DIN GfT NN
LVUIS 9%B DWD  0D0DIk IT DWG DIN r L 3VUIS °BB DWG DIN Gfk BN
LVUIS %G DMD  ODOTN IT DWG DIN r [ 3VUIS %G DWG DIN GfN NN
LVUIS _%BW DMUD 0D0TIB 1D DWG DIN r r 3VUIS_%BW DWG DIN GIT NN
LVUIS %S DMWD 0D0TBW 1T DWG DIN C r 3VUIS_ % DWG DIN GOW NN
LVUIS %N DWD O0DVTfB IT DWG DIN r L 3VUIS %N DWG DIN G0k NN
LVUIS %D DMD  0DOTBG IT DWG DIN r [ 3VUIS %D DWG DIN GOW NN
3 VUIS_%0 IBE@D 0DDMGG T T D DIbB DDB 3 VUIS _%f DWD D50 0DB NNF
LVUIS %0 9PDW B WG 0DIG NND
3VUIS %F IBIID ODDWk T r D DIIB DIDB 3 VULS %D BWD  9BDfS 0D NN
3VUIS_%BI 0FBD DFDN fDN NW
LVUIS _%f PW B PG 0DIG NND
3VUIS % IBIID 0DDIkS T T D DB DDDB 3 VUIS _%f %QTIN BT BN fOD ND
3VUIS_%B 0BGN DI10 10B NG
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v 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 624 pP- p_a4
LVUIS_ %l DWW B PG 0DIG NND
3VUIS_%B IBED 0DDIBB T DB DB 3 VUIS %I WBS® BT kk I0W ND
3VUIS_ %G fBkS DBG BN NT
LVUIS_%BB 9P B PG 0DIG NND
3 VUIS_ %G IBIED 0DDB\B fT DIDbB DDB 3 VUIS_%B % Bkk PIDO BfD NN
3VUIS_ % I'DN DN [€y¢l NT
LVUIS BG 9PW B PIHG 0DG NND
3VUIS_%W IBID  0DDBKO fT DIDDB DDB 3 VUIS_%k DWD D50 0DB NNF
LVUIS_%BW DWW B PG 0DIG NND
3 VUIS_ %k IB@D 0DDBA T DB DB 3 VUIS %W ‘PWD wD00 0DIG N'B
3VUIS_%W PWD YPDBW 0DW  NT
3 VUIS_%G 0BGN DITS 101G N'B
LV UIS %k DWW B PG 0DIG NND
3VUIS_ % IBED 0DDB@B T DB DB 3 VUIS _%BG o TINW DNEN [€¥)) NW
3VUIS_9%N I'ROW DKkD WT NN
LVUIS %5 DWW B PG 0DIG NND
3 VUIS_%N IBIE@D 0DDINB T DIbB DDB 3 VUIS _%p %kOB PBSN Wk NcT
3 VUIS_%D BIII DRD kBD NW
LVUIS %N DWW B PIHG 0DG NND
3 VUIS_%D IBID  0DDT W fT DIDDB DDB 3 VUIS_%N BI1f TV kBB NcD
3 VUIS_%G BNG 0DBf 5Bk NB
LVUIS_%D 9PDW B WG 0DIG NND
3VUIS_ %I IBIID 0DDIDS fT DIEB DDIB 3 VUIS_%B DWD DI»0 0DB NNF
LV ULIS_%I 9P B PG 0DIG NND
3 VUIS_%B IBIE@D 0DDBNS T DIEB DDB 3 VUIS_%I PWD PDOI 0DIG N'B
3 VUIS_%NG 0TBD DDNG fDN NB
LVUIS_ %B DWW B PG 0DG NND
3 VUIS_%G IBIID 0DDBDD fT DIDDB DDB 3 VUIS_%k WBG PBO0 10k NW
3 VUIS_%B QIS PFkB foD NW
3 VUIS_%k I'ROk DKW WT NN
LVUIS %G DWW B PIXG 0DG NND
3 VUIS_ %W IBIID 0DDBN fT DIDoB DDB 3 VUIS_%k DWD D50 0DB NNF
LV UIS_%wW DWW B PG 0DIG NND
3 VUIS_%k IBIID 0DDT 0k fT DB DDDB  JU%/0 BIIB 0ol kBT NB
3 VUIS_%G %K0B 99N f WN ND
LV UIS %k 9P B PG 0DIG NND
3 VUIS_%D IB@D ODDBIf T DIDbB DDB 3 VUIS _%0 DWD D50 0DB NNF
LVULIS _%D 9PDW B WG 0DIG NND
3 VUIS_%0 IBIID 0DDISW fT DIEB DDIB 3 VUIS_%D PWD PDGWV 0Dk ND
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3 VUIS_%f OFIN DFI5 foD NTF
LVUIS _%0 9PDW B WG 0DIG NND
3 VUIS_%f IBIID 0DDIBN fT DIEB DDDB  JU%/0 fBkS DIps Bf T NN
3 VUIS_%0 WFIN DI V8 f0D Nck
3 VUIS_%N YWD WDkD 0Dk NG
LV UL S _%f 9PDW B WG 0DIG NND
3VUIS_ %I IBIID 0DDTAd) fT DB DIIB 5N16 W5DN 0RVG 00kT NWB
3 VUIS_%S MD5SN WMB 0xD NG
LV UIS_%I DWW B PG 0DIG NND
3 VUIS_%B IBIID 0DDFO5 fT DB DDDB 3 VUIS_%G DWD DI»0 0DB NNF
LVUIS_ %B DWW B PIXG 0DG NND
3 VUIS_%G IBID 0DDFDS fF DIDDB DB 5N 06 WDOSW 0BfB OIXk NGN
3 VUIS_%D IBNBW TMON SWN NGD
3VUIS_%B PWD ODfB 0DW  ND
LVUIS %G DWW B PIHG 0DG NND
3 VUIS_%W IBID 0DDBWB fT DIDDB DDB 3 VUIS _%k DWD D50 0DB NNF
LVUIS_%W DWW B PG 0DIG NND
3 VUIS_%k IB@D 0DDBRO T DB DDB 3 VUIS_ %W PWD 9DON 0DIG NT
3VUIS_ %5 0TFBD DFDD fDN Nk
LV UIS %k 9P B PG 0DIG NND
3VUIS_%S5 IBIE@D  0DDINk T DIbB DDB 3 VUIS_%I VDN 0T ODWI NeD
3 VUIS_ %k QTIN BITW fOD NT
3VUIS_ %I 9BI1f RTOW kGD W
LVUIS _%5 9P B PG 0DIG NND
3 VUIS_%N IBED 0DDBDB T DIEB DDB 3 VUIS _%f DWD D50 0DB NNF
LVUIS %N 9PDW B WG 0DIG NND
3 VUIS_%0 IBIID ODDINT fT DIEB DB 3 VUIS _%f DWD D50 0DB NNF
LVUIS %0 9P B PG 0DIG NND
3VUIS_%f IBED O0DDGFB T DIDoB DDB 3 VUIS _%0 IPNVON SODN 0DB NGIG
3VUIS_ %I O0FIN DFkI foD Nk
LVULS _ %f DWW B PIXG 0DIG NND
3VUIS_%I IBIID 0DDBND fT DIDoB DDB 3 VUIS _%S5 BITW DRkD kBD NW
3 VUIS_%f WTFIN oI D0 fOF NcF
3VUIS_%B % Bkk PIBk Bf'B NT
LVULIS %I DWW B PIHG 0DG NND
3VUIS_%B IBID  0DDA T fT DIDDB DDB 3 VUIS_%I fBkS DIBB Bf T Nck
3 VUIS_%W WFIN F W f0D NN
3 VUIS_%N SDNON BT Df 0DB NGD
LVUIS_ %B DWW B PIHG 0DG NND
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v 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 624 pP- p_a4
3VUIS_%W IBIE@D O0DDMON fT T D DIEB DDB 3 VUIS_%B 0TFBD DDND fDN NB
3 VUIS_%k PWD DDN 0DIG NG
LVUIS %W DWW B PIHG 0DG NND
3VUIS %k IBIID O0DDWG T r ) DDDB DDOB 3 VUIS %W DWD DI%0 O0DB  NNF
LV UL S _%k DWW B PG 0DIG NND
3 VUIS_%N IBIID 0DDMk T T D DB DDB 3 VUIS _%B DWD DI»0 0DB NNF
LVUIS %N DWW B PIXG 0DG NND
3 VUIS_%D IBIID  0DDMWG B T D DIDDB DDIB SN Bo WD55 0TKG ODWW  NWG
3 VUIS_%BW GGV WINB NWI NWD
LVUIS_%D 9PDW B WG 0DIG NND
3VULS %R IBIID ODDBN G r D DIIB DIIB JU%B/0 DWD DI50 0DB  NNF
LVUIS B0 DWW B PG 0DB NND
3 VUIS_%f IB@D 0DDBkW G T D DIEB DB JU%B/0 fBkk DIGW Bf T NG
3 VUIS_%N NBG WB5S5 10N NVK
LVULIS _ %Bf 9PW B PIHG 0DB NND
3VUIS_ %l IBIEID 0DDBN f1G T D DIDOB DDIB  JUB0 DWD D50 0DB NNF
LVUIS_ %l DWW B PG 0DB NND
3VUIS_%BB IBIID 0DDBOf G T D DB DB JU%B/0 %K0B NS WG NcD
3 VUIS_%BG BIIB DIN\N kI'B NB
LVUIS BB DWW B PG 0DIG NND
3 VUIS_%G IBE@D  ODDKWV B T D DIEB DDB 3 VUIS _‘%BB BITI 0DfO kBT NWB
3VUIS_%BW BNG OFDf 5BW  NT
LVUIS °BG 9PW B PG 0DG NND
3VUIS BW IBIID ODDKDS B r D DDDB DDOB 3 VUIS %D GIkD OBkf NGR  NWk
3 VUIS_%G IBND BTN 5GB NWI
LVUIS_ %BW 9PDW B WG 0DIG NND
3VUIS %S IBIID ODOTX0 G r D DITB DIDB 3 VUIS %N DWD DI50 0DB  NNF
LVUIS B 9P B PG 0DB NND
3 VUIS_%N IBIE@D  ODDN\N G T D DIDoB DDB 3 VUIS _%f 0BGN Drow 10T NW
3VUIS_ %S PWD D05 0DIG NT
3VUIS_%D PWD 9PD0k 0DB NT
LVUIS_ BN 9PW B PG 0DB NND
3 VUIS_ %D IBE@D 0DOTX0 G T D DIDDB DDB 3 VUIS_%N DWD DIs0 0DB NNF
LVUIS %D 9PDW B WG 0DB NND
*POv 0I5TOD  NGDDD DD 9%GBkI %BTBW L L SN06 9%GBkI % TBW 0f DD NGD
3P ~I 0I'BDD  ODDFIN B r ) r r HVUIS3 P DIDID DIID DD DD
& SN 0U

* wndicates a Mbltage regulated bus ( Mltage controlled or swing ty4e 2 achine connected to it)

# wdicates a bus with a load 2 is2 atch 082 ore than DD 3 V6
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0 9V M3 agT ngT 3m 3 Aar 3m 3 Aar hy 3m 3 Aar .14 MPj M a4
515N BVBID NODPBW YN r D r [ 3VUGS Ré RN 1 YINB N»B R6N
51_NU W1 RADNB N»'B R6N
51j % BVEDD NODPBW YN r D T r JURAN RAF15 YBV6 NON  RvVE
SI_NU WF 15 RBv6 NDN Rvb
51 B BVBID NODPBW N r D r [ 3VUGS RB R 16 YDIB NST  R6W
51_NU WF16 RADIB NNST R6W
515 v. BVEDD NODPBW YN r D C L 3 VUGS _RD RW DBff NBI RID
SI_NU VINW ROBff NDBT RID
51 N NSTID 11111 DD r ) r r PO7 %B6W  BBNW NBI  R6D
HVUGS3 P_ RAHABO6W SHNW N\BI R6D
51_NU BVEDD  NODPBW YN r D C L Sljv. RANW DBff NBI RID
SIj B RIF16 YDl B NG TF Ro6™W
51j % RIF 15 YdBv6 NODN  Rvb
SIjN RN 1 YdNB NX»'B R6N
3P ~B % TBW RBS v6DD  RWPo
&HVUGS3 P
HV UGS 3 P_ NSTDD 11711 DD T D DB DNvf  SI_N %BOW RBNW NN\BI Ro6D
51_NU RATND SBW NN\BI R6To RNE6D
&3P ~B
JURAN BvBDD  NODPAN %W r D r [ 3VUGS R¥ R'BBD NF8B ff5 R
3 VUGS _R#o Rvt6 NIBB wB RYB
51j % Wb R 66 NAD R
JUR/N BVBDD NDFIB AW r D C L 3 VUGS RN WO DPAW NF  RDP6
3 VUGS _R% RAVEW NDW w RINI
3 VUGS _RB OWD DPAf N\F  RDPo
3 VUGS _Rv BNy RNV6v WT RINFV
LV UGS RN DWD 11755 B DW/6 OB\ C L 3 VUGS RN DW6 OBV 65vF BB
LV UGS _R% DWD  11TWB B DW6 OB\ r r 3VUGS_R% DW6 OB\ 65vF R1b
LV UGS _RB DWD 1119 BPo DW6 OB\ r r 3VUGS_RB DW6 OB\ 65vT 1B
LV UGS _Rv DWD 11B1W BPo DW6 FOBN% C r 3 VUGS_Rwv DW6 FOBN% 656N  B1D
LV UGS _RX% DWD 11565 B DW/6 OB\ C L 3 VUGS _R¥% DW6 OBV 656B  BIB
LV UGS FOW DWD  115fB BN DW6 OBV r [ 3 VUGS W DW6  OBN% 656% BID
LV UGS _RXf DWD 116565 BN DW6 OB\ r r 3 VUGS _RX¥ DW6 OB\ 656B KI'b
LV UGS _R¥ DWD 116BW BN DW6 ROBN% C r 3 VUGS _R» DW6 FOBN% 656" R1Db
LV UGS Rl DWD 118Dy BN DW/6 OB\ C L 3VUGS Rl DW6 OBV 656 BI1B
LV UGS RD DWD  11F51 BN DW6 OBV r [ 3 VUGS RD DW6  [OBN% 656F BID
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0 9V M3 agT ngT 3m 3 Aar 3m 3 Aar hy 3m 3 Aar .14 MPj M a4
LV UGS _RB DWD  11T% BN DW6 OB\ r r 3 VUGS_RB DW6 OB\ 65vT R1b
LV UGS _RwW DWD 11108 BN DW6 ROBN% C r 3 VUGS _Rw DW6 FOBN% 656D RBI1D
LV UGS R% DWD 11BN BN DW6 OB\ T L 3 VUGS _R% DW6 OBV 6565 BIB
LV UGS _RW DWD  11B51% BN DW6 OB\ r r 3 VUGS _RW DW6 OB\ 656N  RID
LV UGS _RY DWD  11Ff% BN DW6 OB\ r r 3 VUGS _RY DW6 OB\ 6565 R1b
LV UGS _RD DWD 11'65B BN DW6 OB\ C r 3 VUGS_RD DW6 FOBN% 656N  B1D
LV UGS RN DWD  11BvB BN DW6 OBV T L 3 VUGS RAN DW6 OBV 656F  BIB
LV UGS R#6 DWD 115NN BN DW6 OB C L 3VUGS R#s DW6 OBV 6566 BIB
LV UGS _RB DWD  11FfW BN DW6 OB\ r r 3VUGS_RB DW6 OB\ 656 R1b
LV UGS R# DWD 11Tv5 BD DW6 OB\ C r 3 VUGS _R#& DW6 FOBN% 656T B1b
LV UGS Rk DWD  11TvD BD DW/6 OB\ C L 3 VUGS Rk DW6 OBV 65WD  B1B
LV UGS RAV DWD  11Bv6 BN DW6 OB r [ 3 VUGS R DW6  OBN% 656B BID
LV UGS _RA& DWD  115% BN DW6 OB\ r r 3 VUGS _R4& DW6 OB\ 656D R1b
LV UGS _R& DWD 1IT5SW BN DW6 OB\ C r 3 VUGS _R6 DW6 FOBN% 656T B1Db
LV UGS R4 DWD 11565 BN DW6 OBV C r 3VUGS RA DW6 OBV 656B  BIB
LV UGS RN DWD 111N BYs DW6 OBV r [ 3VUGS BN DW6  OBN% 65vl  BID
LV UGS _RB% DWD  11'56W B DW6 OB\ r r 3VUGS_B% DW6 OB\ 656B KI'b
LV UGS _R8B DWD 11B%V BPo DW6 OB\ C r 3 VUGS _RB DW6 FOBN% 656D B1Db
LV UGS Rv DWD 11565 B DW6 OBV C L 3 VUGS Rv DW6 OBV 656B  BIB
LV UGS RBW DWD  11TBB B DW6 OB r [ 3VUGS BW DW6  [OBN% 65vF BB
LV UGS _BBf DWD  11TvS B DW6 OB\ r r 3 VUGS _Bf DW6 OB\ 65vF R1b
LV UGS _Rl DWD 11198 BPo DW6 OB\ C r 3 VUGS_BI DW6 FOBN% 65V B1D
LV UGS RD DWD  1151B BB DW6 OBV C L 3 VUGS _RD DW6 OBV 656N BI1B
LV UGS RN DWD  11Tlv BV DW6 OB r [ 3VUGS RN DW6  [OBN% 65vb  BID
LV UGS _R% DWD  11Tf1 BV DW6 OB\ r r 3VUGS_R% DW6 OB\ 65vIW  BI1'b
LV UGS _RB DWD 11Ty BV DW6 OB\ C r 3 VUGS _RB DW6 FOBN% 65vh B1Db
LV UGS Rv DWD  11Tyy BF DW/6 OBV C L 3 VUGS Rv DW6 OBV 65vF BB
LV UGS R6 DWD  11T1% BB DW6 OB r [ 3VUGS R6 DW6  OBN% 65v1l  BID
LV UGS _RW DWD  11TDf BB DW6 OB\ r r 3 VUGS _RW DW6 OB\ 656D RI'b
LV UGS RS DWD NDDI% Bb DW6 ROBN% C r 3 VUGS _RS5 DW6 FOBN% 65BI B1D
LV UGS Rl DWD NDIXB Bb DW6 OB\ C L 3VUGS RI DW6 OBV 65vD BB
LV UGS KD DWD NDDIN Bb DW6 OBV r [ 3 VUGS RD DW6  OBN% 6581 BID
3 VUGS _RN BvbID  NDDbD%6 & T D DDy DDy 3 VUGS _R% DWD OBV NNF R5B
LV UGS RN ROy DB%%o NNF R5T
3 VUGS RV BVBDD NODRff 9 r D DIDDy DDDv 3 VUGS RN O DEE1 NNB  RNP6
3 VUGS _RB NEBI ROMW» 9BD KIT
LV UGS _R% oWy DB#% NNF Rs5T
3 VUGS _R»B BvBDD NIDWB6 Vv T D DIDv DDy 3 VUGS _RY% RPBS DbVé owdr RIND
3 VUGS _Rwv NB65 ROFIN BB  RDK%
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0 9V M3 agT ngT 3m 3 Aar 3m 3 Aar hy 3m 3 Aar .14 MPj M a4
LV UGS _RB oWy DB#% NNF R5T
3 VUGS _Rwv BvBDD NODFND Y T D DDy DDbv 3 VUGS _R»B RNB6f DBvv B'D RND
3 VUGS _R» Y& ff RIND voT RDF
LV UGS _R» ROWy DB#%6 NNF R5T
3 VUGS _R» BvbID  NDDBf % vk T D DDy DDy 3 VUGS _Rv RavEW NN v6B  RINN
3 VUGS _R» BDI6 R\Fvv [l RDW
LV UGS _R» OWy DB%%o NNF R5B
3 VUGS FOW BVBID NODBSS %% r ) DIDv DOy 3 VUGS ROf DWO OB NF  B5H
LV UGS _Rw oWy DB#%o NNF R5B
3 VUGS _RX BvBDD NODBf% viB T D DIDv DDy 3 VUGS _ROW OWD DPAwW NNb RDPo
3 VUGS _RW ROMNL DPAW N\P6  R%%
3 VUGS _Rb NB61 ROB5B BB  RDB
LV UGS _RX oWy DB#% NNF R5B
3 VUGS _R» BvBDD NIDBOSN Y T D DIDv DDy 3 VUGS _RX% RBDIv NBvf 6WB  RINF
3 VUGS Rl BNy RNWB w1 RINPA
LV UGS _R» ROWy DB#%6 NNF R5B
3 VUGS _ROI BvbDD  NDDBNI 9B T D DDy DDy 3 VUGS _R¥» RBFNN Nb6v WN RY%%
3 VUGS _RD vIBBN RNBSD 5B RINF
LV UGS Rl OWy DB%%o NNF R5B
3 VUGS RD BBID NODBDb B r D DDy DOy 3 VUGS DI R'BBD NF51 5% RYF
3 VUGS _R6 vivl RAN 516 RYD
LV UGS _RD ROy DB%%o NNF R5B
3 VUGS RB BVBDD NODFBv 9 r D DIDDy DDy 3 VUGS _Rw DWD OB NF  B5F
LV UGS _RB ROWy DB#%% NNF R5T
3 VUGS _Rw BvbDD  NDFN vk T D DDy DDy 3 VUGS _RB ROWD Drdv NNV RDW
3 VUGS _R¥b NEBL OWD 9BN BRIV
LV UGS RV ROWy DB%%o NNF R5T
3 VUGS RG BVBID NODBB% B r D DDy DOy 3 VUGS ROf RNB6 DBND BBF  RINF
3 VUGS _Rw RNPABS DbvD Wb RINF
3 VUGS _RY BNy RWW WD RNPo
LV UGS _Rb ROWy DB%#%o NNF R5B
3 VUGS RW BvBDD NODRDX %% r ) DIDv DDy 3 VUGS ROf DWD OB NF  B5H
LV UGS _RW oWy DB#% NNF Rs5T
3 VUGS _RY BvbDD NODEG B T D DIDv DIDv  JURAN vIBBN RNBBf 5B RYN
3 VUGS _Rb BIFN6 NBNN WAl RYaW
LV UGS _RY ROWy DB#%o NNF R5B
3 VUGS _RD BvbDD  NDBIS B T D DDy DDy 3 VUGS _RAN DWD OBV NNF R5B
LV UGS _RD ROy DB%%o NI R5T

3 VUGS RN BVPID NODB6S %! r D DIDy DIDv 3 VUGS RD DML DEP6N NN RY%F
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0 9V M3 agT ngT 3m 3 Aar 3m 3 Aar hy 3m 3 Aar .14 MPj M a4
3 VUGS _R#o NEBI RObfW Wb RIDF
LV UGS RN ROWy DB%%o NNF R5B
3 VUGS _RA&%o BvbID NDB/AW B DIDDv DIDDv  JURAN YREf RVNN\D v6B  RINB
3 VUGS RN RNPABS DbvW %WaW  RINBb
3 VUGS _R4 ROMNI DrBf NNN  RBW
LV UGS _R#o ROWy DB%%o NI R5B
3 VUGS _RB BvbBID NDDPA % B DIDDv DDy 51j B WbDW RN NAB  RYI
3 VUGS _R& RINSW aBs 1 N\DF RBB
LV UGS _RB oWy DB#% NNF R5B
3 VUGS Ry BvBDD NODPAB Y& DIDv Dby 3 VUGS _R6 DWD OBW NNF R5D
LV UGS R ROWy DB%%o NNF R5B
3 VUGS _R& BvbDD  NDPAW Y% DDy DDy 51j N WNSB R@wS5 NDI'B RvD
3 VUGS _RD RTvB NWD SWII RvI
3 VUGS Ry WD DP5B NF  RND
LV UGS _R6 OWy DB%®%o NNF R5B
3 VUGS _RW BvbDD  NDB61 & DDy DDy 3 VUGS _RA DWD OBV NNF R5B
LV UGS _RaV oWy DB#% NNF R5B
3 VUGS R4 BvBID NODBBI YiB DIDv DDy 3 VUGS RV ROMNL D65 N\F RDF
3 VUGS _R6 NEBI oMy 9BN BRIW
LV UGS _R& ROWy DB#% NNF R5B
3 VUGS _R% BvbDD  NDDBDN 9B DDy DDy 3 VUGS _R8 WRGS RbBI NWNW  RY%b
3 VUGS R4 RPBL Dbf5 Wb RDW
3 VUGS BB R'BBD NIMB6 ff?% RBb
LV UGS _Ré& ROWy DB#%6 NNF R5B
3 VUGS R4 BvbDD  NDBfB B DDy DDy 3 VUGS _R#s DWD OBV NNF R5B
LV UGS R4 ROWy DB%%o NNF R5B
3 VUGS BN BvbDD NIDNMBD & DIDDv DDy 3 VUGS _RB% DWD OB NNF R5D
LV UGS _RN ROWy DB#% NNF R5T
3 VUGS _RB% BvbDD  NDBfN v DDy DDy 3 VUGS _RBN ROMNI Dedd NI RvFV
3 VUGS _RB NEBL RObvN Wb RINW
LV UGS B% OWy DB%%o NNF R5B
3 VUGS _R8B BvbDD  NDDBVN & DDy DDy 3 VUGS _R& vBBv RNBSN 5B RINF
3 VUGS _B% RNPABS DbNv Wk RYF
3 VUGS _Bv RATW NDv% wB RY%®o
LV UGS _RB OWy DB%%o NNF R5B
3 VUGS _Rv BvbDD NDBfB & D DIDDv DDDv 3 VUGS _R8B Yt RI»6 voN  RINW
3 VUGS _BW RNPABS Dbov %WdW  RINB
3 VUGS Rl ROMNL Drax NDI RvT
LV UGS _Bv OWy DB%®%%o NNF R5B
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0 9V M3 agT ngT 3m 3 Aar 3m 3 Aar hy 3m 3 Aar .14 MPj M a4
3 VUGS _RBW BvbDD  NDFvf vk T D DDy DDy 3 VUGS _RBv NEBI oWy %N RI'B
3 VUGS _Bf WD Dras NNb RDN
LV UGS _RBW ROWy DB%®%o NNF R5T
3 VUGS BBf BVBID NODFWh % r ) DIDv DDy 3 VUGS BW DWD OBV NF  B5H
LV UGS _R’f oWy DB#%6 NNF Rs5T
3 VUGS Rl BvbDD NODRBf Vv T D DIDv DDbv 3 VUGS _Rv DWD OBW NNF R5D
LV UGS Rl ROWy DB%%o NNF R5T
3 VUGS RD BvBDD NODRDX % r ) DIDv DIy 5ljv. W6 RAEDVG NDW  RBP6
3 VUGS _RW RBHW Y f 11D RBF
LV UGS _RD ROy DB%%o NNF R5T
3 VUGS RN BVBDD NDDBDS oW r D DIDDy DD JUR/N DWD OB NF  B5F
LV UGS _RN ROWy DB#%% NNF R5T
3 VUGS _R% BvbDD NDFIB YaWV T D DDy DDy JUR/N YEW RNDW w RINI
3 VUGS Rl RNB6W DIFB6 BBPs  RBD
LV UGS R% OWy DB%#%%o NNF R5T
3 VUGS RB BvBDD NODBLS %% r D DDy DODv  JUR/N DWO OBV NF  B5H
LV UGS _RB oWy DB#%6 NNF Rs5T
3 VUGS _Rwv BvBID NIDKW65 VAW T D DIDv DIy JUR/N BIN% NbY%6 Wl RY%b
3 VUGS _R6 vBB% RNB6v 5P RINI
LV UGS _Rv oWy DB#%6 NNF R5T
3 VUGS _R6 BvbDD  NDDWBI YaW T D DDy DDy 3 VUGS _Rwv R'BBD NFBB T RYB
3 VUGS _RW vII6D RAX»1 5B RY%B
LV UGS _Ro6 ROWy DB%%o NNF R5T
3 VUGS RW BVBID  NDDRON % r D DDy DOy 3 VUGS RD 6PW  RANIT 11T RBD
3 VUGS _Ro6 RIvS NBfN 55N RBb
LV UGS _RW ROy DB%%o NNF R5T
3 VUGS RS BVBDD  NDDMD6 o r D DIDDy DDy 3 VUGS Rl DWD OB NW  B5F
LV UGS _R5 ROWy DB#% NNF R5T
3 VUGS R BvbDD  NDb5SW b T D DDy DDy 3 VUGS _R% NB61 Ronpw BvF  RIT
3 VUGS RS ROMNL DPs1 N\F RDW
3 VUGS _RD ROMNL DrdD NNV RDb
LV UGS _R1 oWy DB#%6 NNF R5T
3 VUGS _RD BvbIDD  NDDW»H o T D DDy DDy 3 VUGS _Ril DWD OBV N\W  R5B
LV UGS _RD ROy DB%%o NNF R5T
*PO7 NBSTCD  NDDIDDD DD REBOW 5BNV6 C r 51N ROBOW 5BN/o N\BT R6D
3P ~B NBFDD  NDDRDI B r ) r r HVUGS3 P DDID DIID DD RY%B
&51 NU

* Tndicates a Aoltage regulated bus ( Aoltage controlled or swing tyde I achine connected to it)

# "ndicates a bus with a load I isI atch o81 ore than DN3 V.
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RV 9V M3 agD  0ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
5.IND jBDGG  NIANYj 0N C G C Cc 3VU6sS_vA VID¥. 80N NI v 1IN
5. NU TIX. VWAONL NI v. 1IN
5.19% jBDAG  NOADYj YN C G C ¢ JUVAN vID. 5 Y Bf NGN - v BD
5. NU .5  VABF NGN v BD
5.1j0 jBDGG  NOAXYj 20N C G C Cc 3VU6S_v4 VI 1 %801 1 NS5 v 17
5. NU TO. 1 VD 1 NN v. 10X
5.1B0 jBDGG  NOADYj YN C G C ¢ 3VU6S _BG VIINIB s5G NBOG v. 0
5. NU TNB  vA35G NBG v
5. N N SIGG  NGBD. . as Ie G Ie ¢ POR ABIN  SDBN NBD v 1
HVU6S3 P_ VABIN SDBN N&GD v. 110
5. NJ jBDGG  NOADYj YN C G C ¢ S5.1B0 VIINIB @s5G NBOG v. 0
5.1j0 VI, 1 Y401 1 N\ I3 v. 1Ir
5.1% vID. 5 YHpBf NAGN v BD
5.IN) VIDY. Y50NI NI v. 1IN
3P~ UDJT  VRif BIG) v T%
&HVU6S3 P
HVU6S3 P_ N5SOGG N&ED. . aqor C G Qqoil. A% 5. N %WBIN VSDBN N&D v. 1103
5. NU VADNG Spf. N&GD v. 1IN iD1G
&3P ~j
JUWAN jBDGG  NIGT %% C G C C 3VU6S W BDj G NDYB ff5 v
3VU6S V86 VB 1 NOj j BB3 V%)
5.19% TBG WA 1f NATY v. %D
JUBN jBDGG  NOdB G %x C G C ¢ 3VU6S BN VA T NB  v.a%
3VU6S W% VAR T NOIN BBD v. ND
3VU6S B VarG a%f NB v Q%
3VU6S_ BB DN WIT1B B v. NB
LVU6S &N arG ..pu Do ar AN C C 3VU6S W ari NG I5BD  %.D
LVU6S % arG ..DGG i ara e\ C C 3VU6S % ar VAN 1510 5.1
LVU6S G arG ..Bls i ari e\ Ie C 3VU6S \G am™ VAN 151D 6.D
LVU6S B arG ..Bj% i ari e\ C C 3VU6S B ar e\ 1513  \5.D
LVU6S Gl arG ..m.B Do ar AN C ¢ 3VU6S Gl ari AN 15100 6.D
LVU6S \GT arG ..BNG N ara e\ A C ¢ 3VU6S \GI ar VAN 151 %.D
LVU6S O arG ..b.B i ar e\ C C 3VU6S W@ ar VAN 1510 6.1
LVU6S G qrG ..Dfj i ar e\ C C 3VU6S & ara VAN 1513 4.D
LVU6S G arG ..DBG i ar AN C ¢ 3VU6S G ari AN 15T \6.D
LVU6S WG arG ..Da N ara e\ C C 3VU6S WG ar VAN 15T V5. D



Proct: Fm OHmRW ETAP Page: %
Location: Paulding, OH NIoor Wate: NGGI VAN
Contract: SF: mES_m OOW
Engineer:  Josh Venden Study Case: NGIP6 . ILEO W keAision: %M p EF
Iilena- e: Fm20H Con8igD  For- al
Bus Voltage Generation Load Load Flow XFMR
RV 9V M3 agD  (ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
LVU6S W ar.G ..BIT i ari e\ C c 3VU6S W am™ VAN 151D 6.D
LVU6S_WN\B a. G ..Gj. jN ard VAPNo C Cc 3VU6S_WNB ard VAPNo 151B V5. D
LVU6S W arG ..DIB Y aw AN C ¢ 3VU6S W i AN 151D ¥5.D
LVU6S NI arG ..B% N ara e\ A C C 3VU6S Wr ar VAN 151 5.D
LVUGS W arG ..BG i ar e\ C C 3VU6S W am VAN ISTIN V5.1
LVU6S VG arG ..B% i ar e\ C C 3VU6S VG ara VAN 151D \5.D
LVU6S wAN arG ..05G i ari AN C C 3VU6S wAN ari AN 1510 .D
LVU6S V86 arG ..mBs i ara VAN C C 3VU6S V8 ara VAN 151D %.D
LVU6S V% ar.G ..DBN i ar e\ A Ie C 3VU6S v ar VAN ISTIN V5.1
LVU6S VB qrG ..Dmsl i ar e\ C C 3VU6S_vaB ara VAN 15D 5.1
LVU6S WA arG ..0off s ar AN C C 3VU6S WA ari NG 15Tp  6.D
LVU6S VA ar.G ..D5N N ara e\ C C 3VU6S v ar VAN 1510 5.D
LVUG6S V& arG ..DIN i ar e\ A Ie C 3VU6S V& am VAN 1513 %.D
LVU6S 6 arG ..0n% Y aw VAN c c 3VU6S V6 i VAN I5STIN v5.D
LVU6S arG ..m.1 i ari AN C C 3VU6S W ari AN 1510 6.D
LVU6S N arG ..Bl% i ara e\ A C C 3VU6S yN ar VAN 151D %.D
LVU6S % arG ..D.j i ar e\ Ie C 3VU6S % am VAN 1510 5.1
LVU6S jj ar.G ..DT i aw VAN C C 3VU6S vjj i VAN 1516 5.D
LVU6S B arG ..m.1 Do ara AN C ¢ 3VU6S B ari AN 1510 6.D
LVU6S T arG ..BfG i ara apNVe C C 3VU6S T ar VAN 151 5.1
LVU6S jf arG ..B5B i ar e\ A Ie C 3VU6S f ar VAN I5IN 5.1
LVU6S . arG ..BIG i ari e\ C C 3VU6S . ar4 en\ A 151)  4.D
LVU6S \BG arG ..B% ip ari AN C ¢ 3VU6S \BG ari NG 151B  5.D
LVU6S BN Gr.G ..DjN iB ara e\ A C ¢ 3VU6S WN ar VAN ISB3  %.D
LVU6S vB% Gr.G ..DNT iB ari e\ Ie C 3VU6S W% am VAN ISBD  %.D
LVU6S B GrG ..DjG B ar AN C C 3VU6S B ara VAN 15B3  %.D
LVU6S BB Ar.G ..B5N iB aw AN C ¢ 3VU6S BB i AN 1510 ¥5.D
LVUG6S Bl arG ..BT% ip ara e\ A C ¢ 3VU6S I ar VAN 151 5.1
LVU6S BT arG ..BB ip ari e\ Ie C 3VU6S BT am VAN I51B 5.1
LVUG6S \BS ar.G Noa% iD ari VAN C C 3VU6S WS ara e\ \5.D
LVU6S B Ar.G NOdoG iD ar AN C ¢ 3VU6S B ari AN )
LVU6S WG 4r.G NIaws iD ara e\ C ¢ 3VU6S VG ar VAN V. D
3VU6S QN jBDGG  NOGD . % C G quB QuB 3 VU6S % ars \@a ND 55D
LVU6S N e %o ND 55D
3VU6S b jBDGG  NOGABNI iR C G GoB B 3VU6S VN VAIN . N\ v. NDo
3VU6S G ND; . Feuel %I \5.D
LVU6S % Vars Gpo NNB V5D
3VU6S VG jBDGG  NIDI% B C G QB 3 VU6S \Ph W% 5 @TI WD v NG
3VU6S VB N515 vds. N v. %




Pro%ct: Fm OHmREW ETAP Page: j
Location: Paulding, OH NIoor Wate: NGGI VAN
Contract: SF: mES_m OOW
Engineer:  Josh Venden Study Case: NGIP6 . ILEO W keAision: %M p EF
Iilena- e: Fm20H Con8igD  For- al
Bus Voltage Generation Load Load Flow XFMR
RV 9V M3 agD  (ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
LVU6S G ars ap%e ND 558
3VU6S B B G QB 3VU6S G WS a3BB jBG V. NG
3VU6S WGl VABf f WDEG BID v. B
LVU6S B e Qe ND 855
3VU6S Gl iBDAG NOHG 7B G quB QUB 3VU6S B VABET NDNS BI) v NN
3VU6S W& ji 1 \NBBB Ifls v.GrY
LVU6S Gl e apose ND 855
3VU6S \GT iBDAG NI B G quB QB 3 VU6S W& ars pua ND 55D
LV U6S _vGI Vars Gp9o NNB 5513
3VU6S W % G qou®B 3 VU6S VGl VA @ T NN v. o
3VU6S W& VAN QYN N6 v %%
3VU6S W NS1. Vassj iBp  va)
LVU6S v& Vas Gp9o NNB 5513
3VU6S & B G GUB 3 VU6S Gl YIGiB  NpBf I v ND
3VU6S G i DNB WITj TSI v. ND%
LVU6S G e Qe ND 855
3VU6S G jBDGG NI4T % G quB QB 3VU6S & VBN NDII TfD v %%
3VU6S WG B)jN  WB5N f55 v ND
LVU6S G e apose ND 855
3VU6S WG jBDGG  NOB% % G feve:} QB 3VU6S G BDj G Nb. G 5% v %B
3VU6S_wvA BDB V/DNT 5.D v. ND
LVU6S WG ars %o ND 555
3VU6S W jBDGG NADIN B G fele:] QB 3 VUGS WB ars @u NND 85D
LVU6S W e Qe ND 855
3VU6S_WNB jBDGG NGGp1B B G GoB QB 3VU6S_W VA a%B NB v GB
3VU6S W ND§ . enzs %N V5. B
LVU6S B arB A% ND 558
3VU6S W jBDGG NIEG % G qoB QB 3 VU6S W& W31 aNG jiB v ND
3VU6S B WD 5 Q@BG %D v.ND
3VU6S W DN WIf T TSI v. NDo
LVU6S W VAB ap%e ND 558
3VU6S W& jBDGG  NJGPBB B G feve:] QB 3 VU6S W& ars a@pua ND 55D
LV U6S _WI Vars Gp9so NNB 553
3VU6S W % G QUB  JUWAN BDjN WG f £500 v %N
3VU6S_ W v DN% NDN/o TID v. %X
LVU6S W e Qe ND 858
3VU6S VG jBDGG  NO@;j 1 % G quB QOB 3VU6S N ars \@Ha NP 55D
LVU6S WG Vars %o ND 555
3VU6ES v JBDGG NI 1 Do) G fele:] QB 3VU6S WG VAN AN NN v %D



Pro%ect: Fm OHmRW ETAP Page: B
Location: Paulding, OH NIoor Wate: NGGI VAN
Contract: SF: mES_m OOW
Engineer:  Josh Venden Study Case: NGIP6 . ILEO W keAision: %M p EF
Iilena- e: Fm20H Con8igD  For- al
Bus Voltage Generation Load Load Flow XFMR
RV 9V M3 agD  (ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
3VU6S V86 N . VA F WS v.ab
LVU6S v ars %o ND 555
3VU6S Va6 JBDGG  NIOY] % G fele:] QOB JUWAN B NDNG BIp v
3VU6S WA WD 5 @Bf %A v ND
3VU6S W VAN %45 NN vjB
LVU6S V6 len:! apose ND 558
3VU6ES V% JBDGG  NIIe Do) G fewe:] QB 5.1j0 TBGT  WADNT NAD v oD
3VU6S V6 VIDST %). N NG v
LVU6S V% ars ap%e N 558
3VU6S VB %% G QB 3 VU6S_ Wi arGs A N 55D
LVU6S w8 e apose ND 855
3VU6S WA jBDGG NI j 9% G qosB Qu®B 51N DS VUG NGD v Bm
3VU6S_WG VBDBj NIBN 515 v.BD
3VU6S_vB VA a5 NNB v NO»
LVU6S A e apose ND 855
3VU6S WA jBDGG NII% T B G feve:} QB 3VU6S vE ars a@pua ND 55D
LVU6S v Vars Gp9so NNB 5513
3VU6S VA JBDGG  NOOE B G GUB 3 VU6S VA VAN @55 NB v GD
3VU6S V6 ND§. amB %N 5.7
LVU6S V& e Qe ND 858
3VU6S V6 jBDGG NI 5 % G quB QuB 3VU6S V% ms5  VABG NNP v %
3VU6S _vAE WNDj§ . @fs R4Z5] v. dry
3VU6S vij VBDj G NIJj T ffp  vjD
LVU6S V5 en:! Qe ND 858
3VU6S jBDGG  NIING % G quB QB 3VU6S V8o ars \@Ha NP 55D
LVU6S len:! apose ND 5585
3VU6S N jBDGG NADTF B G fele:] QOB 3VU6S % ars \@u NND 85D
LVU6S N en:! Qe ND 855
3VU6S _vi% jBDGG NGOG B G GoB QB 3VU6S_yN VAIN GQONI ND v. BB
3VU6S vij ND§ . VABN %A v.NT
LVU6S % e apose ND 855
3VU6S vjj jBDGG  NODFS B G qoB QB 3VU6S V6 B)jB  WB5N £55  v.ND
3VU6S % WD 5 @NB WiB v %uB
3VU6S B VBT NOBY V. %%
LVU6S +jj e apose ND 855
3VU6S B jBDGG  NING B G feve:} Qu®B 3VU6S j oBff  WNOBl BIIN v NT
3VU6S §T WD 5 @I1B W v NP
3VU6S . VAN @G ND  vBD
LVU6S VB ars %% NP 558



Pro%ect: Fm OHmRW ETAP Page: 1
Location: Paulding, OH NIoor Wate: NGGI VAN
Contract: SF: mES_m OOW
Engineer:  Josh Venden Study Case: NGIP6 . ILEO W keAision: %M p EF
Iilena- e: Fm20H Con8igD  For- al
Bus Voltage Generation Load Load Flow XFMR
RV 9V M3 agD  (ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
3VU6S T jBDGG  NIG)SB % Ie G quB QU®B 3VU6S B N . VarB %IN 5.
3VU6S _yif VAG a% 5 N2 v QX
LVU6S T ars %% NP 558
3VU6S vif jBDGG  NOdp. . %0 C G feve:} QB 3VU6S 4T ars @pua ND 55D
LVU6S ©if ars A% NP 55D
3VU6S . jBDAG  NIDF1 7B C G QB 3VU6S yB arGs A N 55D
LVU6S . e apose ND 855
3VU6S \BG jBDGG  NJGPBB %0 C G feves} Qu®B 5.18 ™61 VDB NG v
3VU6S Bl vIDTI 940K 5 LD v
LVU6S \BG ars %o ND 555
3VU6S BN jBDGG  NGIBBl 4T C G fele:] QOB JUBN ars @u NND 85D
LVU6S BN e Qe NNB 85D
3VU6S B% jBDGG  NOaB G %T Ie G quB QB JUBN BT WOIN BBD vND
3VU6S B W3IT apj T iip v
LVU6S ‘B% e apose NND 5D
3VU6S B jBDGG  NOaBBI %T C G qusB QU®B  JUBN ars NP 55D
LVU6S B ars ap%e NP 55D
3VU6S BB jBDAG  NID. 1 %T C G Qo®B  JUBN yONG  ND% TID  v.%)
3VU6S B BpPj% W31l f5I7 v ND
LVU6S BB e Qe NP 85D
3VU6S Bl jBDGG  NOGYfT %Y C G GoB QB 3VU6S BB Bpj G Nbj B ff3 V. %5
3VU6S BT BDIG \Z 5B v
LVU6S Bl ars %% NP 558
3VU6S BT jBDGG NIB15 %0 C G qoB QOB 3 VU6S WBG IDTf VAN S B v
3 VU6S Bl VBDBS N3f% 55%  vjD
LVU6S BT Va8 AP N 558
3VU6S B jBDGG NADBY% %D C G fewe:] QB 3VU6S B ars  @u NND 5D
LVU6S B e Qe NNB 5D
3VU6S B jBDGG  NG@D% v C G GoB QB 3 VU6S W% N51. VDG jBB 5. D
3VU6S_WBS VAN s NB vy
3VU6S VG VAN a%N NB v @
LVU6S B e Qe NP 85D
3VU6S_vIG jBDGG  NG3@B% %D C G GoB QB 3VU6S B are VApUI NNB V55D
LVU6S _vIG Vars %o NND 55D
*POR NSOG NGOG as  WABIN 5DjT C C 5N VABIN sDj T NGBD v I
3P ~ NIBGG  NGJoBT % C G C ¢ HVU6S3P_ QoG QoG qo qo
& 5. _NU

* Padicates a Aoltage regulated bus ( Aoltage controlled or swing ty4e - achine connected to it)

# Rdicates a bus with a load - is- atch o8- ore than GN3 VO
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Yilename: UW_OH ConAg.: Uormal
LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
N w f 8 ag. p ng. 8 W 8 Y%r 8 W 8 %r N 8 W 8 Y%r pm9 f PY f 1a9
34YFp 52.400 44.364 2R 0 0 0 0 8 VBISI-IG -F5.522 -0.RRO 772.0 443
341 FB F5.522 0.RRO 772.0 443
34Y7p 5200 44364 2R 0 0 0 0 IB-7F F2.63F  -0.RT6 7265 444
341 FB F2.63F 0.R76 726.5 44.4
34Ysp 52.300 44.364 2R 0 0 0 0 8VBISI-75 -F2.66R -0.4G 726.5 443
341 FB F2.66R 0.4&F 726.5 443
34Y2p 5200 44364 2R 0 0 0 0 8 VBISI-20 FS.7R6 -F.37G 7726 44F
341 FB F5.7R6 F.37G 772.6 44.F
341 Fp F53.000  F00.00F 0.0 0 0 0 0 PON GG307 -0.270 755.G F00.0
HVB1S8 PI -3G307 0.270 755.G  F00.0
341 FB 5200 44364 2R 0 0 0 0 34Y2p FS.7R6  -F.37G 772.6  44F
34Ys5p -F2.66R -04G&F 726.5 44.3
34YT7p -F2.63F -0.R76 726.5 44.4
34YFp -F5.522 -0.RRO 772.0 443
8 PI~5 G463 2.7R7 420.6 44.R
& HVBIS8 PI
HVBIS8 PI F53.000  F00.00F 0.0 0 0 0.0@ 0.F2R 341 Fp GG307 -0.270 755.G F00.0
341 FB -qa3G 0.7RS 755.R  F00.0 0.67G
&8 PI~5
IB-7/F 52000 F00.03R 23 0 0 0 0 8 VBISI-FR 455Gk -0.7GG FG&.G  F00.0
8§ VBIST-77 -G5G -0.F05 34.G  F00.0
34Y7p F2.RFF 0.53 726.F  F00.0
IB-2/F 52.000  FOF.0F5 GG 0 0 0 0 8 VBISI-2F -F.52F 0.0FF 77.7  F00.0
8 VBISI1-27 -G5GG -0.03F 33.R  F00.0
8§ VBISI-25 -F.52F 0.0F7 77.7  F00.0
8§ VBISI-22 3.056 0.038 F55F  F00.0
LV BI1SI-0F 0.640  FOF.OR7 6.R F50 0.000 0 0 8 VBISI-OF F5@ 0.000 FFFRS5 F00.0
LVB1SI1-07 0.640  FOF.OF5 6.R F5@ 0.000 0 0 8VBISI-07 F5@ 0.000 FFF3.0  F00.0
LVBI1SI-05 0.640  F00.4F7 6.R F5® 0.000 0 0 8 VBISI-05 F5@ 0.000 FFF4F  F00.0
LVBISI-02 0.640  F00.322 6.R F.5 0.000 0 0 8VBISI-02 F5 0.000 FFF4.3 F00.0
LV BI1SI-0G 0.640  F00.R22 6.R F.50 0.000 0 0 8 VBISI-0G F5@ 0.000 FF7F.0  F00.0
LV B1SI-06 0.640  F00.R74 6.6 F5@ 0.000 0 0 8 VBISI-06 F5@ 0.000 FF7E.F  F00.0
LVBI1SI-0R 0.640  F00.647 6.6 F5® 0.000 0 0 8 VBISI-OR F5@ 0.000 FF7E.G ~ F00.0
LVBISI-03 0.640  F00.6RO 6.6 F.5 0.000 0 0 8 VBISI-03 F5 0.000 FF7F.3 F00.0
LVBI1SI-04 0.640  F00.(0 6.6 F50 0.000 0 0 8 VBISI-04 F5@ 0.000 FF75.0  F00.0
LV BI1SI-FO 0.640  F00.(00 6.G F5@ 0.000 0 0 8 VBISI-FO F5@ 0.000 FF75.R  F00.0
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Bus Voltage Generation Load Load Flow XFMR
N w f 8 ag. png. 8 W 8 Y%r 8 W 8 %r N 8§ W 8 %r pm9 f PY f a9
LVBISI-F5 0.640  F00.350 6.6 F5® 0.000 0 0 8 VBISI-F5 F50 0.000 FF70.0  F00.0
LVBISI-F2 0.640 FO00.R34 6.6 F5 0.000 0 0 8VBISI-F2 F5 0.000 FF70.G  F00.0
LV B1 SI-FG 0.640  F00.G36 6.6 F.5 0.000 0 0 8 VBISI-FG F.50 0.000 FF77.R  F00.0
LV B1SI-F6 0.640  FOO0.RRG 6.6 F.5 0.000 0 0 8 VBISI-F6 F.50 0.000 FF70.6  F00.0
LV BISI-FR 0.640  F00.257 6.G F5® 0.000 0 0 8 VBISI-FR F5@ 0.000 FF72.2  F00.0
LVB1ISI-70 0.640  F00.63F 6.G F.5 0.000 0 0 8VBISI-70 F5 0.000 FF7FR  F00.0
LVBI1SI-7F 0.640 F00.BG 6.G F.5 0.000 0 0 8VBISI-TF F.50 0.000 FF77.R  F00.0
LVBISI-77 0.640  F00.(04 6.G F.5 0.000 0 0 8VBISI-77 F.5 0.000 FF75.6  F00.0
LVBISI-75 0.640  F00.2R2 6.G F5® 0.000 0 0 8VBISI-75 F5@ 0.000 FF72.0  F00.0
LVBISI-72 0.640  F00.7R6 6.2 F.5 0.000 0 0 8VBISI-72 F5 0.000 FF76.7  F00.0
LVBISI-7G 0.640  F00.7GG 6.2 F.5 0.000 0 0 8 VBISI-TIG F.50 0.000 FF76.2  F00.0
LVBISI-76 0.640  F00.632 6.6 F.5 0.000 0 0 8VBISI-76 F.5 0.000 FF7F.6  F00.0
LVBISI-7R 0.640  F00.65R 6.6 F5® 0.000 0 0 8 VBISI-7TR F5@ 0.000 FF77.7  F00.0
LVBISI-73 0.640 F00.R2G 6.6 F5® 0.000 0 0 8VBISI-73 F5 0.000 FF75.7  F00.0
LVBISI-74 0.640  F00.67F 6.G F.5 0.000 0 0 8VBISI-74 F.50 0.000 FF77.5  F00.0
LV B1SI-5F 0.640  F00.4F3 6.R F.5 0.000 0 0 8 VBISI-SF F.50 0.000 FFF4.0  F00.0
LVBI1SI-57 0.640  FOO.RRR 6.R F5® 0.000 0 0 8VBISI-57 F50 0.000 FF70.6  F00.0
LVBISI-55 0.640  F00.RO6 6.R F.5 0.000 0 0 8 VBISI-55 F5 0.000 FF7F.2  F00.0
LVBI1SI-52 0.640  FOO.R4F 6.R F.5 0.000 0 0 8VBISI-52 F.50 0.000 FF70.2  F00.0
LV BI1SI-56 0.640  F00.464 6.R F.5 0.000 0 0 8VBISI-56 F.5 0.000 FFF3.G  F00.0
LVBISI-5R 0.640  FOF.002 6.R F5® 0.000 0 0 8 VBISI-5R F5@ 0.000 FFF3.F  F00.0
LVB1ISI-54 0.640 F00.42G 6.R F.5 0.000 0 0 8VBISI-54 F5 0.000 FFF3.R  F00.0
LVBISI-20 0.640  F00.477 6.4 F.5 0.000 0 0 8 VBISI-20 F.50 0.000 FFF4.0  F00.0
LV BI1SI-2F 0.640  FOF.5F4 RF F.5 0.000 0 0 8 VBISI-2F F.5 0.000 FFF2.6  F00.0
LVBI1SI-27 0.640  FOF.732 RF F5® 0.000 0 0 8VBISI-27 F5@ 0.000 FFFGO  F00.0
LVBISI-25 0.640 FOF.5F3 RF F.5 0.000 0 0 8VBISI-25 F5 0.000 FFF2.6  F00.0
LVBI1SI-22 0.640  FOF.F66 RO F50 0.000 0 0 8VBISI-22 F5@ 0.000 FFF6.5 F00.0
LVBI1SI-2G 0.640  FOF.03R RO F.5 0.000 0 0 8 VBISI-2G F.50 0.000 FFFR7  F00.0
LVBISI-26 0.640  F00.447 6.4 F5® 0.000 0 0 8VBISI-26 F5@ 0.000 FFF3.7  F00.0
LVB1SI-23 0.640 FOF.(R2 RF F5® 0.000 0 0 8VBISI-23 F5 0.000 FFFF.3 F00.0
LVBI1SI-24 0.640  FOF.G73 RF F.5 0.000 0 0 8VBISI-24 F.50 0.000 FFF7.5  F00.0
LVBISI-® 0.640 FOF.(R7 RF F.5 0.000 0 0 8VBISI-O F.5® 0.000 FFFF.3  F00.0
8§ VBISI-0F 52.400  F00.305 GF 0 0 0.002 0.002 8 VBISI-07 F.52F -0.02F 77.5  -F00.0
LV BI1SI-0F -F.526 0.05R 77.5  -F00.0
8 VB1SI1-07 52.(00  FOO.R25 GF 0 0 0.002 0.002 8 VBISI-OF -F.52F -0.006 77.5  F00.0
8 VBISI-05 7.637 -0.052 22.6  F00.0
LVBI1SI-07 -F.526 0.05R 772 -F00.0
8 VBISTI-05 52.400  F00.627 GF 0 0 0.002 0.002 8 VBISI-07 -7.6R4 -0.00G 22.6  F00.0

8 VBISI-02 2.07F -0.056 66.4  F00.0
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LV BI1SI-05 -F.526 0.05R 772 -F00.0
8 VBIST-02 52.400  FOO.QRG GF 0 0 0.002 0.002 8 VBISI-05 -2.0F3 -0.0F0 66.4  F00.0
8 VBISI-0G G5GH -0.05F 347  F00.0
LV BIST1-02 -F.526 0.05R 772 -F00.0
8 VBIST-0G 52.400  F00.2R2 GF 0 0 0.002 0.002 8 VBISI-02 -G5Q@ -0.070 34.7  F00.0
8§ VBISI1-03 6.64G -0.07F FFF.G  F00.0
LVBISI-0G -F.526 0.05R 77.2  -F00.0
8 VBISI1-06 52.400  F00.260 GO 0 0 0.002 0.002 8 VBISI-OR F.52F -0.02F 772 -F00.0
LVBISI-06 -F.526 0.05R 772 -F00.0
8 VBIST-0R 52.400 F00.277 GO 0 0 0.002 0.002 8 VBISI-06 -F.52F 0.0F7 71.5 F00.0
8 VBISI-F6 -F.520 -0.072 71.5 F00.0
8 VBI SI-FG 2.075 -0.074 6RO F00.0
LVBIST-0R -F.526 0.05R 772 -F00.0
8§ VBISI-03 52.400  F00.200 GO 0 0 0.002 0.002 8 VBISI-0G -6.640 -0.0R5 FFF.G  F00.0
8 VBISI-04 3.057 0.057 F55.4  F00.0
LV BI1SI1-03 -F.526 0.05R 772 -F00.0
8§ VBIST-04 52.400  F00.734 GO 0 0 0.002 0.002 8 VBISI-03 -3.075 -0.F2G F55.4  F00.0
8 VBISI-FO 4.562 0.F02 F&®.5 F00.0
LVBI1SI-04 -F.526 0.05R 77.G  -F00.0
8 VBISI-FO 52.400  F00.750 2.4 0 0 0.002 0.002 8 VBISI-04 -4.5G+ -0.F40 F&®.5  F00.0
8 VBISIT-7G F0.ROO 0.F24 FR3.R  F00.0
LVBI1SI-FO -F.526 0.05R 71.G  -F00.0
8 VBISI-F5 52.400  F00.Gh0 GO 0 0 0.002 0.002 8 VBISI-F2 F.52F -0.02F 77.5 -F00.0
LVBISI-F5 -F.526 0.05R 772 -F00.0
8§ VBISI-F2 52.400  F00.G70 GO 0 0 0.002 0.002 8 VBISI-F5 -F.52F 0.004 77.5  F00.0
8 VBISI-FG 7.637 -0.00 22.R  -F00.0
LVBISI-F2 -F.526 0.05R 77.2  -F00.0
8 VBISI-FG 52.(00  F00.5F6 GO 0 0 0.002 0.002 8 VBISI-OR -2.0F3 -0.025 6RO F00.0
8§ VBISIT-F2 -7.6RR -0.074 22.R  F00.0
8 VBISI-FR 3.056 0.05F F52.F  F00.0
LVBISI-FG -F.526 0.05R 77.G  -F00.0
8 VBISI-F6 52.400  F00.(DG GO 0 0 0.002 0.002 8 VBISI-OR F.52F -0.02F 77.5  -F00.0
LVBISI-F6 -F.526 0.05R 772 -F00.0
8 VBISI-FR 52.400  FO00.F67 24 0 0 0.002 0.002 IB-7/F 4.566 0.F2R F&®.G  F00.0
8 VBISI-FG -3.072 -0.F33 F52.F  F00.0
LVBISI-FR -F.52G 0.053 77.G  -F00.0
8§ VBIST-70 52.400  FO0.2FF 24 0 0 0.002 0.002 8 VBISI-7F F.52F -0.02F 772 -F00.0
LVBISI-70 -F.526 0.05R 772 -F00.0

8 VBISI-7F 52.400  F00.5FG 2.4 0 0 0.002 0.002 8 VBISI-70 -F.520 -0.052 772 F00.0
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N w f 8 ag. png. 8 W 8 Y%r 8 W 8 %r N 8§ W 8 %r pm9 f PY f a9
8§ VBIST-77 7.63F -0.00R 22.R  F00.0
LVBISI-7F -F.526 0.05R 77.G  -F00.0
8 VBISI1-77 52.(00  F00.753 2.4 0 0 0.002 0.002 JB-7/F G56F 0.073 34.G  F00.0
8 VBISI-7F -7.6R4 -0.075 22.R  F00.0
8§ VBISI-74 -F.520 -0.02R 77.2 44.4
LVB1SI-77 -F.526 0.05R 71.G  -F00.0
8 VBISI-75 52.400  F00.702 2.4 0 0 0.002 0.002 34Y5p F2.RF5 0.547 72G3  F00.0
8§ VBISI-73 -F5.5RF -0.255 775.2 44.4
LVBISI-75 -F.52G 0.05R 77.G  -F00.0
8§ VBISI-72 52.400  F00.00G 23 0 0 0.002 0.002 8 VBISI-7G F.52F -0.02F 71.G  -F00.0
LVBISI-72 -F.52G 0.053 77.G  -F00.0
8 VBISI-7G 52.400 44.432 2.3 0 0 0.002 0.002  34YFp F5.5G 0.03G 7753 44.4
8 VBIST-FO -F0.6RG -0.G4G FR4.0 443
8§ VBISI-72 -F.52F -0.00F 772 F00.0
LVBISI-7G -F.52G 0.053 77.G  -F00.0
8 VBISI-76 52.400  F00.2FG GO 0 0 0.002 0.002 8 VBISI-7R F.52F -0.02F 772 -F00.0
LVBISI-76 -F.526 0.05R 772 -F00.0
8 VBISI-7R 52.400  F00.56R GO 0 0 0.002 0.002 8 VBISI-76 -F.52F 0.005 772 F00.0
8 VBISI-73 7.637 -0.022 22.R  -F00.0
LVBISI-7R -F.526 0.05R 772 -F00.0
8§ VBISI-73 52.400  F00.7RG GO 0 0 0.002 0.002 8 VBISI-75 F5.530 0.74G 7752 F00.0
8§ VBISI-7R -7.630 0.004 22.R  F00.0
8 VBISI-55 -4.5G+ -0.52G FG&.5 44.4
LVBISI-73 -F.526 0.05R 77.G  -F00.0
8§ VBISI-74 52.400  FOO.5GF 24 0 0 0.002 0.002 8 VBISI-77 F.52F -0.02F 772 -F00.0
LVBI1SI-74 -F.526 0.05R 772 -F00.0
8 VBISI-5F 52.(00  F00.623 GF 0 0 0.002 0.002 8 VBISI-57 F.52F -0.02F 77.5 -F00.0
LVBI1SI-5F -F.526 0.05R 772 -F00.0
8§ VBISI-57 52.400  F00.(D3 GF 0 0 0.002 0.002 8 VBISI-SF -F.520 -0.0R0 77.5 44.4
8 VBISI-55 7.63F 0.074 22.6  F00.0
LVBI1SI-57 -F.526 0.05R 77.2  -F00.0
8 VBISI-55 52.400  F00.25R GF 0 0 0.002 0.002 8 VBISI-73 4.5R2 0.FF7 F&®.7  F00.0
8 VBIST-57 -7.6R4 -0.0 22.6  F00.0
8§ VBIST-52 -G5QR -0.04R 347 F00.0
LVBISI-55 -F.526 0.05R 77.2  -F00.0
8 VBISI-52 52.400  F00.G77 GF 0 0 0.002 0.002 8 VBISI-55 G533 0.0@ 347 F00.0
8 VBIST-56 -7.6R3 -0.0F6 22.6  F00.0
8 VBISI-54 -F.554 -0.030 715 443

LVBISI-52 -F.526 0.05R 772 -F00.0
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N w f 8 ag. png. 8 W 8 Y%r 8 W 8 %r N 8§ W 8 %r pm9 f PY f a9
8§ VBISI-56 52.400  FO0.ROO G7 0 0 0.002 0.002 8 VBISI-52 7.637 -0.0@2 22.6  -F00.0
8 VBISI-5R -F.52F 0.0F5 71.5 F00.0
LVBISI-56 -F.526 0.05R 77.2  -F00.0
8 VBISI-5R 52.400  FOO.RSG G7 0 0 0.002 0.002 8 VBISI-56 F.52F -0.02F 77.5  -F00.0
LVBISI-5R -F.526 0.05R 772 -F00.0
8 VBISTI-54 52.400  F00.6RG G7 0 0 0.002 0.002 8 VBISI-52 F.52F -0.02F 77.5  -F00.0
LVBISI-54 -F.526 0.05R 77.2  -F00.0
8 VBISI-20 52.400  F00.6G5 G5 0 0 0.002 0.002  34Y2p F5.563 0.275 7712 44.4
8 VBIST-26 -F7.076 -0.262 700.F 44.4
LVB1SI-20 -F.526 0.05R 772 -F00.0
8 VBISI-2F 52.(00  FOF.0Q0 GG 0 0 0.002 0.002 JB-2/F F.52F -0.02F 77.7  -F00.0
LVBISI-2F -F.526 0.05R 77.5  -F00.0
8§ VBI1ST-27 52.400  FOF.OFG GG 0 0 0.002 0.002 JB-2/F G5GG 0.030 33.R  F00.0
8§ VBISI-24 -2.0F5 -0.F7F 66.G  F00.0
LVBI1SI-27 -F.526 0.05R 77.5  -F00.0
8 VBISI-25 52.(00  FOF.024 GG 0 0 0.002 0.002  JB-2/F F.52F -0.02F 77.7  -F00.0
LVBISI-25 -F.526 0.05R 77.5  -F00.0
8§ VBIST-22 52.400  F00.34R GG 0 0 0.002 0.002 IB-2/F -3.07R -0.FR4 F55.7  F00.0
8 VBISI-2G 4.564 0.F54 FGG2  F00.0
LVBI1SI-22 -F.526 0.05R 77.5  -F00.0
8§ VBISI-2G 52.400  F00.3F3 G2 0 0 0.002 0.002 8 VBISI-22 -4.56F -0.7GG FGG2  F00.0
8 VBISI-26 F0.RO5 0.7F2 FRRR  F00.0
LVBISI-2G -F.526 0.05R 77.5  -F00.0
8 VBISI-26 52.(00  FOO.R75 G5 0 0 0.002 0.002 8 VBISI-20 F7.052 0.5G7 700.0  F00.0
8 VBISI-2G -F0.645 -0.547 FRR3 44.4
LVB1SI-26 -F.526 0.05R 772 -F00.0
8§ VBISI-23 52.(00  FOF.506 G6 0 0 0.002 0.002 8 VBISI-24 F.52F -0.020 77.7  -F00.0
LVBI1SI-23 -F.526 0.05R 77.7  -F00.0
8§ VBIST-24 52.400  FOF.760 G6 0 0 0.002 0.002 8 VBISI-27 2.075 -0.024 66.G  F00.0
8§ VBISI-23 -F.52F 0.005 77.7  F00.0
8§ VBISI- -F.52F 0.00G 777 F00.0
LVBI1SI-24 -F.526 0.05R 77.7  -F00.0
8§ VBIST-® 52.400  FOF.502 G6 0 0 0.002 0.002 8 VBISI-24 F.52F -0.020 77.7  -F00.0
LVBISI-O -F.526 0.05R 71.7  -F00.0
*PON F53.000  F00.000 0.0 -aG307 0.270 0 0 341 Fp -4G307 0.270 755.G  F00.0
8 PI~5 F5.300  44.3R7 GF 0 0 0 0 HVBISSPI 0.000 0.000 0.0 0.0
& 341 FB

* Mdicates a %ltage regulated bus ( %ltage controlled or swing ty9e machine connected to it)

# Mdicates a bus with a load mismatch oAmore than 0.F 8 Vp
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LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
Vi 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 24 pP- ad
51-N IBBID NIDF65 Bk r D r L 3VUGS %6 BITIN  %BD fBDN  Ifk
51_NU NTIN 6BND fBDN 1f'k
51-f. IBBDD NODF65 Bk C D C r JU%/N DBIWG 9%TFID fWB  IfT
SI_NU NBW$ 6BID WD 11
S1-1. IBbDD  NDDF65 Bk T D C r 3 VUGS _%I MBVON A6 fWBW IfB
51_NU NBW6N W66 fVBW 1f'B
51-B IBBID NODF65 Bk C D C L 3 VUGS %D O T6f WBVS fBWN 51T
SI_NU N Fof VBV fBWN SIT
51 N NS5TID NDID% DD r D r L POv 66KNs  NSTIB fB6B 16D
HVUGS3 P_ 966 KNS WBETIB fBOB 16D
51 NU IBBID NODF65 Bk C D C r 5I-B O T 6f WBVS fBWN 51T
SI-1. IBBIGN N6 fVWBW 1fB
51-f. MBS %TBID Wb I
51-N MTIN %BND fBDN 1f'k
3P ~1I 66T Df fIRW NN T 1fD
&HVUGS3 P
HVUGS3 P_ N5TDD  NDDDX DD T D DB DRBk 51 N 66'KNS NTIB BB 16D
S51_NU %6KRKN  BEBSF fB6B 1B1 ITN6
&3P ~I
JU%/N IBBDD NODBlk Bl r D r L 3 VUGS %k AT6f  %BD6 NWN W
3 VUGS _%f %To6D WD 1BB 1
51-f. NBRDY 6BW fVou 1I'k
JUBN IBBID NDNIB6 6B C D C L 3 VUGS BN NIBD  ‘DBSB fIT 1Bk
3 VUGS _%f 9T 6f O BN 1I'p 1BD
3 VUGS _%Bl 9T BD WBoI fIT 1Bk
3 VUGS ‘BB ST fBB5 NIT 1BT
LV UGS %N DWD NXTN Wb NI 6D DBW C L 3 VUGS %N NI 6D DBW NWE  1Bb
LV UGS %X DWD NXTWS5 Wb NI6D DBW r L 3 VUGS %F NI6D DBW NWBB  1Bb
LV UGS _%1 DWD NXBfN Wb NI 6D DBW r r 3 VUGS _% NI 6D DBW N\W™W 1Bb
LV UGS _%B DWD NX'BBW Wb NI 6D DBW C r 3 VUGS _‘%B NI 6D DBW N\WAB 1Bb
LV UGS %% DWD NXTII Wb NI 6D DBW C L 3 VUGS %® NI 6D DBW NWE  1BB
LV UGS %W DWD NXTkW B NI6D DBW r L 3 VUGS %W NI6D DBW N\WB  1Bb
LV UGS _%k DWD NXTIk WB NI 6D DBW r r 3 VUGS _%k NI 6D DBW N\WT 1Bb
LV UGS %% DWD NXTI1 Wb NI 6D DBW C r 3 VUGS _%p NI 6D DBW N\W'B 1Bb
LV UGS %1 DWD NXDII B NI 6D DBW C L 3VUGS %I NI 6D DBW NXDB  1Bb
LV UGS %D DWD NXTN B NI6D DBW r [ 3 VUGS %D NI6D DBW NKNB  1BB
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v 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 24 pP- p_a4
LV UGS _W DWD NXTk6 VB NI6D DBW r r 3 VUGS_N NI6D DB NWKT 1Bb
LV UGS _%B DWD NXTIf B NI 6D DBW C r 3 VUGS _%B NI 6D DBW N\WB 1Bb
LV UGS _%b DWD NXT B NI 6D DBW C L 3 VUGS b NI 6D DBW NXDF  1BB
LV UGS %W DWD NXTfB B NI6D DBW r [ 3 VUGS %W NI6D DBW N\WT  1BB
LV UGS _%k DWD NNIfI WB NI 6D DBW r r 3 VUGS _%k NI6D DB N\f'B 1Bb
LV UGS _%D DWID NXTKI W NI 6D DBW C r 3 VUGS _%D NI 6D DBW NW™W 1Bb
LV UGS %N DWD NXTkf B NI 6D DBW C L 3 VUGS %N NI 6D DBW NXDK  1BB
LV UGS 9%f DWD NNIIN B NI6D DBW r [ 3 VUGS %f NI6D DBW NKNE  1BB
LV UGS _%I DWD NNII5 B NI 6D DBW r r 3 VUGS _%I NI6D DB NNW 1Bb
LV UGS _%B DWD NNMB W NI 6D DBW C r 3 VUGS _%B NI 6D DBW N\6T 1Bb
LV UGS %6 DWD NN W NI 6D DBW C L 3 VUGS %6 NI 6D DBW Nk6B  1Bb
LV UGS %W DWD NXT66 Wb NI6D DBW r [ 3 VUGS %W NI6D DBW NWW  1Bb
LV UGS _%k DWD NXTDB Wb NI 6D DBW r r 3 VUGS _%k NI6D DB NWF 1Bb
LV UGS _%5 DWD NX'TNX Wb NI 6D DBW C L 3 VUGS _%5 NI 6D DBW NN\kDT 1Bb
LV UGS %1 DWD NXTND B NI 6D DBW C L 3VUGS %l NI 6D DBW NKDT 1Bb
LV UGS %N DWD NXB6D Wb NI6D DBW r [ 3 VUGS %N NI6D DBW NWT  1BB
LV UGS _%f DWD NX'BIXX Wb NI6D DBW r r 3 VUGS _%f NI6D DB NWK'D 1Bb
LV UGS _ %l DWD NXTfk Wb NI 6D DBW C T 3 VUGS _%I NI 6D DBW N\WKB 1Bb
LV UGS %B DWD NX'Bff Wb NI 6D DBW C L 3 VUGS %B NI 6D DBW NWE  1BB
LV UGS %W DWD NXTD Wb NI6D DBW r [ 3VUGS %W NI6D DBW NWBW  1BB
LV UGS _%k DWD NX"™Bk Wb NI6D DBW r r 3 VUGS _%k NI6D DB N\WBF 1Bb
LV UGS _%1 DWD NXBSB Wb NI 6D DBW C r 3 VUGS _%l1 NI 6D DBW N\VBT 1Bb
LV UGS %BD DWD NXTWD Wk NI 6D DBW C L 3 VUGS %D NI 6D DBW NWBD  1Bb
LV UGS 9%BN DWD NINf Wb NI6D DBW r [ 3 VUGS %N NI6D DBW N6SD  1BB
LV UGS _%Bf DWD NJITo6 Wb NI6D DBW r r 3 VUGS _%f NI6D DB N\65B 1Bb
LV UGS %l DWD NINN Wb NI 6D DBW C r 3 VUGS _Bl NI 6D DBW NN65SD 1Bb
LV UGS BB DWD NI TDW Wb NI 6D DBW C L 3VUGS °%BB NI 6D DBW NWDN  1BB
LV UGS %6 DWD NXB11 Wb NI6D DBW r L 3 VUGS %6 NI6D DBW NWKT  1BB
LV UGS _BW DWD  NXKW Wk NI6D DBW r r 3 VUGS _%BW NI6D DB N\WTI 1Bb
LV UGS _%B5 DWD NJ'BkS Wb NI 6D DBW C r 3 VUGS _%BS NI 6D DBW N\bBB 1Bb
LV UGS %l DWD NIBfl Wb NI 6D DBW C L 3VUGS Bl NI 6D DBW N66B  1Bb
LV UGS %D DWD NJBkW Wb NI6D DBW r [ 3 VUGS %D NI6D DBW NGBl 1BB
3 VUGS _%N IBBDD  NDNBkk oD T D DIDDB DB 3 VUGS _%f NI'BN DBf1 1T 16B
LV UGS _%N 9T B6 BBk fIT 16T
3 VUGS _%Bf IBFID NONB\B 6D C D DB DOOB 3 VUGS %N ONIBD  PBKN fI'B 1B
3 VUGS %l N DB1B BWW 1B
LV UGS _%f 9T B6 oBf k fIT 16T
3 VUGS % IBBDD NDNIDW 6D T D DB DB 3 VUGS _%f % TKS DI B BWI 1BB
3 VUGS _%B BIDN NI 6k kDN 1Bk
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v 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr .24 pP- p_a4
LV UGS B 9T B6 BBk fIT 16T
3 VUGS _%B IBPDD NNFf1 6D DB DB 3 VUGS _ %I IBINW B kDI 1BB
3 VUGS _%b 6T 6k NBfW 1I'W 1Bk
LV UGS BB 9T Bo Bk fIT 16T
3 VUGS _%% IBPDD  NONNNo oD DIEB DB 3 VUGS _%B %TON MBkk 1Im 1BB
3 VUGS %% W f fTDD NN 1BW
LV UGS %% 9T Bo DBk fI'B 16T
3 VUGS %W IBBDD  NINIDbS Bl DIDOB DDIB 3 VUGS _%k NI'BN DBf1 fIT 16B
LV UGS _ oW IWT Bo oBf W fI'B 16T
3 VUGS _%k IBBDD NONINS Bl DB DB 3 VUGS %W 95T BD PB6f fI'B 1Bk
3 VUGS _2W 9T BD PB51 fIWw 17
3 VUGS _%b BIXN NI'VB kDI 1Bk
LV UGS _%k IWT Bo oBf W fI'B 16T
3 VUGS % IBFDD NNDXD 6D DB DB 3 VUGS _ %% AN %T16 Nk 1BN
3 VUGS %l STfS BN NBDI 1BB
LV UGS _ %5 9T Bo PBf W fI'B 16T
3 VUGS _%W1 IBBDD NXDBk1 Bl DIEB DB 3 VUGS _ %% % TN %TIN NBNW 1
3 VUGS _%D 1T61 1T6B NVBT 1BN
LV UGS b1 9T Bo PBf W fI'B 16T
3 VUGS _%D IBBDD  NXDKklk Bl DIDDB DDIB 3 VUGS %l NTo6l %BBD NW'B 1
3 VUGS _%6 NOW B I'BW No5B IBN
LV UGS _%D 9T B6 BB W fI'B 16T
3 VUGS WM IBBDD NINNb5 Bl DIEB DDIB 3 VUGS DB NI BN DBf1 fIT 16B
LV UGS W 9T Bo PBfk fIT 16T
3 VUGS _dB IBBDD  NONNN\B B DIDbB DB 3 VUGS _%W 9T BD WBo6 fI'B 1Bk
3 VUGS _%b VN DBkS BVK 16D
LV UGS _%B 9T Bo DBk fI'B 16T
3 VUGS _%b IBBDD NDBl1k Bl DIDDB DDB 3 VUGS _%k IBINW Bl W kDk 1BF
3 VUGS _%B %6 BI65 BN IBN
3 VUGS _%k ST BN NBNF 1BB
LV UGS _ % 9T Bo PBf W fI'B 16T
3 VUGS _2W IBBDD  NONNDW Bl DIDOB DDIB 3 VUGS _%k NI'BN DBf1 fIT 16B
LV UGS _ %W 9T B6 BBk fI'B 16T
3 VUGS _%k IBFDD NODKDD Bl DB DDDB  JU%/N 1TWD IT1k NWbH 1BD
3 VUGS _%b 9% TN %TkB NBf N 1I'B
LV UGS _ %k 9T Bo PBf W fI'B 16T
3 VUGS _%D IBbDD NDDI6B BB DIEB DB 3 VUGS _%N NI'BN DBf1 fIT 16B
LV UGS _%D 9T B6 BB W fI'B 16T
3 VUGS %N IBbDD NIDB6N Bl DIDB DDIB 3 VUGS _%D 9T BD OBl 1 fIk 1Tk
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v 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 24 pP- p_a4
3 VUGS _%f N DIfN BKD IBW
LV UGS _%N 9T B6 BB W fI'B 16T
3 VUGS _%f IBFDD NDDKW Bl DIEB DDIB  JU%/N 6T61 NB56 1BT 1BT
3 VUGS _%N 96 TKS I 6N BT 1BF
3 VUGS _%l I 1 BN f1'B 1I'B
LV UGS _%f 9T B6 BB W fI'B 16T
3 VUGS %l IBBPID NDKkW Bl DIoB DB 51-1. NBKD 6BIN WKk 11k
3 VUGS _%S5 N TW %TXS f1kB 11
LV UGS _%lI 9T B6 oBf W fI'B 16T
3 VUGS _%B IBBDD NDB61 BB DB DDDB 3 VUGS _%6 NI'BN DBf f fI'B 16 B
LV UGS _%B 9T Bo PBf W fI'p 16T
3 VUGS _%6 IBBDD NDBI W BB DIDDB DB 51-N N TBk 6Nk fIsk 1T
3 VUGS _%D IO BT DI NINK If'k
3 VUGS _%B 9T BN DBV% fIW  1Bb
LV UGS _%6 9T Bo PBf W fI'p 16T
3 VUGS _%W IBBDD NND'W oD DIDOB DDIB 3 VUGS _%k NI'BN DBf1 fIT 16B
LV UGS _%W IWT Bo oBf W fI'B 16T
3 VUGS _%k IBbDD NDI56 6D DB DB 3 VUGS _%W 95T BD OBW fI'p 1BW
3 VUGS _%S5 N DB5SB BWS 16D
LV UGS _%k 9T Bo PBf W fI'B 16T
3 VUGS _%5 IBBDD  NXDBSk oD DIEB DB 3 VUGS _%I N TkI BIBD fIVWb 116
3 VUGS _%k %K1 T NI BD 1BW
3 VUGS %I NT6I %B15 NWAE 1T
LV UGS _%5 9T Bo PBf W fI'B 16T
3 VUGS %l IBbDD NDB1D Bl DIEB DB 3 VUGS _%f NI'BN DBf1 fIT 16B
LV UGS _%1 9T B6 BB W fI'B 16T
3 VUGS %N IBBDD NINI16 6D DB DDIB 3 VUGS _%f NI'BN DBf1 fIT 16B
LV UGS _%N 9T Bo PBfk fIT 16T
3 VUGS _%f IBBDD  NNRN56 6D DIEB DB 3 VUGS _%N I 1 Wbl 6 fI'B T
3 VUGS _%I ™D DI6s BN 1BF
LV UGS _%f 9T Bo Bk fIT 16T
3 VUGS _%l IBBDD  NONRNDI 6N DIDDB DDIB 3 VUGS _%S5 1TkD 1TWB VBB 1BN
3 VUGS _%f 9B ™KS WISW BT 1B
3 VUGS _%B %TO6N I 66 1BT 111
LV UGS _ %I 9T Bo Bk fI'B 16T
3 VUGS _%B IBBDD  NONFDW 6N DIDDB DDIB 3 VUGS _%l 6TO6W NIN 1BD 1BF
3 VUGS _%W BRW Bl Bo BwWI 1BT
3 VUGS _%l ONIT 1 WbB6 fIT 1f W
LV UGS _%B 9T Bo BBk fIT 16T
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Location:  Paulding, OH NWDDC j ate: NDB6% DNk
Contract: SF: mES mOQj I
Engineer:  Josh Venden Study Case: NPG 16L. 0 AeMsion:  6Ip 0EF
-ilena2 e: Fm70H Con8igT For2 al
Bus Voltage Generation Load Load Flow XFMR
v 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 24 pP- p_a4
3 VUGS _%W IBBDD  NDNT 1W 6D T D DIEB DB 3 VUGS _%B N DBkB BWb 16N
3 VUGS _%k 95T BD OBON fIT 1BB
LV UGS _%W 9T Bo BBk fIT 16T
3 VUGS %k IBFID NINBII 6D r ) DDDB DDDB 3 VUGS %W NIBN DBfI fIT 16B
LV UGS _%k 9T B6 OBk fIT 16T
3 VUGS %l IBFDD NNIkD 6D T D DB DB 3 VUGS _%B NI'BN DBf1 fIT 16 B
LV UGS %1 9T Bo DBk fIT 16T
3 VUGS _%BD IBBDD NNBBW 6T T D DIDOB DB 51-B NTé6l 6Tkl flok 11
3 VUGS _%BW I TINS BVWD NW 1T
LV UGS _%D 9T B6 BBk fIT 16T
3 VUGS _%BN IBBDD NDNISB 6B T D DIEB DDIB  JUBN NI BN DBf1 fIN 16B
LV UGS BN 9T Bo Bk fIT 16T
3 VUGS _%f IBBDD  NONIIBW 6B T D DIEB DB JU%BN 6Tof NIBD 11I'B 1BD
3 VUGS ‘Bl IBIDNN MBNC kDB 11'B
LV UGS _%Bf 9T Bo Bk fIT 16T
3 VUGS Bl IBBOD  NDNIISI 6B r D DDDB DIOB  JUBN NIBN DBfI fIN 16B
LV UGS Bl 9T B6 OBk 1T 16T
3 VUGS _%BB IBFID NNKIW 6T T D DB DB JU%BN %TIXT %TkD NBDW 1I'B
3 VUGS _%B6 1TWB ITIB NWk 1BD
LV UGS BB 9T Bo PBfk fIT 16T
3 VUGS _%6 IBBDD  NONWM§S5 6T T D DIDbB DDB 3 VUGS _‘%B NTOW b BNN NBB 1w
3 VUGS _%BW NDM k ITIB NokW 111
LV UGS _%B6 9T Bo DBk fIT 16T
3 VUGS °BW IBBDD NDNBBS 6T r D DDDB DIDB 3 VUGS %BD NTrk Bblk fNNB W
3 VUGS _%B6 IO W 9BNN\B NSk 1T
LV UGS _BW 9T B6 BBk fIT 16T
3 VUGS _°BS IBBID NXTkI 6B C D DB DB 3 VUGS _°BI NIBN DBfB fID 16B
LV UGS _BS 9T Bo PBfk fI'N 16T
3 VUGS _‘%Bl IBBDD NXTfB oB T D DIDbB DB 3 VUGS _%f BIXf NI'Bo W'B 1BB
3 VUGS %S 95T BD OBW fIT 1BW
3 VUGS _%D 9T BD PBWD fIT 1BW
LV UGS ‘Bl 9T Bo Bk fI'N 16T
3 VUGS _%D IBBDD NXTFKN oB T D DIEB DB 3 VUGS _%Bl NI'BN DBfB fI'D 16B
LV UGS _%D 9T B6 BBk fI'N 16T
*POv N5TDD  NDDDD DD 966 RN« METIT C r 51N 966 KN« METIL fBoB 16D
3P ~I N'FDD  NODBfk 6N r ) r r HVUGS3 P DIDID DIID DD DD
& 51 NU

* wndicates a Mbltage regulated bus ( Mltage controlled or swing ty4e 2 achine connected to it)

# wdicates a bus with a load 2 is2 atch 082 ore than DN3 V.
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Contract: SF: mES_mOOQj P
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Iilena- e: Fm20H Con8igT For- al
LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
B 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr B 3m 3 Mr 6-4 p PI p_a4
5N 06 B/AID 0DDDDV ok r D r [ 3VUIS G WBBY)  \GPAG PG Nk
SN OU 0BBB) GPAG F9DIG Nk
SNf6 BAID O0DDDDV L% r D r r JUM/0 V%W \GBFG fWBF NN
SN 0U 0%dW8 GBfG VBB NN
5N B6 BAID O0DDDDV V& r D r [ 3VUIS ¥B VUMD WD fY6D  NPe
SN OU 0%dWD WDN fVGD NTho
5N % BAID O0DDDDV L% r D r L 3VUIS v WBIG  WBAN f9%s  SNN
SN 0U OBFG WPAN 906 SNN
5N 06 OBSTID  NGIIG DD r D r [ POR GGKff 0SB fGB  NGD
HVUIS3 P_ VAGKSf VO5BD fGB NGD
SN 0U B/AID  0DDDDY% vk T D r L SN% WBFG WIPAN £93\Wo SNN
SN B6 MOYIWD WIDVN fVWGD NP6
SN f6 VYW VGBfG VBB NN
5N 06 WOBBB) VGPAG F9DG Nk
3P ~B GGND) fBKBk 0GB ND
&HVUIS3 P
HVUIS3 P_ 0OBSTDD  NGDDG DD T D DDV/6 DDBB 5N 06 AGKff 05BDS f&'B NGD
SN OU VAGKKD 0544 fGk NN WBkG
&3P ~B
TUM/0 B/AID ODDPA%%6 YN r D r L 3VUIS Wk WBE B OWWs  NBW
3 VUIS_of VGB@D WINGN NN NBN
5N f6 0%&kDf GPA0 fWB NBk
JUV40 B/AID ODKNB Gl T D L L 3VUIS_wb WBD DPAB fBB Nk
3VUIS_vA& VGBG WND NBW  NAD
3VUIS_vB WBD VDPAB fBB Nk
3VUIS_ V4o 5TBB fBYW 090D N/B
LVUIS v DWD 0DX1TA WG 0BD Dk L r 3VUIS Mo 0BD Deak 00VGEe NG
LVUIS X DMD  ODX kS WG 0BD DPA% r [ 3VUIS WX 0BD DPA% 00WD NG
LVUIS_VB DWD 0D 'BkO WG 0BD Drak r r 3VUIS_vB 0B D% 00WK'B NG
LVUIS Dn DWD  ODX'TNG WG 0BD Deak C r 3VUIS _Dx 0B Dk 00V6 T NG
LVUIS DG DWD  ODXDSf WG 0BMD DA% r L 3VUIS G 0B®D DA% 00WG NG
LVUIS \DW DMD  OXDFG Wo 0BD DPA% r [ 3VUIS VW 0BD DA% 00kDD NG
LVUIS vk DMD 0DFDYW WG 0BD Dk r L 3 VUIS_ vk 0B D% 00kDW NG
LVUIS V¥ DWD  0DXT55 WG 0BD Deak C r 3VUIS ¥ 0B Deak 00kDW NG
LVUIS N DWD 0DVNG WG 0BMD DA% r [ 3VUIS N 0B®D DA% 00KfT NG
LVUIS 0D DMD  ODDBW Wo 0BD DPA% r [ 3VUIS WD 0BD DA% 00kBD NG
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Contract: SF: mES_mOOQj P
Engineer: Josh Venden Study Case: NP1 NL6 . AeMsion: Qd» . EF
Iilena- e: Fm20H Con8igT For- al
Bus Voltage Generation Load Load Flow XFMR
B 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr B 3m 3 Mr 6-4 p PI p_a4
LVUIS_wWB DMD  0DFFf% Weo 0BD Dk rC r 3 VUIS_wWB 0BD Deak 00WD NG
LVUIS_ W% DWD  0DX'D50 Weo 0BD Deak C r 3VUIS_W% 0B Deak 00WIG NG
LVUIS \0G DWD  ODOTW Wo 0BMD DA% r L 3VUIS WG 0B®D DA% 00kfD NG
LVUIS WW DMD  ODXDkB Wo 0BD DPA% r [ 3VUIS WW 0BD DPA% 00WW NG
LVUIS Wk DWD  0DORkO Weo 0BD Dk rC r 3 VUIS_wk 0B Dk 00k NG
LVUIS D DWD  ODF DY f Weo 0BD Deak C r 3VUIS_vD 0B Deak 00k0B NG
LVUIS f0 DWD  ODVRNO Wo 0BMD DA% r L 3VUIS 0 0B®D DA% 00kfG  NAG
LV UL S +ff DWD  ODOBBN Wo 0B Deax r L 3 VUIS _ff 0BD Dk 00kBPo NAG
LVUIS_vB DMWD  0DOBY%W WG 0BD Dk rC r 3 VUIS_vB 0B Dea% 00kBB NG
LVUIS V% DMWOD 0D0TBB VB 0BD Deak C r 3VUIS_v% 0B Deak 00kkD NG
LVUIS G DWD  ODDTIN B 0BMD DA% r [ 3VUIS ¥G 0B®D DA% 00kkT NG
LVUIS VW DWD 0D DDV WG 0B Deax r r 3VUIS_¥W 0BD Dk 00kDPo NAG
LVUIS +fk DMD 0DFD3B WG 0BD Dk rC L 3 VUIS_+fk 0B Dea% 00k0D NG
LVUIS 5 DMWD  0DONGW WG 0BD Deak C L 3 VUIS _ 5 0B Dk 00kf'D NG
LVUIS N DWD  ODVRN Wo 0BMD DA% r [ 3VUIS ¥N 0BD DA% 00kfD NG
LVUIS B0 DMD  ODXPAD WG 0BD DPA% r L 3VUIS W0 0BD DA% 00D NG
LV UIS _wBf DMWD 0DXF® WW 0BD Dk C L 3 VUIS _Bf 0B Dea% 00W'k NAG
LVUIS BB DWD 0D DkW W 0BD Deak C r 3VUIS_ BB 0B Dk 00OWW NG
LVUIS W% DWD  0DX TkO W 0BD Dk L L 3VUIS B 0BD Deak 00W TG NG
LVUIS \BW DMD  ODX TAD VW 0BD DPA% r [ 3VUIS BW 0BD DPA% 00WB NG
LVUIS Bk DMD 0D P WG 0BD Dk r L 3 VUIS Bk 0B D% 00VWGN NG
LVUIS _WBN DWD 0D PB% W 0BD Deak C r 3 VUIS_WBN 0B Deak 00WAIW NG
LVUIS vD DWD  ODXTIN Wk 0BD Dk L r 3VUIS_vb 0B@D Deak 00VGK NG
LVUIS & DWD  0DBDVA Wb 0BD DPA% r L 3VUIS v 0BD DPA% 00QNE NG
LVUIS_v4& DMD  0DBDDG Wb 0BD Dk C r 3VUIS_v& 0BD D% 00WD NAG
LVUIS _v8 DWD  0DBIDA Wb 0BD Deak C r 3VUIS_vB 0BD Deak 00GNK NG
LVUIS v DWD 0DXBGW Wb 0BD Dk L L 3VUIS_v 0B@D Deak 00WB NG
LVUIS _v& DWD  ODX'KON Wb 0B Deax r r 3VUIS_vEG 0B@D Dk 00WBD NAG
LVUIS _vWw DMWD  0DF'MD Wk 0BD Dk C r 3VUIS_vwWw 0BD Dk 00WwawW NG
LVUIS_v¥6 DWD 0DBBf5 Wb 0BD Deak C r 3VUIS_v6 0BD Deak 00GWIG NG
LVUIS vN DWD O0DBF5D Wb 0BD Dk L L 3VUIS_wN 0B@D Deak 00D NG
LVUIS @D DMD  ODBBf W Wb 0BD DPA% r [ 3VUS v 0BD DPA% 00GAG NG
3 VUIS_ Vo BAID 0DBfG GD T D DD Do 3 VUIS X 0BA DPAB fBIF NGPo
LVUIS v B/ \DPEk fBB NGB
3 VUIS X B/AID ODOTW GD T D DIDD% DDD% 3 VUIS MO WBD DPKO fBG N
3VUIS_vB V60 DBENB 9K NN
LV UL S X B/ VDPEk fBB NGB
3VUIS_ VB B/AID 0D0DCR% GD T D DD DID% 3 VUIS X VTS \DRNBB PN N&o
3VUIS Db YADON 0BGW kDF N/B
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Location:  Paulding, OH OWDDC j ate: ODDV4f D0k
Contract: SF: mES_mOOQj P
Engineer:  Josh Venden Study Case: NP1 NAL6 AeMsion:  (@p . EF
Iilena- e: Fm20H Con8igT For- al
Bus Voltage Generation Load Load Flow XFMR
B 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr B 3m 3 Mr 6-4 p PI p_a4
LVUIS VB B WDPEk fBB NGB
3VUIS W B/AID 0D0Tkk GD DD DY, 3 VUIS VB VWIDOW 798 kDPo N&o
3 VUIS DG GB&k 0BfG NBk Nk
LVUIS W B/ DPAW fBPA NGB
3 VUIS MG B/AG@D  0DDNVB GD DD D% 3 VUIS % VGBO) WBkW ND N
3VUIS_¥» AV NS NN 00kB NW
LVULIS G B/ DPAW fBlo NGB
3 VUIS W B/AGD  0DDNDG YN DD DDD% 3 VUIS vk 0B DréB fBB NGPo
LV UIS bW B/ DPEAW fBPo NGB
3 VUIS vk B/AID 0DDBVG YN DD DI, 3 VUIS DWW WBD DAY fBG N/B
3VUIS_WW WBD DS fBk NAD
3 VUIS_WG X0 0BW kDPo Nk
LV UL S vk B/ DPAW fBP6 NGB
3VUIS ¥ B/AIDD 0DDBW GD DD Do 3 VUIS DG WMk Vi BNB 00kB N
3 VUIS VN STFS fBOW 099D N
LVUIS ¥ B/ DPAW fBPAo NGB
3 VUIS_MN B/4AID  0DDKfW GD DD D% 3 VUIS ¥ VST05 VNN 0B NBN
3 VUIS_wWD NBGN BBG OVGE ND
LVUIS MN B/ DPAW fBlo NGB
3 VUIS_ WD B/A@D  0DDWA% YN DD DDD% 3 VUIS _MN WB®B BEBS 0VGK N8N
3 VUIS G 0DMN/o BEW 05ND NAD
LVUIS_wWD B4 \DPEW fBG NGB
3VUIS_WB B/AID 0DTDW YN DD DDD% 3 VUIS W% 0B DréB fBB NGl
LVUIS_wWB B/ DPAW B NGB
3VUIS W% B/AGD  ODDNW YN DD D% 3 VUIS _WB WBD DPATG fBIG Nk
3 VUIS_wWG V50 DBkS 9B NGD
LVUIS W% B/ DPAW fBlo NGB
3 VUIS_WG B/A@D  0DDK%% YN DD DD 3 VUIS vk WAIDOW WPBG kDN N/F
3VUIS_ W% VG VDG 9% T N
3 VUIS_wk 5TBB fB0G 0%9T%o N&o
LVUIS WG B/ DPAW fBlo NGB
3 VUIS_wWwW B/AID  0DDNX% YN DD DDD% 3 VUIS Mk 0B DréB fBB NGPo
LVUIS _wWW B/ DEAW fBPo NGB
3 VUIS_ Wk B/AID 00Dk YN DD DDD% JUM/0 NBW BBNG OVGK ND
3 VUIS_ WG VSTON VRS 0%B NBB
LV UIS Wk B/ DPAW fBIG NGB
3 VUIS_¥D B/AED  0DDBD0 YN DD D% 3 VUIS 0 0B DréB fBB NGPo
LVUIS_«D B/ \DPAW fBPo NGB
3 VUIS 0 B/AID 0DDMS YN DIDD% DDD% 3 VUIS VD WBD DEAS BB NBk
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Location:  Paulding, OH OWDDC j ate: ODDV4f D0k
Contract: SF: mES_mOOQj P
Engineer:  Josh Venden Study Case: NP1 NAL6 AeMsion:  (@p . EF
Iilena- e: Fm20H Con8igT For- al
Bus Voltage Generation Load Load Flow XFMR
B 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr B 3m 3 Mr 6-4 p PI p_a4
3 VUIS_of 80 DNO %D NAaW
LVUIS _v0 B/ \DPAW fBPo NGB
3 VUIS ff B/AID 0DDMW YN T D DD DIDD%  JUM/0 GBGN 0B5% NG N/aB
3 VUIS 0 v TKS WND %B N/F
3 VUIS_VN WO'BBN WDIDO BB N8P
LV UL S _ff B \DPEW fBG NGB
3VUIS VB BAID OLDWB GD r D DIV DIDV 5N Bs 0Y&DB GPak fWD  NBk
3 VUIS S5 WBBW VGIk% Bk NG
LVUIS_vB B/ DEAW fBIG NGB
3VUIS _v% B/AD 0DDBDW b T D DD DID% 3 VUIS_ VG 0BA Drgf fBG NGPo
LVUIS *% B/ DPAW fBG NGB
3 VUIS G B/AG@D  ODDF 5f b T D DD DDD% SN 06 0BBk GDNB fBND NBF
3 VUIS_wWD VODWG VWBDG ON'N Nk
3VUIS V% B \DEAG fBk NG
LVUIS _«G B/ DPAW fBG NGB
3VUIS_uW B/AE@D  0DDB5% GD T D DD DDD% 3 VUIS fk 0B DréB fBB NGPo
LVUIS_ W B/ DEAW fBPo NGB
3 VUIS vk B/AID O0DDBBf GD T D DD DDD% 3 VUIS VW WBD \DEAO fBG NW
3VUIS 5 V50 DB5B YN NGD
LV UIS +fk B/ DPAW B NGB
3VUIS_ W5 B/ID 0DDKB% GD T D DD DIYoe 3 VUIS VB OBBkB YaNBk BWE NBB
3 VUIS vk VRN \DNON %D NW
3VUIS BB WBB  \BING OWIG  NBB
LV UL S 5 B/ DPAW B NGB
3 VUIS_¥N B/4dD  0DDKBk YN T D DD Do 3 VUIS _off 0B DréB fBPo  NGPo
LVUIS_uN B \DPEW fBPo NGB
3 VUIS B0 B/AID O0DDSB GD T D DIDD% DID% 3 VUIS WBf 0B DréB fBB NGl
LVUIS w0 B/ DPAk fBB NGB
3 VUIS_wf B/AED  0D0DBf GD T D DD D% 3 VUIS _vBO WO'BBN WDIB% fBN NN
3VUIS_ BB ™D DNk %D N
LV UL S Bf B/ DPAW fBlo NGB
3VUIS \BB B/AID  ODDRGW GD r ) DD DI% 3 VULS 5 NBKD BBW OVGD N
3 VUIS _wBf VS WG %'B NBN
3VUIS_Wh VGBO) VNP N&o  N8BN
LVUIS BB B/ DPAW fBlo NGB
3VUIS W BAID 0DD@B GD T D DD DDD% 3 VUIS _vBB GBGW 0O N/ N/F
3 VUIS _BW VfRW WINASo %D N/aB
3 VUIS_WBN WO'BBN DG fBN N™W
LVUIS W% B/ DPAW fBlo NGB
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Bus Voltage Generation Load Load Flow XFMR
B 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr B 3m 3 Mr 6-4 p PI p_a4
3VUIS_BW BAID  0D0TF%6 GD T D DD D% 3 VUIS vB% V60 DBk% MW NGD
3 VUIS Bk WBD \DPAD fBPo N/B
LVUIS BW B/ DPAk fBB NGB
3VUIS VB B/AID ODDTS50 GD r ) DD DI% 3 VUIS BW 0B DPAB fBF  NGP6
LVUIS B B WDPEk fBB NGB
3 VUIS_ BN B/AID 0D0TF0k GD T D DD Do 3 VUIS WX 0BA DréB BT NGPo
LVUIS BN B/ WDPAk fBB NGB
3VUIS_vb B/ATD  0D0FNA GF T D DD D% SN % 0BBG GDW BWD NG
3VUIS_vwW W TS VAWV fOf'N NBB
LVUIS _vD B/ \DPEk fBB NGB
3VUIS_ v B/AID O0DBBB Gl T D DD DIDD%  JUVAO 0B DréB fBD NGl
LVUIS_vo B/ DPAk fBF NGB
3VUIS_vA4 B/AGD  ODOKNG GPo T D DD DD JUVAO GBG OTNBN NW  NAD
3VUIS_v¥N VA0 WIOW kDIG NBG
LVUIS v& B/ DPAk fBF NGB
3VUIS_vB B/AG@D  0DOBBO GPo T D DD DD JUVAO 0B DréB fBD NGPo
LVUIS_vB B WDPEk fBIF NGB
3VUIS_ V4 B/AID 0D0™WAo GB T D DD Do JUVAD WIIf Vi RVB 09DB NBB
3VUIS v NBVB BBN [OL% o) NAD
LVUIS v B/ WDPAk fBF NGB
3VUIS_ v B/AID 0DTBW GB T D DD D% 3 VUIS _va6 WBGG VBN OW&k NBW
3VUIS_vw ODIMW BRBf 05kB NBN
LVUIS V& B/ DPAk fBB NGB
3VUIS_vWw B/A@D  0DVB\W GB T D DD DDD% 3 VUIS v Of XYW YdB% fOof D NBW
3VUIS_v& VDWW VW00 05ND NBB
LVUIS_vwWw B4 \DPEk fBB NGB
3VUIS_V¥6 B/AID 0DX'DfO Gl T D DD DDD% 3 VUIS _¥N 0B DréB fBD NGl
LVUIS V6 B/ WDPAk fBD NGB
3VUIS_¥N B/A@D O TkB GPo T D DD D% 3 VUIS VA& X f 0BA%o WG N/B
3VUIS_ V6 WBD \DEA BT NW
3VUIS V@D WBD DEAD fBF NaW
LVUIS_v¥N B/ WDPAk fBD NGB
3VUIS v B/AID 0DX'DFD GPo T D DD D% 3 VUIS VAN 0B DréB fBD NGPo
LVUIS VD B/ \DPEk fBD NGB
*POR 0BSTOD  NGIID DD  vdGkf0  0SBDW r L 5N 06 VAGRFO  \OSBDW fGB  NOD
3P ~B 0BSLD ODDBKB GF r ) r r HVUIS3 P DIDID DIID DD DD
& SN 0U

* Padicates a Mbltage regulated bus ( Mltage controlled or swing ty4de - achine connected to it)

# Rdicates a bus with a load - is- atch o8- ore than DD 3 V6
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Contract: SF: mES_m OO0 j
i . keAssion:  6DM p EF

Engineer: Josh Venden Study Case: NPG 16LE. 0 p

Iilena- e: Fm20H Con8igT For- al

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR
R 9V M3 agT ngT 3m 3 Aar 3m 3 Aar ) 3m 3 Aar .-4 MPI M a4
S1IN jBBID  11B6B BW r D r L 3VUGS_v6 W Tjj iBB %DF  VIWS
51 NU NTjj y BB %DF  VIWE
511% jBBID  11B6B BW r D C r JUWAN WBW D jBIf %BB VW
51_NU NBWD  y BIf %BB  vIWW
5115, jBBID  11B6B BW r D r r 3VUGS_v4 WBM66 i™f %P VIfD
51 NU NBM66 W E %% VIfD
S1IB jBBID  11B6B BW r D C L 3 VUGS _BD W TAY g 1f %61 VISB
51_NU N T Vg If %61 VISB
51_N N5SDD 11715 DD r D r r POR 66TBl W78 9866 V6D
HV UGS3 P_ WO6TBl N8 9866 V6D
51 NU jBBID  11B6B BW r D C r SIURB W TAY g 1f %61 VISB
511j. WBV66 i™f %% VIfD
511% WBW D jBIf %BB VW
511N WTjj iBB %DF VIS
3P~ 66T% W BDW IWF  VIfT
& HVUGS3 P_
HV UGS 3 P_ N5SDD 11715 DD r D DIXj DNBf  51_N 66TBl W78 %8B V6D
51 NU W6BD% NN 9866 VIEN WBf6
&3P ~j
JUVAN jBEID  11TW BB L D C L 3VUGS_W VT6j Y66 Nl VIWN
3 VUGS _v48 6T 6D NBf W 1B V6T
511% NBIDV6  \BEAW %W VWD
JUBN jBBDD NDDBIW oW r D C L 3 VUGS BN WF BD DB N %B V6T
3 VUGS _WB% 6T 6% NWN D V6B
3 VUGS B Wf BD DB % %B V6T
3 VUGS BB ST %  VWBY NIT V6w
LV UGS VN DWD 111% W Nf 6D \DBNG C L 3 VUGS N Nf6D DB\ N6%F  VI6W
LV UGS D% DWD  11Bfj WB Nf 6D DB\ T L 3 VUGS W% NF6D DB\ NS D VI6W
LV UGS _\I) DWD  11Ff5 Wb Nj 6D DB\ r L 3VUGS_W) Nf6D DB\ NSBN  vI6W
LV UGS VDB DWD 11TN W Nf 6D DB\ C L 3 VUGS B Nf6D DB\ N6BE  VI6W
LV UGS _vI® DWD  11yN Wb Nj 6D \DBNG C L 3 VUGS _wW» Nf6D DB\ NG6T  VIEW
LV UGS _vDW DWD  11'M66 WE Nf 6D DB\ C L 3 VUGS _ W NF6D DB\ NS6W  VI6W
LV UGS _\Df DWD  11WD W Nj 6D DB\ r L 3 VUGS_wWX Nf6D DB\ NSWD  vVI6W
LV UGS Db DWD 1166 W Nf 6D DB\ C L 3 VUGS ¥ Nf6D DB\ NEWE  VI6W
LV UGS DI DWD  11Blj W Nj 6D \DBNG C L 3 VUGS Wi Nf6D DB\ NGB VIEW
LV UGS _WD DWD  11'B6B VW Nf 6D DB\ C L 3 VUGS_WD NF6D DB\ N65SD  VI6W
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R 9V M3 agT ngT 3m 3 Aar 3m 3 Aar ) 3m 3 Aar .-4 MPI M a4
LV UGS W DWD  11F6f W Nf 6D DBNG r [ 3VUGS W Nf6D  DBNG NGBB  vIEW
LV UGS _W\B DWD 1ITN W Nf 6D DBNo C r 3 VUGS _WB Nf 6D \DBNo N\5BB vI6TW
LV UGS Wb DWD  115% VW Nf 6D DB T L 3 VUGS Wb Nf6D  DBNG NSfN  vI6W
LV UGS \W DWD  11'W5 WE NF 6D DB\ r [ 3 VUGS WW Nf6D  \DBN6 NG6N  VIEW
LV UGS W DWD  11'BN% Wb Nf 6D VDBNo rC r 3 VUGS _W Nfj 6D VDBNo NN\65D vI6eTW
LV UGS _vD DWD 11'M65 W Nf 6D DBNo C r 3VUGS_vb Nf 6D \DBNo NNb6D vI6TW
LV UGS ¥ DWD  11BW VW Nf 6D DB T L 3 VUGS v Nf6D DB NSWW V6w
LV UGS V86 DWD I1IBI6 Wb NF 6D DB\ C L 3VUGS V8 Nf6D  \DB% NSFB VW
LV UGS _vj§ DWD  11'B%o WW Nf 6D VDBNo rC r 3 VUGS_v4 Nf 6D VDBNo NN6SB vIOW
LV UGS VB DWD 11TjN ViB NF 6D DB\ C L 3VUGS_v&B Nf6D  DBNG NGIB  vI6W
LV UGS V6 DWD  11TN WB Nf 6D DB C L 3 VUGS vk Nf6D DB NSIF  vI6W
LV UGS VAV DWD 11555 WE NF 6D DB\ r [ 3 VUGS v Nf6D DB\ NSWB  VIEW
LV UGS _v4 DWID  11BB W Nf 6D VDBNo rC r 3 VUGS _vé Nf 6D DB\ NNsWI vI6TW
LV UGS _v6 DWD 11'B6f W Nf 6D DBNo C r 3 VUGS_v6 Nf 6D \DBNo NNGFT vI6TW
LV UGS w4 DWD  11MIN VW Nf 6D DB C L 3VUGS i Nf6D DB NSWo  vIEW
LV UGS N DWD 11TW W NF 6D DB\ r [ 3VUGS yN Nf6D DB\ NGBf  VIEW
LVUGS v % DWD 1IN Wb Nj 6D VDBNo C r 3VUGS_v% Nfj 6D VDBNo NNS6T vI6eTW
LV UGS j DWD 11 A N 6D DBNg C L 3 VUGS vj Nf6D DB NEWF V6w
LV UGS B DWD 111 Wb N 6D \DB\6 T r 3VUGS B Nf6D DB\ NS6F  vIEW
LV UGS W DWD  115DW W NF 6D DB\ r [ 3VUGS yW Nf6D DB\ NGB VIEW
LV UGS jf DWD 11Fj1 Wi Nf 6D DB\ r L 3VUGS yf Nf6D  DBNG N6i B VIEW
LV UGS y1 DWD  11T5) Wi NF 6D DB\ r L 3VUGS yl Nf6D  DBNG NGBN  vI6W
LV UGS BD DWD  11TW§ D Nf 6D \DB\6 T L 3 VUGS BD Nf6D DB\ NS6B  vIEW
LV UGS BN DWD 11Tjf ¥ NF 6D DB\ r [ 3 VUGS WN Nf6D  \DBN6 N6 VIEW
LV UGS vB% DWD 117D ¥ Nf 6D DB\ r [ 3VUGS W% Njf6D  DB\G NSYW  vIEW
LV UGS B DWD  11TjW I¥) N 6D DBN C L 3 VUGS B Nf6D DB &Y% VI6W
LV UGS BB DWD 115N P Nf 6D DB C L 3 VUGS BB Nf6D DB NS T VI6W
LV UGS B6 DWD  11TWé % NF 6D DB\ r L 3 VUGS W% Nf6D DB\ NGBf  VIEW
LV UGS _BW DWD 11D fN Nf 6D VDBNo C r 3 VUGS _BW Nfj 6D VDBNo NN\6BT vI6eTW
LV UGS _BS DWD NIDRNWo B Nf 6D DBNo C r 3 VUGS B Nf 6D \DBNo NIW  vIeW
LV UGS B DWD NODINI B N 6D \DB\6 T L 3 VUGS Bl Nf6D DB\ NSDN  vI6W
LV UGS 6D DWD NODRW B NF 6D DB\ r [ 3 VUGS wD Nf6D DB\ NIW  VIEW
3 VUGS VN jBFID NDDE% 6T r D DIDB DIOB 3 VUGS W NfBN  \DBWD %W VIBW
LV UGS N WF B DBSW %W VIBF
3 VUGS WD jBBID NDDBW 6T r D DIDB DDIB 3 VUGS N WJ BD DBN %B  VIEW
3 VUGS i) YMSN  VDBfB BD V6N
LV UGS W% WJ Bo DBof %T vIBF
3 VUGS ) jBBDD  NDDJ fj 6T I D DB DIDB 3 VUGS Wk VW5 DBj B BW V6B
3 VUGS VB BIDN WPA 6 fDB  vI6To
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R 9V M3 agT ngT 3m 3 Aar 3m 3 Aar ) 3m 3 Aar .-4 MPI M a4
LV UGS i) Wi B6 DB6f %TF  VIBF
3 VUGS VB jBBID NODF No 6N T D DB DDB 3 VUGS D VBIDNW NEBL fDPo V6D
3 VUGS W» 6T 6 WIDI 1j5 V6T
LV UGS DB WJ B6 DB6f %T  VIBF
3 VUGS 6 jBFID NODPS& 6N r ) DIDB DDDB 3 VUGS B WT6N N6l i’ V6B
3 VUGS b W% WD NP V6T
LV UGS D6 WJ B DB6f %T  VIBF
3 VUGS DW jBBFDD NODEA6N 6D r ) DDDB DIDB 3 VUGS Df NfBN  \DBWD %T  VIBW
LV UGS _vbwW WJ Bo DBof %T vIBF
3 VUGS _Df jBBID  NDDEAY 6D I D DB DIDB 3 VUGS _vDW W BD DB N %Pb V6T
3 VUGS WW WJ BD Df IW %T V6T
3 VUGS _Wo BN WEST fDb v16Th
LV UGS X WJ Bo DBof % T vIBF
3 VUGS ¥ iBBID NN % 6D T D DB DB 3 VUGS VX% WV W YaE N\WF V6T
3 VUGS DI SR WSt NBDB  vI6D
LV UGS \D» WJ B6 DB6f %T  VIBF
3 VUGS i jBBDD  NDDDID 6D T D DIDbB DDB 3 VUGS ¥ VTINS 9§ f6 N 1B vioT
3 VUGS WD 1761 WiBj W NYB V6T
LV UGS DI WJ B DB6f %PB  VIBF
3 VUGS WD jBBFDD NODIGN Bl r D DDDB DDDB 3 VUGS DI VT 6 V6N NYN V6T
3 VUGS _v6 NOW B v AN NoWB v6B
LV UGS WD WF B DB6f %TB VBT
3 VUGS W jBBID  NODF 6% 6D C D DB DB 3 VUGS B NfBN  \DBWD %W  VIBW
LV UGS W WJ B DB6f %T  VIBF
3 VUGS WB jBFID NIDJNB 6D r ) DB DB 3 VUGS W W BD DB% %b V6T
3 VUGS _Wb YN \DB51 BfN  vIBI
LV UGS B WJ B DB6f %T  VIBF
3 VUGS Wo jBFID NDNB 6D r D DDDB DIDB 3 VUGS Df VDWW NPAW fDN  VI6F
3 VUGS _W\B WAIW 6 DBEND BWF vl6F
3 VUGS W ST%  WABSE N8DB V6B
LV UGS W& WJ B DB6f %T  VIBF
3 VUGS WW jBBFDD NDPAB 6D r ) DB DIDB 3 VUGS Df NfBN  \DBWD %T  VIBW
LV UGS W WJ B6 DB6f %TF  VIBF
3 VUGS W jBBID NODIND Bl T D DB DB JUWAN 1TV Wi 1% NYB V6B
3 VUGS Wb VTN Y§iN NIT VWD
LV UGS W WJ B DB6f %P VIBF
3 VUGS v jBFID NDE6B Bl r D DIDB DDDB 3 VUGS v NfBN  \DBWD %T  VIBW
LV UGS VD WF B DBof %T  VIBF

3 VUGS v jBBID NDNB BI r D DIIB DIDB 3 VUGS v WFj 1 Df 5W %T  VWN
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3 VUGS _v8%6 YWD VDEBW Bf'D vl6B
LV UGS v WF B DBof %T  VIBF
3 VUGS V86 jBBID  NDDI% Bl r D DB DDIB  JUWAN 6765 WWMSD T V6w
3 VUGS _vN VAW 5 DBEN BWB vI6F
3 VUGS i Wi 1 Dy fj %P VIW
LV UGS V86 WF B DBof %T  VIBF
3VUGS V% jBFID NDDD BI r D DIIB DIDB 511j. NBFDB  BEAA YWD VIWN
3 VUGS V6 WTW PTW %%d VI
LV UGS _v4 WJ Bo DBof %B vIBF
3 VUGS _vB j BBID 111% BF T D DB DB 3 VUGS _v6 NfBN \DBW %T vIBW
LV UGS w8 WF B6 DB6f %TF VBT
3 VUGS V6 jBFID 11NN BF r D DDDB DIDB 511N NTB ™8 %N VI
3 VUGS WD WNDIWY YV NBW  vIVB
3 VUGS VB W BN DB\ %b V6D
LV UGS Wb WF B6 DB6f % VBT
3 VUGS vV jBBFDD NDDRS6 6D r D DDDB DDDB 3 VUGS V& NfBN  \DBWD %T  VIBW
LV UGS _vav WJ Bo DBof % T vIBF
3 VUGS _vA4 jBBID NODNBD 6D T D DB DB 3 VUGS _ vV WJf BD DB% %D vi6B
3 VUGS V6 YN \DB5j B V6D
LV UGS VA& WJ B DB6f %T  VIBF
3 VUGS V6 jBFID NDIGB 6D r ) DIDB DDDB 3 VUGS % N Tfj \j TD6 %iD VWD
3 VUGS V4 VAW S DBBS BD V6T
3 VUGS jj VT 6 VB 1W B VIVB
LV UGS V5 WJ B DB6f %PB  VIBF
3 VUGS v jBFID NDNIS Bl r ) DIDB DDOB 3 VUGS V86 NfBN  \DBWD %T  VIBW
LV UGS A WF B DBof %T  VIBF
3 VUGS WN jBBDD NDJ61 6T r D DIDB DDB 3 VUGS % NFBN  \DBWD %W VIBW
LV UGS N WJ B DB6f %T  VIBF
3 VUGS 4% jBFID NODPS& 6T r D DIDB DDOB 3 VUGS 4N WFj 1 Df 6D %N VIWF
3 VUGS yjj YD DBNN BWF V6T
LV UGS % WF B6 DB6f %T VBT
3 VUGS vjj jBFID NDDRWD 6N r ) DB DDOB 3 VUGS V6 ITW % NYB  VIGF
3 VUGS v % VAW 5 DF5B BWW  vIVD
3 VUGS _vB V6T 6N NB5j 1j % V6T
LV UGS +jj WJ B DB6f %T  VIBF
3 VUGS B jBBFDD NODP4 6 6T r ) DDDB DB 3 VUGS jj 6T6W  WW6 B V6T
3 VUGS _yW WIW W DBY8B BWF vI6TW
3 VUGS vl WFj 1 D BD %N VW
LVUGS B WJ B DB6f %T  VIBF
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3 VUGS _yW jBBDD  NDDBDN 6T T D DIDbB DDB 3 VUGS _viB YN DB 1j Bf'N  vIBI
3 VUGS _yf W BD DB j %Pb V6T
LVUGS W WJ B6 DB6f %T  VIBF
3 VUGS vif jBFID NDB B 6T r ) DDDB DDOB 3 VUGS v W NfBN  \DBWD %W  VIBW
LVUGS vyf WJ Bo DBof % T vIBF
3 VUGS vl jBBDD  NDDF £5 6T I D DB DB 3 VUGS _yB NfBN  \DBWD %W  VIBW
LVUGS 1 WJ B6 DB6f %T  VIBF
3 VUGS BD jBBFID NODEAB 67 r ) DDDB DIIB 51IB. N T61 \ T56 %NF  VIW
3 VUGS BW WANS iT% %N VIVB
LV UGS _+BD WF B DB6f %T  VIBF
3 VUGS BN jBBID NIDBj N oW r D DIDB DIOB JUBN NfBN  \DBWD %W VIBW
LV UGS BN WJ B DB6W %W VIBF
3 VUGS B% jBFID NDBIS oW r ) DIDB DOOB  JUBN 6T6%  WMN D V6B
3 VUGS Bl VBIDNN NIBN WB  vIW
LV UGS ‘B% WF B6 DB6f %T VBT
3 VUGS B jBBFID NODBj D 6W r D DDDB DOOB  JUMBN NfBN  \DBWD %W  VIBW
LV UGS B WJ B6 DB6W %W VIBF
3 VUGS BB jBBID NDBND [ T D DB DB JUWN WD %4 BB NIT vIVD
3 VUGS Bs ITW  WEB Nl V6B
LV UGS BB WJ B6 DB6f %T  VIBF
3 VUGS B6 jBFID  NIDJ 65 6B r ) DIDB DIDB 3 VUGS BB VIT66 YD WG VWN
3 VUGS _BW NOW W v RoD No6T vieT
LV UGS \B6 WJ B DB6f %T  VIBF
3 VUGS BW jBBFOD NODJ DB 6B r D DDDB DIDB 3 VUGS BD NIE VB 6 9T VW
3 VUGS B WO W Ydif6 NO6N  vIW
LV UGS _\BW WF B DB6f %T  VIBF
3 VUGS BS jBBID NDF66 6T r D DIIB DIIB 3 VUGS Bl NfBN  \DBWD %B  VIBW
LV UGS BS WJ B DB6W %W VIBF
3 VUGS Bl jBBDD  NDFN% oTF T D DIDDB DB 3 VUGS W% BN Wi D5 fDf vI6EN
3 VUGS _BS W BD DB% %B V6B
3 VUGS 6D WF BD DB% %B V6T
LV UGS Bl WJ B DB6W %W VIBF
3 VUGS _wD jBBDD  NDF6B oTF T D DIDbB DDB 3 VUGS Bl NfBN DBW %B vIBW
LV UGS _+6D WF B DBSW %W VIBF
*POR N5TDD  NODDDD DD w6TFBS NT% C r 51N W6TRS  N5T% 9BB V6D
3P ~j NFID  11W8 6D r ) r r HVUGS3P_ DD DIID DD DD
&51 NU

* Padicates a Aoltage regulated bus ( Aoltage controlled or swing ty4e - achine connected to it)

# Rdicates a bus with a load - is- atch o8- ore than DN3 V.
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™ 8V A 9agD  (ngDh 9 m 9 kar 9 m 9 kar ™ 9m 9 kar 013 APj A_a3
4. N0 SBDGG .. DAT BT Ie G C C 9VU6S Rl REI355 51354 VvSNG  RTB
4. NU NoDB55 B4 vS5Ns  RTR
4.jv0 SBDGG  ..DAT BY C G C ¢ JUR/N RBIOT. 5DAG viBT RTIY
4. NU NBOT. RDGG viBT RTIY
4.j50 SBDGG .. DAT BT Ie G Ie C 9VU6S RS RBITI | SIN visD  RY%SB
4. NU NBIO'11 RI4N v15D R %03
4.jB0 SBDGG  ..DAT BY C G C c 9VU6S_BG RGDTS vIBG wIN  R4B
4. NU NPTS RIBG wIN  R4IB
4. N N4IGG  NGBD. 4 as Ie G Ie ¢ PO7 11DBy  RUBTT V55D RIm
HVU6S9 P_ R1DBv MNBTT v55D R 110y
4. _NU SBDGG  ..DAT BY C G C C 4jB0 RODTS vIBG wIN  R4IB
4.5 50 RBI11 SN v15D R %05
4.jv0 RBIOT. SDGG viBT RTI¥Y
47N ROB5S 5IB54 vS5Ns  RTR
9P ~5 11DN RbBvv .TBD R
&HVU6S9 P
HVU6S9 P_ No4I0GG NABD. 4 Qo C G Qoil. axlv 4. N 11DPBv RMBTT v55D R 110
4. NU R1BGN NDP@®B v55D RIIN SDW1
&9 P ~5
JUR/N SBDGG .. HTS B2 C G C C 9VU6S RV RBlv VIFA% NISIN R TIN
9VU6S_Rv RI5B N2%Bo .5D RI1D
4.jv0 NBDGY BPTS v1TD R TIOy
JURRN SBDGG  NOG3. . 17 C G C C 9VU6S BN RWBBG amsN vsD  RID
9VU6S_ RBv RB1v NIGN SN R1B
9VU6S _RBS RN3BG aBsv v5D RI1D
9VU6S_RB 410bv RIBIB NG RII¥
LVU6S RN dr.G ..B5N ™ N31G RABNI C ¢ 9VU6S RN N3IG  RABNI NW5D  RIIT
LVU6S R arG ..pw ™ N31G RABNI C ¢ 9VU6S R N5IG  KaBNI NVBN R IIT
LVU6S_R® ar.G ..D4G ™ N31G RABNI C C 9VU6S_Rp N31G RABNI N1 R1¥
LVU6S_RB ar.G ..0OvN ™ N31G RABNI C Cc 9VU6S_RB N31G RABNI NWTIs R 11T
LVU6S Kil ar.G ..Ds5 ™ N31G RAaBNI C C 9VU6S Kil N3IG  RiBNI NMY%0 R 1IT
LVU6S RGT Gr.G ..Dl4 ™% N31G RABNI C ¢ 9VU6S KT N3IG  RaBNI NI RIIT
LVU6S_R¥%o ar.G ..Dvv Do N31G RABNI C C 9VU6S_R¥% N31G RABNI N\ R1I¥
LVU6S _R# qrG .. ™ N31G RABNI C C 9VU6S R N3IG  RaBNI N RIT
LVU6S K arG ..B.1 N31G RAaBNI C C 9VU6S Ki N3IG  RiBNI NM4D, R 1IT
LVU6S RG arG ..BIT i) N31G RABNI C ¢ 9VU6S RG N3IG  RaBNI N4.IN  RIIT
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™ 8V A 9agD  (ngDh 9m 9 kar 9 m 9 kar ™ 9 m 9 kar 013 APj A_a3
LVU6S _R® ar.G ..ol T N31G RABNI C C 9VU6S_R¥S N31G RABNI NMID RI1I¥
LVU6S_ RSB ar.G ..0OvN Do N31G RABNI C C 9VU6S_RB N31G RABNI NV R 1T
LVU6S R arG ..Dv. TIF N31G RABNI C C 9VU6S RI N3IG  RABNI NW4B  RIIT
LVU6S RT arG ..0aG ™% N31G RABNI C C 9VU6S RIT N3IG  RaBNI NMTD  RIIT
LVU6S RV ar.G ..BN8 ™ N31G RABNI C C 9VU6S_R¥% N31G RABNI NM.I¥  RI1IY
LVU6S_RG ar.G ..DTG i) N31G RABNI C Cc 9VU6S_RG N31G RABNI NWTDo  RI1IT
LVU6S RN ar.G ..IBT his) N31G RAaBNI C ¢ 9VU6S RN N3IG  RiBNl NWY@  RIID
LVU6S Rv arG ..B.% ™ N31G RABNI C C 9VU6S Rv N3IG  RaBNI N4, RIIT
LVU6S RS ar.G ..BvB T N31G RABNI C c 9VU6S_RS N31G RABNI N D R1I¥
LVU6S_RB a.G ..Ds5s TIB N31G RABNI C Cc 9VU6S_RB N31G RABNI NdGr RI1¥
LVU6S R arG ..BN B N31G RABNI C C 9VU6S Rl N3IG ~ RABNI NG RIT
LVU6S RT arG ..BG ™% N31G RABNI C C 9VU6S RT N3IG  RaBNI N2 RIT
LVU6S _R% ar.G ..l T N31G RABNI C Cc 9VU6S_R% N31G RABNI NM4IN - R 1T
LVU6S_ R4 a.G .51 Do N31G RABNI C Cc 9VU6S_R4 N31G RABNI NM.IN  RI1IT
LVU6S R. arG ..D®B b1l N31G RAaBNI C C 9VU6S R. N3IG  RiBNI NMY%B  RI1IT
LVU6S RN ar.G ..0om ™ N31G RABNI C C 9VU6S BN N3IG  RaBNI NMID  RIT
LVU6S _Rv ar.G ..Dss = N31G RABNI C c 9VU6S_Rv N31G RABNI Nw%0; R 1T
LVU6S_ RS ar.G ..IBIT ™ N31G RABNI C C 9VU6S_RS N31G RABNI N7 R1I¥
LVU6S BB arG ..DBN ™ N31G RABNI C ¢ 9VU6S KB N3IG  RABNI NWID  RIIT
LVU6S BT arG ..pDG ™ N31G RABNI C C 9VU6S BT N3IG  RaBNI NMBD  RIIF
LVU6S _R% ar.G .. DBN ™ N31G RABNI C c 9VU6S_R% N31G RABNI NVBD RI1I¥
LVU6S_ K. a. G ..D41 ™ N31G RABNI C Cc 9VU6S_R. N31G RABNI NP R1I¥
LVU6S RBG arG ..D% %03 N31G RABNI C C 9VU6S RG N3IG  RaBNI NMTIT  RIIY
LVU6S RN aqrG ..ms. % N31G RABNI C C 9VU6S N N3IG  RaBNI NMSIB R IIT
LVU6S _Bv ar.G ..Bda §5] N31G RABNI C c 9VU6S_RBv N31G RABNI Nw513 RI1I¥
LVU6S_ RS ar.G ..1354 RZ5] N31G RABNI C Cc 9VU6S_ RS N31G RABNI NM5IB RI1IT
LVU6S FBB ar.G ..DNs 7% N31G RAaBNI C ¢ 9VU6S RB N3IG  RABNI NWBZ  RIIT
LVU6S BRI ar.G ..[OIB 7w N31G RABNI C C 9VU6S_BI N31G RABNI NVID R1I¥
LVU6S _RI ar. G .. IONG YN N31G RABNI C c 9VU6S_RBI N31G RABNI NMTIN R 1T
LVU6S R34 ar.G NgdoTl B N31G RABNI C C 9VU6S_ R4 N31G RABNI M@  R1IT
LVU6S R Ar.G  NGIwN B N31G RABNI C C 9VU6S R N3IG  RiBNI NMND  RIIT
LVU6S _RG ar.G NIJors iR N31G RABNI C c 9VU6S_RG N31G RABNI NM@%  RI1IT
9VU6S RN SBDGG  NGGBvT iy C G GoB quB 9 VU6S Ry N3BN RABIG vSI¥  RBIY
LVU6S_ RN R5BI aBl1% vSPD6  RBDo
9VU6S Riv SBDAG  NGA3AN i) C G GuB QB 9 VU6S RN R3BG aBs vSB  RIIT
9VU6S_RP vI4N R3378 BRI
LVU6S _Riv RN3BI GBIl % v5l%  RB
9 VU6S_ KB SBDGG NI 1D C G QB 9 VU6S _Riv ROV aasl B2 RID
9VU6S_RB BON RWD. 1 %D RI1D
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LVU6S _R» RN3BI GB1% v5l%  RB
9VU6S KB SBDGG  NOBNAG Y C G QB 9 VU6S KRB RBIONT NPR %D RID
9VU6S_Kil 151% RDNG .5D R1D
LVU6S_RB RN5BI aBl% vS%  RB
9VU6S_Kil SBDGG  NGGDV. I C G GoB quB 9VU6S_RB RIBIN NITG .50 RID
9VU6S_ R# . v RDVN NN R1D
LVU6S Ril R53BL aBl % v5D%  RBD
9VU6S KGT 5BDGG  NGANIB 1% C G quB QOB 9 VU6S Rih N3BN  RiBIG V5%  RBIY
LV U6S Rl RN3BI GBIl % v5%  RB
9VU6S_R¥h SBDAG NIDN 10 C G QB 9 VU6S KT RBBG GBSN vsD  RIP
9VU6S _RIT RNB3BG @. T v5D3 R1D
9VU6S R BiovN R44 %Y RID
LVU6S _R¥ RN3BI GBl% v5%  RB
9 VU6S Kt SBDAG NGB 1103 C G QB 9 VU6S _Kil RITIAT vIov4 @ RI1D
9VU6S Ki 410v% RB44 N R1D
LVU6S R# RN5BI aBl% v5ia R BY%
9VU6S _Ki SBDGG D.v 110 C G GoB QB 9 VU6S_R# RN+ v NG RID
9 VU6S_ RG Bl R135% NI5Po R 1D
LVU6S _Ri R5GBL aBlY% V53 R B,
9VU6S RG 5BDGG  ..DIB BD C G quB QB 9 VU6S Ki RBI15 Vv NISB RID
9VU6S _RI NdT. B RN MNTD R13
LVU6S_RG R5GBI GBl1% v5ia R BDo
9VU6S RS SBDGG  NO@I11 1103 C G GuB QB 9 VU6S RB NBBN  RABIG V5D RBIT
LVU6S _R& RN5BI aBl% vSD%  RB
9VU6S_RB SBDGG  NODNo 110 C G GoB QB 9 VU6S RS RN3BG Gbv4 vsD R1DB
9VU6S RV vI4N R334. B RBD
LVU6S_ RB R5GBL aBl% v5D  RB
9VU6S R SBDGG  NGd0W% 15 C G quB QOB 9 VU6S Rih RBIONT NONT %P RID%
9VU6S_RB R4 GaNN BIa R 1D
9VU6S_ RV 410bv RIB44 N8@o RI1D
LVU6S R RNGBL aBl% V53 R B,
9VU6S RIT SBDGG  NGAN % 15 c G quB QOB 9 VU6S Rih N3BN  RiBIG V5% RBIT
LVU6S _RI RN3BI GBl% v5%  RB
9VU6S R SBDGG .. DNv BD C G JoB  JUR/N . BTG RI% 5 NI5IF R113
9VU6S R RION vI355 N.D R TIOi
LVU6S R RN5BI aBl% V53 R BY%
9VU6S_RG SBDGG  NGGNIT BD C G GoB QB 9 VU6S_RN N3BN RABIG v5%  RBIY
LVU6S_RG R5BI aBl1% v5De  RBDo
9VU6S RN SBDGG  NIA0IT% BD C G GuB QB 9 VU6S RG RN35. 34T V5B RTIN



ProZect: Fm OHm7FW ETAP Page: B
Location:  Paulding, OH NIoor Wate: NGFGIR G
Contract: SF: mES_mOOWP
Engineer:  Josh Venden Study Case: NGIP6 . ILEOW fekision:  1GA MEF
jilenal e: Fm-OH ConpigD  Forl al
Bus Voltage Generation Load Load Flow XFMR
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9VU6S_Rv vI¥G R33BT B RI1B
LVU6S_RN R5BI aBl1% vS5ia R BDo
9VU6S_Rv SBDGG  ..D.1 BD C G GoB B JUR/N 1514 RNTIN .58 R1IT
9VU6S_RN R4 GaNse BID R1IX¥
9VU6S R RNBS. a3% vSI3 RT3
LVU6S_Rv R5GBI aBl1% v51a R BDo
9VU6S RS SBDAG  ..Dvv BD C G fere:] QOB 4.j50 NBDEB  RBDSV vIT®  RTIN
9VU6S_ R4 REITS SN v5vD RTD
LVU6S _R5 RN3BI GBl1% v51a R BDo
9VU6S_RB SBDGG .. BSv BDo C G qoB 9 VU6S Rl N5BN RABIN v5ia RBTY
LVU6S_RB RN53BL aBlY% V53 R B,
9VU6S R SBDGG .. BNB BY% C G quB QOB 4.jN) NSBB4 RITIG V5V RTD
9VU6S _RG RAYTT VDN MNB3 RT3
9VU6S_RB RIGBN BN v5D R1D
LVU6S Rl RN5GBL aBl% V53 R B
9VU6S RT SBDGG  NGd0H% 1IN C G fele:] QOB 9 VU6S R% N3BN  RaBIN V5%  RBIY
LVU6S_RT RN3BI GBIl % v51a R BDo
9VU6S _R% SBDGG  NOGOBS 10 C G QB 9 VU6S_RT RBBG aBvs vsD  RI1B
9VU6S R4 vIF4N R324B B R 10
LVU6S _R% RN5BI aBl% V53 R BY%
9VU6S_R4 SBDGG  ..DI1% 110 C G GoB QB 9VU6S _RS NoI3% RDG% V55 R IO
9VU6S_R% R4 GaB4 B  RI1DB
9VU6S RS RI315 vD. 4 NIvD RTIB
LVU6S R4 RN5BI aBl% V53 R B%
9VU6S R SBDGG  NGADGN BD C G GoB B 9 VU6S _Rv N3BN RABIN vS% RBIY
LVU6S_R. R5GBI aBl1% vSPD  RBDo
9VU6S RN SBDGG  NOTN i) C G fere:] QB 9 VU6S Rv NBBN  RABIG V5D RBIT
LVU6S _RN RN5BI aBl% vSD%  RB
9VU6S_Rv SBDGG  NGADSG iy C G GoB QB 9 VU6S_ RN RNBS. G5IN vSIN  RTI%
9VU6S_ RS vI4G R3aNN B4 R 1Do
LVU6S Rv R5GBL aBl% v5D  RBD
9VU6S RS SBDGG  NGAOITS 1IN c G fele:] QOB 9 VU6S R4 .BT. RBv4 NISP6 R 1%
9VU6S_Rv R4 a%B B  RTIO
9VU6S_RB RBIN ND4B .5B RID
LVU6S RS R5GBL aBl% V534 R B,
9VU6S BB SBDGG  NIIDS% i) C G fele:] QB 9 VU6S BS IBIT  RIvl 5D RIDG
9VU6S_RT R GavB B2 R1I¥
9VU6S K. RN5S. G5BN v5IN  RTD
LVU6S KRB R5GBL aBlY% v5D  RB
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™ 8V A 9agD  (ngDh 9m 9 kar 9 m 9 kar ™ 9 m 9 kar 013 APj A_a3
9VU6S_RT SBDGG  NOG53B iy C G GoB quB 9VU6S_RB vI¥N R3a. 5 B®» RBD
9VU6S_R% RIBGBG aBss v5D RI1D
LVU6S RT R5GBL aBl% v5D  RB
9VU6S RB% SBDGG  NId35% i) C G fele:] QOB 9 VU6S BT N3BN  RABIG vSIT  RBIY
LVU6S _R% RN3BI GBI % v5%  RB
I9VU6S _B. SBDGG  NII4N 1P C G qouB 9 VU6S_RB N5BN RABIG vSDo  RBIY
LVU6S K. R5BL aBl% v5D  RB
9VU6S FBG SBDGG  NGANIY% 15 C G fele:] QOB 4. B NSI3 1. D44 V5V RTR
9VU6S_ R8I RVION SBv% v RTIB
LVU6S_RG R5GBI aBl1% v5PD6  RBDo
9VU6S RN SBDAG  NOABSB 1D C G GuB QOB JUBN NBBN  RABIG V5T RBIT
LVU6S_ RN RN5BI aBl% vSD%  RB
9VU6S_RBv SBDGG  NGABGG 1 C G GoB B JUBN 1B31v RNIGY SN RI1B
9VU6S R RBIONN NDBv T.D RTD
LVU6S Bv R5GBL aBl% v5D  RB
9VU6S RS SBDGG  NOABSS 1% C G fele:] GOB  JURBN N3BN  RaBIG vSIT  RBIY
LVU6S R RN3BI GB1% v5l%  RB
9VU6S_RB SBDGG  NIDBN 1mr C G B JUBN ROy vI3BI N.IB RTO
9VU6S_ Bl .BT5 RBG NISIN R 13
LVU6S_RB RN5BI aBl% v5%  RB
9VU6S_ R8I SBDGG  NOIDTG 1D C G GoB quB 9VU6S_RBB RI311 v N NIvD RTIN
9VU6S_ RT Nar. T RDilv MTIN  RID
LVU6S Rl R53BL aBlY% v5D  RB
9VU6S BT 5BDGG  NGBGP 1B C G quB QOB 9 VU6S G NIOVT  RIBS% VvAD  RTIN
9VU6S_ I RG¥T vD%%o MID RTB
LVU6S_RT R5BI GBl1% v5De  RBDo
9VU6S M4 SBDGG  NOdTI4 B C G feue:] QB 9 VU6S B NSBN  RABIG VvSIT  RBIT
LVU6S R4 RN5BI aBIT vSI¥  RB
9VU6S R SBDGG  NGAINI 1% C G GoB B 9 VU6S _RBv BovN RG %33 RI1IN
9VU6S R4 RIBGBG GbvB vSIB  RI1IB
9VU6S_RG RNB3BG apvl v5SIB  RI1DB
LVU6S B RN5BI aBIT vSII  RB
9VU6S_RG SBDGG  NGQTIT 12 C G GoB QB 9VU6S_RB N5BN RABIG v5IT  RBIY
LVU6S_RG R5GBI AaBIT vSI¥  RBDo
*PO7 N4IKG NGOG as  RIPBN MBTT C C 4N RID&N  NBTT V55 R0
9P ~5 NSBGG .. DNT 115 C G c ¢ HVU6S9P UG feee] as fer}
&4 _NU

* “Tndicates a koltage regulated bus ( koltage controlled or swing ty3e I achine connected to it)

# “ndicates a bus with a load I isI atch opI ore than GN9 VO
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34YFp n$.700  F00.006 6.5 0 0 0 0 8VBISIXRI 2F3.540 20.n60 n94.7  F00.0
341 FB F3.540 0.n60 nP4.7  F00.0
34YRp n5.700  F00.006 6.5 0 0 0 0 JBRF RO.NF6  N.R3T n50.7  F00.0
341 FB RO.nH6 0.R37 np0.7  F00.0
34Ynp nb.700  F00.006 6.5 0 0 0 0 8 VBISIZRm 2R0.nF4 20.5v4 nf0.F  F00.0
341 FB RO.nF4 0.5v4 nb0.F  F00.0
34Y5p n5.700  F00.006 6.5 0 0 0 0 8 VBISI20 F3n65  F.nRR n03.F  44v
341 FB F3.n65 F.nRR nf3.F 44.v
341 Fp Fn3.000  F00.00F 0.0 0 0 0 0 PON vv.R7F 26.n77 mRS.m  A4v
HVB1ISS8 PI 2vv.R7F 6.n77 mRS.m  A4.v
341 FB n.700  F00.006 6.5 0 0 0 0 34Ysp F3n65  F.nRR n03.F 44y
34Ynp 2R0.nF4 2.5v4 np0.F  F00.0
34YRp 2R0.nH6 20.R37 nb0.7  F00.0
34YFp 2F3.540 20.n60 nP4.7  F00.0
8 PI ~m vv.7F4 R556 FR4v.3 F00.0
& HVBI S8 PI
HVBIS8 PI Fn3.000  F00.00F 0.0 0 0 0.075 0.F5v 341 Fp vv.R7F 26.n77 mRS.m  A4v
341 FB vv.ad)7 6.ROv nR5.7 84.v
& 8 PI~m
IB2RF n5.700  F00.R4m 6.v 0 0 0 0 8 VBISIX¥v FR4V3 0.000 RF6.6  F00.0
8 VBISTZ2RR 2.5R7 0.0nv FRm4  F00.0
34YRp RO.50m 2.0nv nb0.5 F00.0
IBXS/F nb.700  FOF.547 v.6 0 0 0 0 8 VBISIXF F36R 0.055 v 2F00.0
8 VBISI 2SR v.5R4 0.075 FRR7  F00.0
8§ VBIST2m 2F.36R 0.057 nf.v  2F00.0
8 VBISIXSS FEF7R 20.F5m F3m4  F00.0
LV B1SIXF 0.640  FOF.6Fv 4R F.3v7 0.000 0 0 8 VBISIXF F.3v7 0.000 F75m7  F00.0
LVBISI2R 0.640  FOF.7n¥ 4R F.3v7 0.000 0 0 8 VBISIMR F.3v7 0.000 F755.3  F00.0
LVBISI2m 0.640  FOF.n#v 4R F.3v7 0.000 0 0 8 VBISI2m F.3v7 0.000 F756.4  F00.0
LVBISI5 0.640 FOF.nO5 4R F.3v7 0.000 0 0 8 VBISIXS F.3v7 0.000 F753.m  F00.0
LVBISIX7 0.640  FOF.F66 4R F.3v7 0.000 0 0 8VBISIXD7 F.3v7 0.000 F770.5 F00.0
LV B1SI26 0.640  FOF.F7m 4F F.3v7 0.000 0 0 8VBISIX6 F.3v7 0.000 F770.6  F00.0
LVBISI2v 0.640  FOF.FOR 4F F.3v7 0.000 0 0 8VBISIDv F.3v7 0.000 F77F.5  F00.0
LVBISI23 0.640  FOF.067 4.F F.3v7 0.000 0 0 8 VBISIX3 F.3v7 0.000 F77R0  F00.0
LVBISI4 0.640  F00.4F6 4F F.3v7 0.000 0 0 8 VBISIXM4 F.3v7 0.000 F775.m  F00.0

LV BIS120 0.640  F00.3n6 4.0 F.3v7 0.000 0 0 8 VBISIZ0 F.3v7 0.000 F777.7  F00.0
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LV BI1SI2%m 0.640 FOF.R4R 4F F.3v7 0.000 0 0 8 VBISIZ¥m F.3v7 0.000 F753.7  F00.0
LV B1SI25 0.640  FOF.Rn6 4F F.3v7 0.000 0 0 8 VBISIX¥S F.3v7 0.000 F754.5 F00.0
LV B1 S12¥7 0.640  F00.476 4.F F.3v7 0.000 0 0 8 VBISIZX7 F.3v7 0.000 F77m6  F00.0
LV B1 S12F6 0.640  FOF.RF7 4.F F.3v7 0.000 0 0 8 VBISIX6 F.3v7 0.000 F754 v F00.0
LV BI1SI2%v 0.640  F00.v5v 4.0 F.3v7 0.000 0 0 8 VBISIXv F.3v7 0.000 F776.4  F00.0
LVBISIZR0 0.640  FOF.04F 4.0 F.3v7 0.000 0 0 8VBISIXR) F.3v7 0.000 F77F.6  F00.0
LV B1 S12RF 0.640  F00.474 3.4 F.3v7 0.000 0 0 S8 VBISIRF F.3v7 0.000 F77m6  F00.0
LV BI SI2RR 0.640  F00.375 3.4 F.3v7 0.000 0 0 8 VBISIZRR F.3v7 0.000 F777.R  F00.0
LV B1SI2Rm 0.640  F00.v43 4.0 F.3v7 0.000 0 0 8 VBISIZRm F.3v7 0.000 F776.F  F00.0
LVBISIZRS 0.640  F0O.7nd 33 F.3v7 0.000 0 0 8 VBISIRS F3v7 0.000 F760.F  F00.0
LVBISIXR7 0.640  F00.7FF 33 F.3v7 0.000 0 0 8 VBISIXRI F.3v7 0.000 F760.7  F00.0
LV BI SI2R6 0.640  FOF.035 4.F F.3v7 0.000 0 0 8 VBISIR6 F.3v7 0.000 F77F.v  F00.0
LVBISI2Rv 0.640  FOF.0OF3 4F F.3v7 0.000 0 0 8VBISIRy F.3v7 0.000 F77Rv  F00.0
LVBISIZR3 0.640  F00.34F 4F F.3v7 0.000 0 0 8VBISIXR3 F3v7 0.000 F775.v  F00.0
LV BI SI2R4 0.640  FOF.004 4.0 F.3v7 0.000 0 0 SVBISIZR4 F.3v7 0.000 F77R3  F00.0
LV B1 S12nF 0.640  FOF.n#4 4.m F.3v7 0.000 0 0 8VBISInNF F.3v7 0.000 F756.4  F00.0
LVBISI2R 0.640  FOF.R06 4.m F.3v7 0.000 0 0 8 VBISIZMR F.3v7 0.000 F754.3  F00.0
LV B1SI2m 0.640  FOF.FO3 4.m F.3v7 0.000 0 0 8 VBISI2m F.3v7 0.000 F77F.m  F00.0
LV B1 ST 0.640 FOF.RR7 4.m F.3v7 0.000 0 0 8VBISIX F.3v7 0.000 F754.7  F00.0
LV B1 S126 0.640  FOF.5v0 4.m F.3v7 0.000 0 0 8 VBISIXn6 F.3v7 0.000 F757.3  F00.0
LVBISI 2w 0.640  FOF.7F3 4.m F.3v7 0.000 0 0 8VBISI2w F.3v7 0.000 F757.F  F00.0
LV BI1SIT 2n# 0.640  FOF.5n6 4.m F.3v7 0.000 0 0 8 VBISIx# F3v7 0.000 F756.m  F00.0
LV B1SI120 0.640  FOF.n67 4.7 F.3v7 0.000 0 0 8 VBISI2S0 F.3v7 0.000 F75v.5  F00.0
LV B1 S12XF 0.640  FOF.343 43 F.3v7 0.000 0 0 8 VBISIXF F.3v7 0.000 Fint.m  F00.0
LVBISI2R 0.640 FOF.354 43 F.3v7 0.000 0 0 8 VBISIXSR F.3v7 0.000 F750.0  F00.0
LVB1SI2m 0.640  FOF.346 43 F.3v7 0.000 0 0 8VBISI2Sm F3v7 0.000 Fimd.m  F00.0
LV BI1SI25 0.640 FOF.634 4v F.3v7 0.000 0 0 8VBISIXSS F.3v7 0.000 F75R5  F00.0
LV B1S127 0.640  FOF.73m 4v F.3v7 0.000 0 0 8 VBISIXST7 F.3v7 0.000 F755.F  F00.0
LV B1SI1256 0.640  FOF.57v 4.6 F.3v7 0.000 0 0 8 VBISI>S6 F.3v7 0.000 F756.0  F00.0
LVB1ISI23 0.640 FORRSv 44 F.3v7 0.000 0 0 8 VBISIXS3 F3v7 0.000 Finf.0  F00.0
LV B1S1254 0.640 FORF35 4.4 F.3v7 0.000 0 0 8VBISI>S4 F.3v7 0.000 F7n7.0  F00.0
LVBISI12/0 0.640  FORRS7 4.4 F.3v7 0.000 0 0 8VBISIZ2I0 F.3v7 0.000 Finb.F  F00.0
8§ VBISIXF nb.700  FOF.R67 v.F 0 0 0.005 0.005 8 VBISI2R F.36m 2.0v5 n.3 2444
LV BI1SIXF 2F.36v 0.0vF n.4 2444
8 VBIST2R n$.700  FOF.F3m v.F 0 0 0.005 0.005 8 VBISIXF 2F.36F 0.0Rv n9.3  2F00.0
8 VBISI2m mvRm 20.FOR 6F.6  2F00.0
LVBISIT2R 2F36v 0.0vF nf.4 2444
8 VBISI2m n$.700  FOF.055 v.0 0 0 0.005 0.005 8 VBISI2R 2mvE3 0.06R 6F.6  2F00.0
8 VBISI X5 7.73F 20.Fnv 4R7  2F00.0
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LVBISI2m 2F36v 0.0vF n.4 2444
8§ VBISI5 n5.700  F00.47R v.0 0 0 0.005 0.005 8 VBISI2m 27.7v6 0.04R 4R5  2F00.0
8 VBISIN7 v.5n3 2.Fov FRmm  2F00.0
LV BI S1205 2F.36v 0.0vF nF.0 2444
8§ VBIST27 nb.700  F00.3F5 v.0 0 0 0.005 0.005 8 VBISIS5 v.5R3 0.FF3 FRmm  2F00.0
8§ VBISI3 4.R40 20.F4m F75.m 2F00.0
LVBISI1207 F.36v 0.0vF nf.0 244.4
8 VBISI126 n$.700  F00.300 6.4 0 0 0.005 0.005 8 VBISIv F.36R 2.0v7 nf).4 2444
LVBISI26 2F36v 0.0vF nF.0 2444
8§ VBISI v nb.700  F00.v54 6.4 0 0 0.005 0.005 8 VBISI6 2F.36R 0.056 nd.4 2F00.0
8 VBISI126 2F.360 0.0FO n0.4  F00.0
8 VBISI27 7.735 20.Fn¥ 4R3  2F00.0
LVBISI2v 2F36v 0.0vF nF.0 2444
8§ VBISI23 n5.700  FOO.vFR 6.4 0 0 0.005 0.005 8 VBISIXN7 24.R3F 0.FOR F75R  F00.0
8 VBIST124 FF.F5m 20.Fvv F37.R  2F00.0
LV BIS1203 2F.36v 0.0vF nF.0 2444
8§ VBIST4 n$.700  F00.76R 6.4 0 0 0.005 0.005 8 VBISI3 2FF.FRv 0.0v0 F37.R  F00.0
8 VBIST2F0 FR434 2.F57 RF6.R  F00.0
LV BI S1204 F.36v 0.0vR nFF 2444
8 VBIS12F0 n$.700  F00.53m 6.3 0 0 0.005 0.005 8 VBISI4 2FR4v4 0.067 RF6.R  F00.0
8§ VBISIXRY F5.35F 20.F50 R5v.R  F00.0
LVB1SI20 2F.36v 0.0vR nF.F 444
8 VBISI2m n$.700  FOO.4ns 6.4 0 0 0.005 0.005 8 VBISIZ5 F.36R 20.0v7 nf.4 44.4
LV BI S12m 2F.36v 0.0vF nF.0 2444
8§ VBISI2S n$.700  F00.33m 6.4 0 0 0.005 0.005 8 VBISI2m 2F.36F 0.05m n9.4  2F00.0
8 VBIST2¥7 mvR5 20.FF3 6F.3  2F00.0
LV BISI25 F.36v 0.0vF nf.0 44.4
8 VBISI12%7 n$.700  F00.60m 6.4 0 0 0.005 0.005 8 VBISIv 21.7v6 0.060 4R3  F00.0
8 VBISI 25 2mvF5 0.0n# 6F.3  F00.0
8 VBIST2¥v FE.F7R 20.Fvs F37.7  2F00.0
LV BI1SI27 2F.36v 0.0vR nF.F 444
8 VBIS126 n$.700  F00.36m 6.4 0 0 0.005 0.005 8 VBISIv F.36R 2.0v7 nf).4 2444
LV BISI2%6 2F36v 0.0vF nF.0 2444
8 VBISI2Zv n5.700  FOO.n#5 6.3 0 0 0.005 0.005 JBXRF FR44F 2.FOR RF6.6  F00.0
8 VBI S12¥7 2FF.FR4 0.0R6 F37.7  F00.0
LV BI S12%¥v 2F.36v 0.0vR nFF 2444
8§ VBIST2R0 n$.700  FOO.vn3 6.3 0 0 0.005 0.005 8 VBISIXRF F.36R 20.0v7 nF.0 2444
LVBISIZR) 2F.36v 0.0vF nF.0 444

8 VBISIZRF nb.700  F00.606 6.3 0 0 0.005 0.005 8 VBISIZR0 2F.360 0.000 nd.4  F00.0
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8 VBI ST 2RR mvRR 20.0v7 6F.4  2F00.0
LV BI1SIXRF 2F.36v 0.0vR nF.F 444
8 VBIST2RR n$.700  F00.700 6.v 0 0 0.005 0.005 JBRF v.55F 20.F03 FRm4  2F00.0
8 VBISI2RF 2mvF4 0.056 6F.4  F00.0
8§ VBIST2R4 2F.360 20.0Fm nF.0  F00.0
LVBISI2ZRR 2F.36v 0.0vR nF.F 444
8 VBI ST 2Rm nb.700  F00.555 6.3 0 0 0.005 0.005 34Ynp R0.506 20.0FF n$0.0  F00.0
8§ VBISIZR3 2F3.755 2.067 n04.0  F00.0
LV BISIT2Rm 2F36v 0.0vR nF.F 2444
8§ VBISIZRS n$.700  F00.F37 6.6 0 0 0.005 0.005 8 VBISIXR7 F.36R 2.0v6 nF.F 444
LVBISIZRS F.36v 0.0vR nFR 2444
8 VBISIXR7 nb.700  FO0.F76 6.6 0 0 0.005 0.005  34YFp F3.7F3 0.F6v n04.5  F00.0
8 VBIST2F0 2F5.v4m 20.Rv6 R5v.R  F00.0
8§ VBISI RS 2F.36R 0.0mm nF.F  2F00.0
LVBISIXR F.36v 0.0vR nFR 2444
8 VBISIR6 n$.700  FOO.vnF 6.4 0 0 0.005 0.005 8 VBISI2Rv F.36R 2.0v7 nF.0 2444
LVBISI2R6 2F36v 0.0vF nF.0 2444
8§ VBISI Ry n5.700  F00.665 6.4 0 0 0.005 0.005 8 VBISIXR6 2F.36F 0.0nv n0.4  2F00.0
8§ VBISIZR3 mvRS 20.FFm 6F.4  2F00.0
LVBISI2Rv 2F.36v 0.0vR nF.F 2444
8§ VBISIZR3 n$.700  F00.7n3 6.4 0 0 0.005 0.005 8 VBISI2Rm F3.76F 20.060 n04.0  F00.0
8 VBISTZRv 2mvF4 0.0vv 6F.4 2F00.0
8 VBISI2m 2FR430 20.04m RF6.F  F00.0
LVBISIZR3 2F.36v 0.0vR nFF 2444
8§ VBISI2R4 nb.700  F00.676 6.3 0 0 0.005 0.005 8 VBISIZRR F.36R 20.0v7 nF.0 2444
LVBISIZR4 2F.36v 0.0vR nF.F 444
8 VBISIF nb.700  FOF.05v v.F 0 0 0.005 0.005 8 VBISIMR F.36R 20.0v7 nf.4 44.4
LV BI S12xF 2F.36v 0.0vF nf).4 2444
8§ VBIST2R n$.700  F00.37m v.F 0 0 0.005 0.005 8 VBISIXF 2374 2.0n6 n0.4  F00.0
8 VBIST2m mvRF 20.0n# 6F.3 F00.0
LVBI SI2R F.36v 0.0vF nf.0 244.4
8 VBISI12m nb.700  F00.v77 v.F 0 0 0.005 0.005 8 VBISIZR3 Fm003 20.FR6 RF6.F  F00.0
8 VBI ST xR 2mvE3 0.0FF 6F.3  F00.0
8 VBISI b v.5Rv 0.050 FRm5 F00.0
LV BI ST2m F.36v 0.0vF nf.0 244.4
8 VBISI b n$.700  F00.3vR v.F 0 0 0.005 0.005 8 VBISI2m v.5n6 2.03F FRmS  F00.0
8 VBI ST X6 2mvF7 0.07R 6F.6  F00.0
8 VBI ST 24 k374 2.056 .3 F00.0

LV BI SI2xH F.36v 0.0vF nF.0 2444
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8 VBI ST X6 nb.700  FOF.FFv v.F 0 0 0.005 0.005 8 VBISIxH mvRS 2.FRF OFv 2444
8§ VBI ST 2w 2F36R 0.05v n0.3  2F00.0
LV BI SI2x6 F.36v 0.0vF nf.4 44.4
8 VBISI 2w nb.700  FOF.F66 v.F 0 0 0.005 0.005 8 VBISIxn6 F.36R 2.0v7 nf).3 2444
LVBISI 2w 2F36v 0.0vF n.4 2444
8 VBI ST 2 n5.700  FOF.03m v.F 0 0 0.005 0.005 8 VBISIXH F.36R 20.0v7 nf.4 2444
LV BI ST 2 F.36v 0.0vF nf.4 44.4
8 VBISI1250 n$.700  FOF.OFR v.m 0 0 0.005 0.005 34Y5p F3.7n3 0.075 nv.F  F00.0
8 VBISI26 266.6v7 2.FR4 Rve.m  F00.0
LVB1SI20 2F36v 0.0vF nf.4 2444
8 VBISIXSF nb.700  FOF.756 v.6 0 0 0.005 0.005 JBXS/F F.36m 2.0v5 nd).v 2444
LV BI S12F 2F.36v 0.0v0 nf).3 2444
8§ VBISI2SR nb.700  FOF.54v v.6 0 0 0.005 0.005 JBXS/F v.5R4 2.075 FRR7  F00.0
8 VBIS1254 27.76v 20.0R0 4F.3  F00.0
LV BISI2SR F.36v 0.0v0 nf.3 44.4
8 VBISI12m nb.700  FOF.757 v.6 0 0 0.005 0.005 JBXS/F F.36m 2.0v5 nd).v 2444
LVBISI2m 2F36v 0.0v0 nf).3 2444
8 VBISI2S n5.700  FOF.mv v.6 0 0 0.005 0.005 JBXS/F 2FF.Fn¥ 0.0Rv F3m4  F00.0
8 VBISI27 FR44v 20.FOR RF5.6  F00.0
LV BI S125 2F.36v 0.0vF nf).3 2444
8§ VBI1SI127 n5.700  FOF.Rnf¥ v.7 0 0 0.005 0.005 8 VBISI2SS 2FR435 2.003 RF5.6  F00.0
8 VBIS126 F5.356 2.066 R57.5  F00.0
LVBIS127 F.36v 0.0vF nf.4 44.4
8 VBISI1256 n$.700  FOF.FO7 v.5 0 0 0.005 0.005 8 VBISI20 F6.640 0.0R6 Rv6.m  F00.0
8 VBISI27 2F5.3R3 2.FOF R57.5  F00.0
LVBI1SI26 2F36v 0.0vF n.4 2444
8 VBISI23 nb.700  FOF.346 v.v 0 0 0.005 0.005 8 VBISI24 F.36m 2.0v5 nf.6 244.4
LV BIS123 2F.36v 0.0v0 nd).v 2444
8§ VBISI124 n$.700  FOF.3nm V.V 0 0 0.005 0.005 8 VBISI2SR 7.737 2.F53 4F3  2F00.0
8§ VBISI23 2F36F 0.0n6 n0.6  2F00.0
8 VBISI270 2F.36F 0.0n3 n).6  2F00.0
LV BI S1254 2F.36v 0.0v0 nd).v 2444
8§ VBI1ST1270 nb.700  FOF.345 v.v 0 0 0.005 0.005 8 VBISI2%4 F.36m 2.0v5 nf).6 2444
LVB1SI1270 2F36v 0.0v0 nf.v 2444
*PON Fn3.000  F00.000 0.0 2w.R70 6.n160 0 0 341 Fp 2vv.R70 6.n160 nmRS.m A4y
8 PI ~m Fm300  44.465 v.0 0 0 0 0 HVBISSPI 0.000 0.000 0.0 0.0
& 341 FB

* Mdicates a (bltage regulated bus ( (oltage controlled or swing ty9e _ achine connected to it)

# Mdicates a bus with a load _is_ atch oA _ore than 0.F 8 Vp
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Bus Voltage Generation Load Load Flow XFMR
Vi 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 24 pP- ad
51-N IBEID NIDISN W r D r L 3VUGS %6 BSBOW  BTIS 115k INN
51_NU NBoW 5TIS 115k INN
51-f. IBPID NDDDGN VW C D C r JU%/N 9%DI D5 %TVB IKKD  INT
SI_NU fDI DS 1'DVWB 1kfD INT
51-1. IBEID NDISN W r D r L 3VUGS %I %DFkk  %F6N Ikf5  IND
51_NU fDIFkk 1T6N 1kf'B IND
51-R IBPID NODDGN W C D C L 3 VUGS %D BT TSI IBT  SIT
SI_NU NTD 1'FSI IBIT SIF
51N NSTID NDIIk DD C D C L POv KkDIf  f6TI6 T 16D
HVUGS3 P_ %k f %6T16 I11T 16D
51 NU IBPID NODDGN VW C D C r S5I-B OBST I TSI IBT  SIT
SI-1. %D kk WFON 1kf'B IND
51-f. %DI Db STVB TkfD INT
51-N MWEBOW %BTIS 115k INN
3P ~1 kkTBB 16TIW NBf Wb 1Dk
& HVUGS3 P
HVUGS3 P_ N5TDD NIk DD T D DI6B DRBk 51 N kkDX £ f6Tlo6 IT1F 16D
S51_NU %kkTH6 %OBSf IT1W 1B1 6D
&3P ~I
JU%/N IBBID NDDBBS Wb r D r L 3 VUGS %k BETW  %BHIW fI6D  INB
3 VUGS _%f % BNW bW N BF 1fD
51-f. fDIkk 5K61 IWN INI
JUBN IBPID NP BKW kb C D C L 3 VUGS BN BEW  PR6k If5 W
3 VUGS _%f % B f % TNoB N Nk 1fD
3 VUGS _%Bl MWEVWD WKOW IfB Ifw
3 VUGS ‘BB NNINBI BIW§ NIkT 1fT
LV UGS %N DWD NJRSN D NBk6 DBND C L 3 VUGS %N NBk6 DEND  NBWB  INB
LV UGS _%f DWD NJI™WB 1'D NBEk6 DBEND r r 3 VUGS _%f NBk6 DBEND VBB INB
LV UGS _%1 DWD NJIBBo6 1D NBk6 DBEND r r 3 VUGS _% NBk6 DBEND NV6DF INB
LV UGS _%B DWD NI'BIS 1D NBk6 DBEND C r 3 VUGS _‘%B NBk6 DBEND NV6NI INB
LV UGS %% DWD NI Tkl IN NBk6 DBND C L 3 VUGS %® NBk6 DEND  NWBB  INB
LV UGS _ %W DWD NINB 1'D NBk6 DBEND r r 3 VUGS _%BW NBk6 DBEND NW6B INB
LV UGS _%k DWD NINI 1D NBk6 DBEND r r 3 VUGS _%k NBk6 DBEND NV6 WKk INB
LV UGS %% DWD NJITNBB 1D NBk6 DBEND C r 3 VUGS _%p NBk6 DBEND NV6WW INB
LV UGS %1 DWD NXTB6 D NBk6 DBND C L 3VUGS %I NBk6 DEND  NWIF  INB
LV UGS _%D DWD NXTBfl 1'D NBk6 DBEND r r 3 VUGS _%D NBk6 DBEND NWANK INB



ProRect: Fm OH mFj ETAP Page: f

Location: Paulding, OH NWDDC j ate: NDB6OS DN
Contract: SF: mES mOQj I
Engineer:  Josh Venden Study Case: NPG 16L. 0 AeMsion:  kép 0 EF
-ilena2 e: Fm70H Con8igT For2 al
Bus Voltage Generation Load Load Flow XFMR
v 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr .24 pP- p_a4
LV UGS _W DWD NXTID 5T NBk6 DBEND r r 3VUGS_N NEk6 DEND NI 'W INB
LV UGS _%B DWID NJTkD 5T NBk6 DBEND C r 3 VUGS _%B NBk6 DBEND NWBW INB
LV UGS _%b DWD NXTKN 1D NBk6 DBND C L 3 VUGS b NBk6 DEND  NWIB  INB
LV UGS _ %W DWD NJXTW 1D NBEk6 DBEND r r 3 VUGS _2W NBk6 DBEND NV6Bk INB
LV UGS _%k DWD NX'Mf 5T NBk6 DBEND r r 3 VUGS _%k NEk6 DEND WA T INB
LV UGS _%D DWD NITI1 5T NBk6 DBEND C r 3 VUGS _%D NBk6 DBEND NW5T INB
LV UGS %N DWD NXF15 5T NBk6 DBND C L 3 VUGS %N NBk6 DEND  NWDW  INB
LV UGS _%f DWID NX'KkS56 5T NBk6 DBEND r r 3 VUGS _%f NBk6 DBEND NWH¥'B INB
LV UGS _%I DWD NX'kII 1D NBk6 DBEND r r 3 VUGS _%I NEk6 DBEND NW¥'N INB
LV UGS _%B DWID NXTB6 5B NBk6 DBEND C r 3 VUGS _%B NBk6 DBEND NWN'B INB
LV UGS %6 DWD NXTN 5B NBk6 DBND C L 3 VUGS %6 NBk6 DEND  NWDN  INB
LV UGS _%W DWD NJTW 1D NBk6 DBEND r r 3 VUGS _%W NBk6 DBEND NV W INB
LV UGS _%k DWD NIDI6 1'D NBk6 DBEND r r 3 VUGS _%k NEk6 DEND NVk'B INB
LV UGS _%5 DWID NXT61 I'N NBk6 DBEND C r 3 VUGS _%5 NBk6 DBEND NW1I™W INB
LV UGS %1 DWD NXT6N 5T NBk6 DBND C L 3VUGS %l NBk6 DEND  NWIK  INB
LV UGS _%N DWD NIBSW I'N NBEk6 DBEND r r 3 VUGS _%N NBk6 DBEND NVBI'D INB
LV UGS _%f DWD NJTkl I'N NBk6 DBEND C r 3 VUGS _%f NEk6 DEND NV6{B INB
LV UGS _ %l DWD NI Tk6 I'N NBk6 DBEND C r 3 VUGS _%I NBk6 DBEND NWBb INB
LV UGS %B DWD NJ'BDI IN NBk6 DBND C L 3 VUGS %B NBk6 DEND  NWGT INB
LV UGS _%W DWD NJ TN I'N NBEk6 DBEND r r 3 VUGS _%W NBk6 DBEND NWBS T INB
LV UGS _%k DWD NIX'KfI I'N NBk6 DBEND r r 3 VUGS _%k NEk6 DEND VBT INB
LV UGS _%1 DWD NIW6 I'N NBk6 DBEND C r 3 VUGS _%l1 NBk6 DBEND Bk INB
LV UGS %BD DWD NXTRIN 1T NBk6 DBND C L 3 VUGS %D NBk6 DEND  NWT  INB
LV UGS _%BN DWD NXBBIB 1'b NBk6 DBEND r r 3 VUGS _%N NBk6 DBEND NW6T INB
LV UGS _%f DWD NXBBBf 1'b NBk6 DBEND r r 3 VUGS _%f NEk6 DBEND NW WD INB
LV UGS %l DWD NBBII 1P NBk6 DBEND C r 3 VUGS _‘Bl NBk6 DBEND NW6T INB
LV UGS BB DWD NBFID 1D NBk6 DBND C L 3 VUGS °BB NBk6 DEND  NWIT INB
LV UGS _%B6 DWD NXBIkk 1'B NBk6 DBEND r r 3 VUGS _%6 NBk6 DBEND NVBNK INB
LV UGS _BW DWID NI Bkk 1'B NBk6 DBEND r r 3 VUGS _%BW NEk6 DEND NVBBII INB
LV UGS _%B5 DWD NXBFBIB 1P NBk6 DBEND C r 3 VUGS _%BS NBk6 DBEND W 1D INB
LV UGS %l DWD NBBfk 1D NBk6 DBND C L 3VUGS Bl NBk6 DEND  NWDD  INB
LV UGS _%D DWD NXBBIf 1'b NBk6 DBEND r r 3 VUGS _%D NBk6 DBEND NWI1'D INB
3 VUGS _%N IBBDD  NNBDW kD T D DIDDB DDB 3 VUGS _%f NEWN DkfW IfB IIF
LV UGS _%N INE WV PRI D IfT 1I'N
3 VUGS _%Bf IBPID NDNRNc kD C D DB DOOB 3 VUGS %N NEW  DRKB IIN  IfT
3 VUGS %l I'kfN NBI 1 WD 1fB
LV UGS _%f 9B WV Kf 1 11D II'N
3 VUGS % IBBDD NNBWV kD T D DB DB 3 VUGS _%f KNS MBI 1 WAL 1fB

3 VUGS _%B 6BkW fTWB 11T 1fk
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LV UGS B 9B WV OBKf 1 11D II'N
3 VUGS _%B IBFID NONBok kD DB DB 3 VUGS _ %I 96BN %TND 11p 1fB
3 VUGS _%b kBIf 16 NfB W
LV UGS BB I WV OPKf 1 11I'D 1IN
3 VUGS _%% IBbDD NNF16 kD DIEB DB 3 VUGS _%B %BfD %THB Nk IfT
3 VUGS %% 1T5N 1'BDI NWk 1fp
LV UGS %% B WV 9PKf 1 IT'N 1I'N
3 VUGS %W IBBDD  NNFDS Wi DIDDB DDB 3 VUGS _%k NEWN DKf6 11I'D 1T
LV UGS _ oW 9B WV Kf 1 IT'N II'N
3 VUGS _%k IBFID NONRof W DB DB 3 VUGS %W IEVD YPK66 11T 1fk
3 VUGS _2W INB61 9PKIN 1I'B 1fD
3 VUGS _%b 6B5D fFkD 11k 1f W
LV UGS _%k 9B WV Kf 1 IT'N II'N
3 VUGS % IBBDD NINNb5 kD DB DB 3 VUGS _ %% %TkD %B11 NWB IfT
3 VUGS %l NNN BWB NIB IfT
LV UGS _ %5 I WV OPKf 1 II'N 1IN
3 VUGS _%I IBbDD  NDDI66 kD DIEB DB 3 VUGS _ %% NN BKID fDDF 1fD
3 VUGS _%D NTkB 6BoB fIIT IfT
LV UGS b1 INE V8 9PKf 5 11T 1T
3 VUGS _%D IBBDD NXDBIk Wi DIDDB DDIB 3 VUGS %l OBE T W %blB 111 1fD
3 VUGS _%6 NBBf1 WF65 WD If'N
LV UGS _%D INE V6 PKf5 11T 11T
3 VUGS W IBBDD  NDNT Bk Wi DB DDIB 3 VUGS B NBEW DKkf6 II'D 1T
LV UGS W I WV 9PKf 1 I1I'N 1IN
3 VUGS _dB IBBDD  NNF5W Wi DIDbB DDB 3 VUGS _WD MWEVWD KOS ITTF W
3 VUGS _%b I'RfN NBSI WA 11
LV UGS _%B IINE WV 9PKf 1 IT'N 1I'N
3 VUGS _%b IBBDD  NODISN Wi DIDDB DDB 3 VUGS _%k 9%BkN %TBN NDDN 1fF
3 VUGS _%B KDL IHW WAk IfF
3 VUGS _%k NNRBf BWW NI1T 1fB
LV UGS _ % INE V6 9PKf 5 11T 1T
3 VUGS _2W IBBDD  NNFkW Wi DIDDB DDIB 3 VUGS _%k NEW DKf6 11'D 1T
LV UGS _ %W 9B WV OKf 1 IT'N II'N
3 VUGS _%k IBbDD NIDM5 W DB DDDB  JU%/N NTkW 6Blk fIBF N
3 VUGS _%b IBNINNG 9BRKI fIND INI
LV UGS _ %k INE V6 9Kt 5 11T 1T
3 VUGS _%D IBbDD  NDNIDON Wb DIEB DB 3 VUGS _%N NEWN DKkf6 IT'N IIF
LV UGS _%D INE WV PKf5 11T 11T
3 VUGS %N IBBFDD NDDITk Wb DIDB DDIB 3 VUGS _%D INB65 Y9BDD ITW INB
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3 VUGS _%f I'RfD Nbf6 WAk 1B
LV UGS _%N INE V6 PKf5 11T 11T
3 VUGS _%f IBBPDD NODDKIf Wb DIEB DDIB  JU%/N kBB 1DIf NIk IfT
3 VUGS _%N KN WB6B WAl IfT
3 VUGS _%l IB65 BN 1Tk INW
LV UGS _%f INE V6 PKf5 11T 11T
3 VUGS %l IBFDD NDDBLk Wi DIoB DB 51-1. fDI5D 5K5k IWB INB
3 VUGS _%S5 WS BNI B TDW 116T INK
LV UGS _%lI I V6 KfS ITTF IIF
3 VUGS _%B IBbDD NODI'BB Wk DB DB 3 VUGS _%6 NEW DkfB 11T 11T
LV UGS _%B INE V8 9PKfk 1I'B 1T
3 VUGS _%6 IBBDD  NDIND Wk DIDDB DB 51-N NBSS SToB ITkN INBb
3 VUGS _%D DBBEKWY TNWB kDI INN
3 VUGS _%B INEW DRWV IIw  1fp
LV UGS _%6 INE V8 9PKkfk 1I'B 1T
3 VUGS _%W IBBDD  NNRk1 kD DIDDB DDIB 3 VUGS _%k NEW DKf6 11I'D 1T
LV UGS _%W 9B WV Kf 1 IT'N II'N
3 VUGS _%k IBFDD NONNk kD DB DB 3 VUGS _%W IEVD DKW 11T 1fp
3 VUGS _%S5 I'KfN NBSS WA 1fT
LV UGS _%k I WV 9PKf 5 1I'N 1IN
3 VUGS _%5 IBBDD  NODI'WO kD DIEB DB 3 VUGS _%I NoBI 1 kTBf I11BI INI
3 VUGS _%k I RNW MWBLT WA 1fp
3 VUGS %I O TW % ™6 fIBk INW
LV UGS _%5 B V6 9Kt 5 11T 1T
3 VUGS _%l IBbDD  NDDI'W Wb DIEB DB 3 VUGS _%f NEW DKfB IT'N IIF
LV UGS _%1 INE V6 PKf5 11T 11T
3 VUGS %N IBBDD NONMDS kN DB DB 3 VUGS _%f NBEWN Dkf6 If1 1T
LV UGS _%N I WV OPKf 1 11I'D 1IN
3 VUGS _%f IBBDD  NDNT 1k kN DIEB DB 3 VUGS _%N B 6k WBI S ITW INF
3 VUGS _%I I'RNL NbW WWw 1T
LV UGS _%f IINE WV 9PKf 1 IT'N 1I'N
3 VUGS _%l IBBDD NNFIN kN DIDDB DDIB 3 VUGS _%5 NT16 6BkS fII'D 1f'N
3 VUGS _%f %KNB MWb1D WAB INI
3 VUGS _%B % BN bW NIT 1fD
LV UGS _ %I IINE WV 9PKf 1 IT'N 1I'N
3 VUGS _%B IBBDD NNBfS kN DIDDB DDIB 3 VUGS _%l kBf1 I'NTf NID IfF
3 VUGS _%W 9D RNN BBl WB IfT
3 VUGS _%l INB6k BB 1Tk IND
LV UGS _%B IINE WV 9PKf 1 11D 1I'N
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3 VUGS _%W IBBDD NONWB kN T D DIEB DB 3 VUGS _%B I'Rff NBk 1 W I
3 VUGS _%k IEVD Pk6B 11D 1fk
LV UGS _%W IINE WV 9PKf 1 11D 1I'N
3 VUGS %k IBFDD  NDNKBk kN r ) DDDB DDDB 3 VUGS %W NEW DRfW If1T 0T
LV UGS _%k 9B WV Kf 1 If7 1I'N
3 VUGS %l IBFID NONWM6k kN T D DB DB 3 VUGS _%B NEW DKfW IfT 11T
LV UGS %1 IINE WV 9PKf 1 11D 1I'N
3 VUGS _%BD IBBDD  NINK66 kT T D DIDOB DB 51-B NBN S ITfN INK
3 VUGS _%BW AN %TI1 f11T INb
LV UGS _%D INE WV OBPKf 1 IfT 1I'N
3 VUGS BN IBBDD NDXBIf kb C D DB DOOB  JUBN NEW DRfk IfwW 1T
LV UGS BN I WV 9PKIN 1fk 1IN
3 VUGS _%f IBFDD  NX'Bkl kb T D DIEB DB JU%BN kKBff Il NNk 1fD
3 VUGS ‘Bl %DBW % Bfk 1IN INK
LV UGS _%Bf IINE WV 9PKIN Ifk 1I'N
3 VUGS _‘%BI IBBDD NXBID kb T D DIDOB DB  JU%BN NEWN Dkfk IfW 1T
LV UGS Bl 9B WV PKIN If'k II'N
3 VUGS _%BB IBFDD NXTW kB T D DB DB JU%BN BN f 9BKS5I NI5SN INI
3 VUGS _%B6 NT5B 6BND fI1DB 1N
LV UGS BB I WV 99Kl D 1fB 1IN
3 VUGS _%6 IBBDD  NX'NXk kB T D DIDbB DDB 3 VUGS _‘%B BTV %™ fINW INB
3 VUGS _%BW NBBf 1 W BW VBB INI
LV UGS _%B6 B WV 99KI D IfB 1I'N
3 VUGS °BW IBFID NDNIDX kB r D DDDB DIDB 3 VUGS %BD NVIWAI KTIk fI5B  INK
3 VUGS _%B6 BBBDS MBNN fWW INb
LV UGS _BW INE WV PRI D IfT 1I'N
3 VUGS _°BS IBPID NXTIS kb C D DB DOOB 3 VUGS _°BI NEW DRfk Ifp 1IN
LV UGS _BS I WV 9PKIN IfW 1IN
3 VUGS _‘%Bl IBBDD NXBkD kb T D DIEB DB 3 VUGS _%Bf 6b5f 6k 1k If'k
3 VUGS %S IEVD DKV Ifk 1fp
3 VUGS _%D INE WD YPKVB Ifk 1B
LV UGS _‘BI I WV 9PKIN IfW 1IN
3 VUGS _%D IBBDD NXTIW kb T D DIEB DB 3 VUGS _%Bl NEW Dkfk 1B II'N
LV UGS _%D INE WV 9PRIN IfW 1I'N
*POv N5TDD  NDDDD DD %kTI D %6Tf5 C r 51N %kTID  %6Tf5 IT1T 16D
3P ~I NFID NDBW KT r ) r r HVUGS3 P DD DIID DD DD
& 51 NU

* wndicates a Mbltage regulated bus ( Mltage controlled or swing ty4e 2 achine connected to it)

# wdicates a bus with a load 2 is2 atch 082 ore than DN3 V.
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5N 06 IBID  NNBOG Wk r D r L 3VUIS %G WSBAG WIS IING  ND
SN OU 05BAG 5Tf5 TING ND
5Nf6 IBID  NNBOG VK r D r r JU%/0 DIk DB K5 NT
SN 0U fDI Tk ND@&B 1kf'B NT
SNI6 IBOD  NNBOG VK r D r L 3VUIS %I %DFKG  BFIN IKI'W  ND
SN OU fDFkG NFIN IKIW ND
5NB6 IBIID  NNBOG VK C D C L 3VUIS %D 95T Df O WY IBN  5NF
SN 0U 05TDf NF WV IBI'N SNF
5N 06 OISTID  NGIIk DD r D r L POv KkTIO  fGFCk I&GD NGD
HVUIS3 P_ %kTI0 %GIF Gk I1&D NGD
5N 0U IBIID NNBOG WK C D C L SNB6 95T Df I WY IBN  5NF
SN-16 %DFkG WFIN IkI'W  ND
SNf6 %DI Ik WDB Tkf'B NT
5N 06 05 BAG %BTE5 TING ND
3P~ kkTBD 1GB5k OBfNIG NDk
&HVUIS3P
HVUIS3 P_ 0I5TDD NGk DD T D DIBS DDIT SN 06 kkTDX 0 fGFG 1G&D NGD
SN OU %kTSD  %GIND I1GB NGD
&3P ~I
TU%/0 IBIID ODDIOI WN r D r L 3VUIS %k BITWD %G fIGG  NB
3 VUIS_%f %BOW %DWD 01 BIG ND
5N-f6 fDIkW 5KRA 1kDD NN
JU%B0 IBOID ODfTBB KT r D r L 3VUIS °B WFW PRk IfN  NW
3 VUIS_%f % B f DG 0IfD ND
3VUIS_ %l VBV WKGW If'N NW
3VUIS_‘%BB 00DBf BWB ONKk NT
LVUIS %D DWD 0D T ND 0BKG DBOD r L 3VUIS °%B 0BkG DSOD  OWDD N
LVUIS _%f DWD 0D 'BVG ND 0BkG DBOD r r 3VUIS_%f 0BkG DBOD oVDG NB
LVUIS % DMOD 0DTOW ND 0BkG DBOD r r 3VUIS_% 0BkG DB0D oaB NB
LVUIS_%B DWD 0D TDN ND 0BkG DB0D C r 3VUIS_%B 0BkG DB0D OWIGIG NB
LVULS %G DWD 0D TBN ND 0BKG DBOD r L 3VUIS %G 0BkG DSOD  OWSD N
LVUIS %W DWD  ODXTWB ND 0BkG DB0D r r 3VUIS_%BW 0BkG DBOD OVNIG NB
LVUIS %k DMOD  ODFINDN ND 0BkG DBOD r r 3VUIS_%k 0BkG DB0D OWDB NB
LVUIS % DWD 0DX'TNG ND 0BkG DB0D C r 3VUIS_ % 0BkG DB0D OWDI NB
LVUIS %N DWD 0DX'ROB ND 0BKG DBOD r L 3VUIS %N 0BkG DSOD  OWITG N
LVUIS_%D DWD  0DX IS ND 0BkG DBOD r r 3VUIS_%D 0BkG DB0D OWGB NB
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LV UIS_%I DMWOD  0DI'DDO ND 0BkG DBOD r r 3VUIS_%I 0BkG DBOD OWKT NB
LVUIS_%B DMWD 0D 'TBO ND 0BkG DB0D C r 3VUIS_%B 0BkG DB0D OWBT NB
LVUIS %G DWD  ODX'RBD ND 0BKG DBOD r L 3VUIS %G 0BKG DSOD  OWID N
LVUIS %W DWD  0DTI0 ND 0BkG DBOD r r 3VUIS_%W 0BkG DB0D OWH'B NB
LV UIS %k DMWD  0DF'BW ND 0BkG DBOD rC r 3 VUIS_%k 0BkG DBOD OWKW  NB
LVUIS _%D DWD ODX'BDN SN 0BkG DB0D C r 3VUIS_%D 0BkG DB0D OWN D NB
LVUIS %0 DWD  ODX WK SN 0BKG DBOD r L 3VUIS %0 0BKG DSOD  OWBI N
LV UIS _%f DWD  0DX' @B SN 0BkG DB0D r r 3 VUIS_%f 0BkG DB0D OWAAD NB
LV UIS_%I DMD  ODFIGW ND 0BkG DBOD rC r 3VUIS_%I 0BkG DBOD OWGN N'B
LVUIS _%B DWD  0DX'DOI SN 0BkG DB0D C r 3VUIS_%B 0BkG DB0D OWIT NB
LVUIS %G DMD  OXTSD 5N 0BkG DB0D C L 3VUIS_ %G 0BkG D5OD  OWIN  NB
LVUIS _%W DWD OX'NG 0BkG DBOD r r 3VUIS_%W 0BkG DB0D OWINN NB
LV UIS %k DMD 0DXBWB ND 0BkG DB0D r r 3 VUIS_%k 0BkG DBOD OWO'D NB
LVUIS %5 DWD  ODX'KfN ND 0BkG DB0D C r 3VUIS_%S5 0BkG DB0D OWVT NB
LVUIS %N DMD  ODX'Rf0 5N 0BkG DB0D C L 3VUIS %N 0BkG D5OD  OWIB  NB
LVUIS %0 DWD 0D TG ND 0BkG DBOD r r 3VUIS_%0 0BkG DB0D owarT NB
LVUIS _%f DMD  0D'D@ NI 0BkG DB0D r r 3 VUIS_%f 0BkG DBOD OVGWG N'B
LVUIS_ %I DMUD 0D 'TBG NI 0BkG DB0D C r 3VUIS_%I 0BkG DB0D OWST NB
LVUIS %B DMD 0D D5D NF 0BkG DB0D C L 3VUIS %B 0BkG D5OD  OVOWD  NUB
LVUIS %W DWD 0D 'BBf ND 0BkG DBOD r r 3VUIS_%W 0BkG DB0D OB NB
LVUIS %k DMOD  0D'BN\B ND 0BkG DBOD r r 3 VUIS_%k 0BkG DBOD oVO'D N'B
LVUIS_%N DMWD 0D 'BDW ND 0BkG DB0D C r 3VUIS_%N 0BkG DB0D [0 ) NB
LVUIS %D DWD 0D TD0 NB 0BKG DBOD r L 3VUIS %D 0BKG DSOD  OWDN N
LVUIS_ %0 DWD  0DBFWV NG 0BkG DBOD r r 3VUIS_%0 0BkG DBOD OWSB NB
LVUIS_%f DMOD  0DBFOB NG 0BkG DBOD r r 3VUIS_%f 0BkG DBOD OWNW  NB
LVUIS %l DWD  0DBF VG NG 0BkG DB0D C r 3VUIS_‘Bl 0BkG DB0D OW5B NB
LVUIS 9%B DWD  0DBIDf NG 0BKG DBOD r L 3VUIS °BB 0BKG DSOD  OWN N
LVUIS _%BG DWD 0D 'BBS NG 0BkG DBOD r r 3VUIS_%G 0BkG DB0D 0VBGB NB
LVUIS _%BW DMD 0D '™BS NB 0BkG DBOD r r 3VUIS_%BW 0BkG DBOD OWBSIG N'B
LVUIS %S DWD 0DBMW& NG 0BkG DB0D C r 3VUIS_ % 0BkG DB0D OWITG NB
LVUIS 9BN DMD  0DBWD NG 0BkG DB0D C L 3VUIS BN 0BkG D5OD  OWITG  NB
LVUIS %D DWD  0DBWG NG 0BkG DBOD r r 3VUIS_%D 0BkG DBOD OWE'G NB
3 VUIS_%0 IBD  0DOTKI kD T D DIbB DDB 3 VUIS _%f 0BW DkfG IfN NTF
LVUIS %0 WBWV YPREN 11D ND
3VULS_%BF IBIID ODVBSB kD C D DB DB 3 VUIS_°R0 %EW  9DRKI IIT NT
3VUIS_%BI I'KfO 0B\ WAD NP
LVUIS _%f WBWNV KN 11D ND
3VUIS % IBED O0DOTII kD T D DB DDDB 3 VUIS _9%f KOG 0BS5S WB N'B
3VUIS_%B GIkW fTW N\NB Nk
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LVUIS_ %l WBWV KN 11D ND
3VUIS_%B IBID ODTfB kD DB DDB 3 VUIS %I 9GIkD %TDS NNk N'B
3VUIS_ %G kBIf ImI OIfk N™W
LVUIS_%BB NBWV IPKEN 11D ND
3 VUIS_ %G IBE@D  0D0TW kD DIDbB DDB 3 VUIS_%B %BfD TH0 oI N'B
3VUIS_ % NF50 1'5DW OWAD NG
LVUIS BG 9B WV 9PKf 5 11T NT
3VUIS_%W IBIID O0DDRKG kD DIDDB DDB 3 VUIS_%k 0BW DKkfG 11D NTF
LVUIS_%BW WBVG KfS ITTF NT
3 VUIS_ %k IB@D O0DDNDS kD DB DB 3 VUIS W VBV PR@B 11T Nk
3VUIS_%W %WBAN YPRND 111G ND
3 VUIS_%G GI5D fFW NNN NW
LV UIS %k WBVG KfS ITTF NT
3VUIS_ % IBID ODDN'B kD DB DB 3 VUIS _%BG IFKD b BNW OWAK NT
3VUIS_9%N 00DI0 BWD ONNB NB
LVUIS %5 NBWG 9Kt 5 11T NTF
3 VUIS_%N IBE@D O0DDKfD kD DIEB DDB 3 VUIS %5 990 DOf 9Bk W fIDW  N'D
3 VUIS_%D Of kI GBMD fI1'B NT
LVUIS %N NWBWG 9PKf 5 11T NT
3 VUIS_%D IBID  0DDMDY kD DIDDB DDB 3 VUIS_%N S0f TNWVO YIEN f1BB ND
3 VUIS_%G OBBff WA fWW  ND
LV UIS_%D WBVG PKf5 11T NT
3VUIS_ %I IBIID 0DODOB WIN DB DDIB 3 VUIS_%B 0BW DKkfG 11D NT
LV ULIS_%I BWV 9Kf 5 11D ND
3 VUIS_%B IBED 0DDGE WN DIEB DDB 3 VUIS_%I NBEWD R NEN 11T NW
3 VUIS_%NG I'kfO OBSf WA NN
LVUIS_ %B B WV PKf 5 11T NT
3 VUIS_%G IBID  0DDKBk kD DIDDB DDB 3 VUIS_%k 9GIkO %TIN 0DDB NTF
3 VUIS_%B % KDN WD WAB NTF
3 VUIS_%k 00DBf BWI fDDB N'B
LVUIS %G NBWG 9PKf 5 11T NT
3 VUIS_%wW IBD  0DODBI kD DIDDB DDB 3 VUIS_%k 0BW DKkfG 11D NT
LV UIS_%wW WBVG KfS ITTF NTF
3 VUIS_%k IB@D O0DDBW WIN DB DDDB  JU%/0 0f ™G GBN fIBk ND
3 VUIS_%G %0DOB 9BV DG NN
LV UIS %k NBWG Pkfk 1I'B NTF
3 VUIS_%D IBIED  0DDB0k WIN DIEB DDB 3 VUIS_%0 0BW DKkfB ITTF NT
LVULIS _%D WBVG PKf5 11T NT
3 VUIS_%0 IBIID ODDMKI WIN DIEB DDIB 3 VUIS_%D WBG Y9BDD II'v NN
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3 VUIS_%f I'RfD 0TEB WAB NG
LVUIS _%0 WBVG PKf5 11T NT
3 VUIS_%f IBIID 0DDOk WIN DIEB DDDB  JU%/0 kBB I'DHN 0IBD NT
3 VUIS_%0 KOG pipees WD NT
3 VUIS_%N WBGD WBOf 1Tk NW
LV UL S _%f WBVG PKf5 11T NT
3VUIS_ %I IBIID 0DDIkf kD DB DB 5N16 fDI5D S5KRKN I NB
3 VUIS_%S 05TDS % DAG 1TVWD Nk
LV UIS_%I WBVG KfS 11T NT
3 VUIS_%B IBE@D 0DDDDS Wb DB DDDB 3 VUIS_%G 0BV DKf1 1I'B NT
LVUIS_ %B NWBWG DKtk 111G NT
3 VUIS_%G IBID  0DDIXG Wb DIDDB DDIB 5N 06 05BSk SDBG 11kB NG
3 VUIS_%D %BKVG NNGWV kDB NTF
3VUIS_%B 0BV DKWV II'wW NG
LVULIS %G NWBWG 9PKkfk 111G NT
3 VUIS_%W IBIID  0DDNBG kD DIDDB DDB 3 VUIS _%k 0BW DKfB 11D NTF
LVUIS_%W WBVG KfS ITTF NT
3 VUIS_%k IBIID O0DDBKI kD DB DDB 3 VUIS_ %W WBVWD PRW 11T NG
3VUIS_ %5 I'KfO 0Bk WAG NN
LV UIS %k NBWG 9Kt 5 11T NTF
3VUIS_%S5 IBED ODDKIG kD DIEB DDB 3 VUIS _%I 05SAN kNG 11GD NN
3 VUIS_ %k KOW WTE T WAk NG
3VUIS_ %I o0f TNW YGNVEN f1GF N™W
LVUIS _%5 NBWG 9Kt 5 11T NT
3 VUIS_%N IBIED  0DDkfk WIN DIEB DB 3 VUIS _%f 0BW DKkfB ITF NT
LVUIS %N WBVG PKf5 11T NT
3 VUIS_%0 IBIID 0DOTkB kD DIEB DB 3 VUIS _%f 0BW DkfG 11D NT
LVUIS %0 BWV IPKEN 11D ND
3VUIS_%f IBE@D 0D0DWB kD DIEB DDB 3 VUIS_%0 WBC PBI k 1Tk NTF
3VUIS_ %I 1'RO5 0G0 WAK NT
LVULS _ %f 0B WV YPKEN 11D ND
3VUIS_%I IBD  0D0DGk kD DIDoB DDB 3 VUIS _%S5 Of TNNG GBkB flII'G NF
3 VUIS_%f %kOB WIBN WAN NN
3VUIS_%B % BON % DWW 0IT'G ND
LVULIS %I B WV 9PKf 5 11T NT
3VUIS_%B IBIID 0DODNB kD DIDOB DDB 3 VUIS_%I kBfN IDfD orrT NTF
3 VUIS_%W %KO0 WIBS WAG NT
3 VUIS_%N NWBG BB Bk 116 ND
LVUIS_ %B B WV YPKEN 11D ND
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3VUIS_%W IBE@D 0DBW kD T D DIEB DDB 3 VUIS_%B I'Rff 0BKN WAD NN
3 VUIS_%k WBVWD WRA 11D Nk
LVUIS %W B WV IPKEN 11D ND
3 VUIS_%k IBID 0D0TDB kD T D DIDoB DDB 3 VUIS_%W 0BW DKkfG IfN NTF
LV UL S _%k WBWV KN 11D ND
3 VUIS_%N IBID ODOBfB kD T D DB DDB 3 VUIS _%B 0BV DkfG 11D NT
LVUIS %N B WV YPKEN 11D ND
3 VUIS_%D IBD 0DTEO kT T D DIDOB DDIB 5N B6 05TDf STGW 115 Nk
3 VUIS_%BW 90 WWD %TI0 NNN NG
LVUIS_%D WBWV YPREN 11D ND
3VUIS %R IBOID ODFTID KT r D DIIB DITB JU%B/0 05V DREfW Ifk  NT
LVUIS B0 NBWV 9PKI D 1fB ND
3 VUIS_%f IBED  ODFFBk kG T D DIEB DB JU%B/0 kKBff 1D oI f'D ND
3 VUIS_%N GGV %BfB NNT Nk
LVULIS _ %Bf B WV 99KI D IfB ND
3VUIS_ %l IBD O0DXFNS kG T D DIDOB DDIB  JUB0 0BW DKkfW 1fk NTF
LVUIS_ %l WBWV WKl D IfB ND
3VUIS_%BB IBD 0DFDI0 kG T D DB DB JU%B/0 %Q0Df f 9BRKN ONW NN
3 VUIS_%BG Of ™I GIDG fI0T ND
LVUIS_ ‘BB NBWV 99Kl D IfN ND
3 VUIS_%G IB@D 0D0BkB kG T D DIEB DDB 3 VUIS _%BB 0 NG %WB fIfD NB
3VUIS_%BW OBBfN W BD VBN NN
LVUIS °BG B WV 99KI D IfN ND
3VUIS BW IBIID ODOWD kB r D DDDB DDOB 3 VUIS %D OV KTI0 fNND Nk
3 VUIS_%G %9BBIk MG WAF NW
LVUIS_ %BW WBWV YPREN 11D ND
3VUIS %S IBIID ODFRLK KT r D DIIB DIDB 3 VUIS %N 05V DRfk IfW  ND
LVUIS B BWV 9PKI 0 If&W ND
3 VUIS_%N IBED ODFWN kG T D DIEB DDB 3 VUIS _%Bf GIGsf fFGG NF Nk
3VUIS_ %S VBV PRVG IfB NG
3VUIS_%D NBWD YPKVB IfB NG
LVUIS BN BWV 9PKI 0 1fk ND
3 VUIS_ %D IBED ODF'KDG kG T D DIEB DDB 3 VUIS BN 0BV Dkfk IfW NTD
LVUIS %D WBWV 9PKI 0 Ifk ND
* POy 0ISTID  NGLID DD  %KIXN  %GFBS r L 5N06 %KTXN  %6GFBS IGD NGD
3P ~I 0I'BDD  ODDFIO0 KT r ) r [ HVUIS3 P DIDID DIID DD DD
& SN 0U

* wndicates a Mbltage regulated bus ( Mltage controlled or swing ty4e 2 achine connected to it)

# wdicates a bus with a load 2 is2 atch 082 ore than DD 3 V6
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Iilena- e: Fm20H Con8igT For- al
LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
R 9V M3 agT ngT 3m 3 Aar 3m 3 Aar ) 3m 3 Aar -4 MPI M a4
SIIN jBBDD  11TDI W T D rC r 3 VUGS_v6 WoBf W BIB% J NWB vIf T
51.NU NBW  BIB% JNWE VT
511% jBBDD  11TDI W r D T r JUWN VAT D Bb6j jBID  VIfW
51 NU YOFjD  \BEGj iBID  VfW
5115 jBFDD 11D W r D r L 3VUGS v VTV BFVS iBf5 VP
51 NU WDV BI W iBB VB
51IB jBBID 117Dl W r D r L 3 VUGS BD W5 BB i TOW JNNW VIS
51 NU NSTBB W PINNW VSW
51N N5STID  1ITIf DD C D C [ POR FINW V6P B jjlT V6D
HV UGS 3 P_ VINW  %T4B jji1T V6D
51 NU jBBID 117Dl W r D r r SURBR W5 BB i TOW JNNW VIS™W
5115 VOTDV  BIVS B VfB
511% VAT D Bb6j JBID  VIfW
SIIN WoBf W BIB% j N\WB VIfF
3P FEB6]  NWDVS N%D vifl
&HVUGS3 P
HV UGS 3 P_ NS5O 11TIf DD T D DIxj DRBf SI_N ffINW VP4 B Jil1r vieD
51_NU VfT4D %65 jilT vIEIN WbID
&3P~
JUWAN jBBFDD NIDISD W r D C [ 3VUGS W WD  jTXW g8 VIFT
3 VUGS _v8%6 VBN NF1j NAT vifPo
511% YOFIN  BEW j6DW VT
JUBN jBBID NODBf6 T r D r L 3 VUGS BN WBW DBSB iNI VIWE
3 VUGS W% V' B%6 NEN N/WB vIfN
3 VUGS B WEW DBSB iNI VW
3 VUGS BB NNRBf W SN NDW vIfD
LV UGS N DWD NODJ BS I'B NBf6 DB j C L 3 VUGS WMN NBf6 DB j NWBE,  VIfB
LV UGS D DWD NDPED I'B NBf6 DB j r [ 3VUGS W NBf6 DB j NDB  VIfB
LV UGS D DWD NDNW 17 NBf6 DB j r L 3VUGS Wy NBf6  DBjj NDW  VIfB
LV UGS B DWD NDI% 17 NBf6 DB j C L 3 VUGS B NBf6 DB j MWD VIfB
LV UGS D% DWD  11T%V 17 NEBf6 DB j C L 3 VUGS % NBf6 DB j MWD VIfB
LV UGS \DW DWD  11T6B 1% NBf6 DB j r [ 3 VUGS W NBf6 DB j NXDb VB
LV UGS VX DWD 111D 1% NEBf6 DB j r T 3 VUGS X NEBf6 B j NWINF viIf'B
LV UGS D% DWD  11BBB 1% NBf6 DB j r L 3 VUGS _u¥ NBf6 DB j NG VB
LV UGS DI DWD  11T% I'N NEf6 DB j r r 3 VUGS i NBf6 DB j NWBF  VIfB
LV UGS WD DWD  11TWB IN NBf6 DB j r [ 3 VUGS WD NBf6 DB j NX6T VB



Proct: Fm OHmR0 ETAP Page: %

Location: Paulding, OH NWDDC 0 ate: NDDOWEN
Contract: SF: mES_m OO0 j
Engineer:  Josh Venden Study Case: NPG 16LE. 0 keAision:  f6Mp EF
Iilena- e: Fm20H Con8igT For- al
Bus Voltage Generation Load Load Flow XFMR
R 9V M3 agT ngT 3m 3 Aar 3m 3 Aar ) 3m 3 Aar .-4 MPI M a4
LV UGS _WN DWD NXDDIB 1% NBf6 B j rC r 3VUGS_W NEBf6 B j NS T vIf'B
LV UGS B DWD NDTBD 1% NBf6 DB j C L 3VUGS_WB NBf6  DBj NWDIT VB
LV UGS Wb DMWD  11Tf% IN NBf6 \DH j r L 3VUGS W NBf6  \DBjj NNF VB
LV UGS \W DWD NDINB 1% NBf6 DB j r [ 3 VUGS WW NBf6 DB j NDI'W  VIfB
LV UGS W DWD 11'M) 1D NEBf6 DB j rC r 3 VUGS_W NEBf6 B j NWWEL - vIf'B
LV UGS v¥D DWD  11TBs 1D NBf6 DB j C L 3VUGS vd NBf6 DB j NWDF  vIfB
LV UGS v DWID 11BN 1D NBf6 DB j L L 3 VUGS_wN NBf6 DB j W viIf B
LV UGS V86 DWD  1ITN ID NBf6 DH j C L 3VUGS v NBf6 DB NXBB VB
LV UGS % DWD  11'WAD IN NBf6 DB j r L 3VUGS V% NBf6  \DBjj NET VB
LV UGS v8 DWD  11Bfj 56 NBf6 DB j C L 3VUGS v& NBf6 DB j NWST  VIfB
LV UGS V6 DWD  11BBf 5B NBf6 DB j C L 3VUGS v6 NB£6 DB j NXSE  VIfB
LV UGS VAV DWD  11BW 1% NBf6 DB j r [ 3 VUGS v NBf6 DB j NRD  VIfB
LV UGS _v4 DWD  11FI5 1% NEBf6 B j rC r 3 VUGS _vé NBf6 B j NWN VB
LV UGS V6 DWD  11WW 1P NBf6 DB j C r 3VUGS V6 NBf6 DB j MWD VIfB
LV UGS vA DWD  115WW D NBf6 DB j C L 3VUGS vA NB£6 DB j NRD  VIfB
LV UGS N DWD NODRN I'B NBf6 DB j r [ 3VUGS yN NBf6 DB j NOXT  VIfB
LV UGS % DWD  11TjN 15 NBf6 DB j r L 3VUGS v% NBf6  \DBjj NRDI  VIFB
LV UGS j DWD  11Fjf 17 NBf6 DB j C L 3 VUGS vjj NBf6 DB j B VB
LV UGS B DWD  11T5 I'B NBf6 DB j T r 3VUGS B NBf6 DB j NWOF  VIfB
LV UGS W DWD NDN I I'B NBf6 DB j r [ 3VUGS yW NBf6 DB j NDE VIfB
LVUGS +if DWD NDP86 I'B NBf6 DB j r L 3VUGS vf NBf6  \DBjj NIV VIFB
LVUGS il DWD NODRBW I'B NBf6 DB j C L 3VUGS vl NBf6 DB j NP VIfB
LV UGS BD DWD  11Tff 1w NBf6 DB j C L 3 VUGS D NB£6 DB j NXDP, VB
LV UGS BN DWD NDjfl DD NBf6 DB j r [ 3 VUGS WN NBf6 DB j NDT VIfB
LV UGS vB% DWD NDfj%  NDD NBf6 DB j r [ 3VUGS W% NBf6  \DBjj NWBE VB
LV UGS B DWD NDJf5 DD NBf6 DB j C L 3 VUGS B NBf6 DB j NDT VB
LV UGS BB DWD NP 1m NBf6 DB j C L 3 VUGS BB NBf6 DB j NDWW  VIfB
LV UGS B6 DWD NDNj4 15 NBf6 DB j r L 3 VUGS W% NBf6 DB j NOXB  VIfB
LV UGS _BW DWD NDD 1 1T NEBf6 DB j C r 3 VUGS _BW NBf6 B j NWIPe  vIf'B
LV UGS _\BS DWD NDMW I DN NBf6 DB j r L 3 VUGS _ WS NBf6  \DBjj NISW VB
LV UGS B DWD NDW5 NON NBf6 DB j T L 3 VUGS Bl NBf6 DB j NIIW VB
LV UGS 6D DWD NDMf NDN NBf6 DB j r [ 3 VUGS wD NBf6 DB j NIST VB
3 VUGS _vMN jBBDD  NDB1j f'N T D DIDDB DDB 3 VUGS D% NEWo VDbN jvd  vIVB
LV UGS N WEWV  DBDI jUN VW
3 VUGS D jBBFID NDDBNW N C D DB DB 3 VUGS VN WEW DBWV iNE VD
3 VUGS i) iT%  \DIf1 W1 VW
LV UGS W% WEWV DBbND JYN  vIWb
3 VUGS i) jBBID  NDDW§j N I D DB DIDB 3 VUGS Wk yIN DIBD WT VW

3 VUGS B 6Bf 1 WB6B 16B vIWB
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Location: Paulding, OH NWDDC 0 ate: NDDOWEN
Contract: SF: mES_m OO0 j
Engineer:  Josh Venden Study Case: NPG 16LE. 0 keAision:  f6Mp EF
Iilena- e: Fm20H Con8igT For- al
Bus Voltage Generation Load Load Flow XFMR
R 9V M3 agT ngT 3m 3 Aar 3m 3 Aar ) 3m 3 Aar .-4 MPI M a4
LV UGS i) WEWV  DBND %% VWb
3 VUGS B jBBDD NDDB11 D I D DB DITB 3 VUGS W 6 Bfj NEDI 16W VW
3 VUGS b fB6  WI%b6 NAT VW
LV UGS DB WEWV ~ DBND %%  VIWb
3 VUGS _v» jBbDD  NDBfB D T D DIDbB DB 3 VUGS _vB VB8 NBfB NAD vifD
3 VUGS _v¥» 1P6W W 55 NoIT vIVB
LV UGS D% WEWW  DBND %% VIWb
3 VUGS DW jBBFDD NDDBDV6 W r ) DDDB DIDB 3 VUGS Df NEW6  \DENB %% VIVB
LV UGS _vbwW WEWV DBbND %6 VIVb
3 VUGS _Df jBBID  NDDBGj Wi I D DB DIDB 3 VUGS _vDW WEW DBSB juD  VIWE
3 VUGS WW WEWD DBBI NI VT
3 VUGS _Wo 6B5% WBBf IWN  VIWB
LV UGS _wx WEWV DBND %6 VIVb
3 VUGS Db jBBDD  NDDY 1j Wi I D DB DIDB 3 VUGS b6 VAW %AS NIT VN
3 VUGS DI NN5 — wBNG NINb  vIfD
LV UGS \D» WEWV ~ DBND %%  VIWb
3 VUGS DI jBBDD  NDDPAj Wb T D DIEB DB 3 VUGS _v» VNNIND DY NIND  vIfPb
3 VUGS WD NAS% AN %P VIFN
LV UGS DI WEWY  DBND % VWb
3 VUGS WD jBBDD  NDDEAG Wb r D DITB DITB 3 VUGS DI WAIfD BN gy VIfPe
3 VUGS _v6 NBEj % v V66 %6N  vIf'N
LV UGS WD WEWY  DBND iYE VWb
3 VUGS W jBEID NIDM®% I r D DIIB DIB 3 VUGS B NEW6  \DBN JUN  VIVB
LV UGS W WEWV ~ DBND %% VIV
3 VUGS WB jBFID NDF55 Wi r ) DB DB 3 VUGS W WEW DBSN juD VWb
3 VUGS _Wo JT% VDI 16 WBN  vIWW
LV UGS B WEWW  DBND %% VIWb
3 VUGS Wo jBBDD  NDDJ 9N Wb r D DDDB DIDB 3 VUGS Df 6BfB NFff 165 VIfN
3 VUGS _W\B v TNA DIN WB vIfN
3 VUGS W NNRBf WBDS NINB vIfD
LV UGS W WEWY  DBND % VWb
3 VUGS WW jBBFDD NDDBWs W r ) DDDB DIDB 3 VUGS Df NEW6  DENB JUN  VIVB
LV UGS _\WwW WEWV DBbND j%6  VIVD
3 VUGS W jBBID  NDDNbj W r D DIDB DDIB  JUWAN NAISB jNW W4T VN
3 VUGS W WA VAW NINN  VIfF
LV UGS W WEWV ~ DBNN ivd VWb
3 VUGS vD jBFID NDDBIj W r D DIDB DDOB 3 VUGS v NEWs  VDBNB i VIVB
LV UGS VD WEWV  DBND Y@ VWb

3 VUGS v jBEID NODJ V6 W r D DIIB DIDB 3 VUGS v WB61 DB 1 JNI  VIfT
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Location: Paulding, OH NWDDC 0 ate: NDDOWEN
Contract: SF: mES_m OO0 j
Engineer:  Josh Venden Study Case: NPG 16LE. 0 keAision:  f6Mp EF
Iilena- e: Fm20H Con8igT For- al
Bus Voltage Generation Load Load Flow XFMR
R 9V M3 agT ngT 3m 3 Aar 3m 3 Aar ) 3m 3 Aar .-4 MPI M a4
3 VUGS V86 JTN  \DIG WBD  VvIWI
LV UGS v WEWV  DBND jYE VWb
3 VUGS V6 jBBOD  NDDEAY s C D DB DIDB  JUWAN B 5 WEVB NAD VIfD
3 VUGS v v TN DB W1  VfD
3 VUGS _vA WEB61 DBV jNB vif'b
LV UGS W8 WEWV  DBND iYE VWb
3 VUGS V% jBBID NDNN Wb r D DIIB DIIB 511j. YOF 1B \BBBf j6DPs  VITT
3 VUGS V6 WoFj %  BTjj iND VB
LV UGS _v% WEWV DBNN % vIWb
3 VUGS _vB jBBFID  NDDDV6 Wb I D DB DIDB 3 VUGS _ V6 NEWo  VDBNB jvd  VIVB
LVUGS VB WEWW  DBNN jvB  VIWb
3 VUGS V6 jBBDD  11T11 B r D DDDB DIDB 511N NBD6  BE4% iNT  VfP
3 VUGS WD WBF5% P % VIfT
3VUGS v WEW DBf% JUN VWD
LV UGS V6 WEWW  DBNN jvB  VIWb
3 VUGS v jBFID NIDB\D W r D DDDB DDDB 3 VUGS V& NEW6  \DENB %% VIVB
LV UGS _vwwW WEWV DBND %6 VIVb
3 VUGS VA& jBBDD  NDDJ Bf Wil I D DB DIDB 3 VUGS _ vV WEW DBW jUD VIVl
3VUGS V6 jT%  DIID VBPo VIV
LV UGS VA& WEWV  DBND ivd VWb
3 VUGS V6 jBFID  NDDPS&V Wi r ) DIDB DDOB 3 VUGS % NBON  VBB6B iNB VIfPe
3 VUGS W4 TN D66 VBN  vIWI
3VUGS jj WAlE%  %A56 WD  VIEH
LV UGS V4 WEWV ~ DBND ivd VWb
3 VUGS v jBFID NIDBNG W r ) DIDB DDDB 3 VUGS V86 NEW6s  VDBNB %%  VIVB
LV UGS i WEWV  DBND Y@ VWb
3 VUGS N jBBID NIDMWB N r D DIIB DIDB 3 VUGS % NEW6  \DBN JUN  VIVB
LV UGS N WEWV  DBND %%  VIWb
3 VUGS v % jBBDD  NDBf1 fN T D DIEB DDB 3 VUGS _yN WEB65 DBD NI vIf T
3 VUGS vij JT®  WDIN Wb VN
LV UGS % WEWV  DBND %%  VIWb
3 VUGS vjj jBBDD  NDDJ 5W D r ) DDDB DB 3 VUGS V6 NTIN AN WP VN
3VUGS % VENW  DBID WE  VIfPe
3 VUGS _vB VB% NF1f NAT VR
LV UGS +jj WEWW  DBND %%  VIWD
3 VUGS B jBBFDD NDDBI% N r ) DDDB DDOB 3 VUGS jj fBj WEj f NAD  VIfN
3VUGS W VTN DIj N WE VfD
3VUGS vl WE65 D 1j iNW V[P

LV UGS B WBW  DBND %%  VIWb
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Location: Paulding, OH NWDDC 0 ate: NDDOWEN
Contract: SF: mES_m OO0 j
Engineer:  Josh Venden Study Case: NPG 16LE. 0 keAision:  f6Mp EF
Iilena- e: Fm20H Con8igT For- al
Bus Voltage Generation Load Load Flow XFMR
R 9V M3 agT ngT 3m 3 Aar 3m 3 Aar ) 3m 3 Aar .-4 MPI M a4
3 VUGS W jBFDD  NDDF9V % r ) DITB DIIB 3 VUGS B % DI 11 BD  VIWW
3 VUGS _yf WEW DBSW juD  VIWE
LV UGS W WEWW  DBND JON  VIWB
3 VUGS vif jBBFDD NDFfN % r ) DDDB DDDB 3 VUGS v W NEW6  DBN JUN  VIVB
LVUGS vyf WEWV DBND JYN  vIWb
3 VUGS vl jBBID  NDDMj N I D DB DB 3 VUGS _yB NEW6  DBN jUN  VIVB
LV UGS vl WEWW  DBND JON  VIWD
3 VUGS BD jBBFDD NDDB% ¥ r ) DDDB DIIB 51IB. NB%  BF6N iNWE VB
3 VUGS BW VNWIWY iBjs 9%BF  VIfB
LV UGS _+BD WEWV  DBND j%®% VWD
3 VUGS BN jBBID NDI%8B T r D DIIB DIB JUBN NEW6  \DBN jYD  VIVB
LV UGS BN WEWV  DBDI JUN  VIWB
3 VUGS W% jBBDD  NDBff T T D DIEB DB JUWN fB% WENB N/ANB vIfN
3 VUGS Bl 6BW NFIN 1B VfB
LV UGS B% WEWV  DBDI JON  VIWD
3 VUGS B jBBFDD NDDI% fT r D DDDB DOOB  JUMBN NEW6  DBN juD  VIVB
LV UGS B WEWV DbDI JYN  vIWb
3 VUGS BB jBBID NXFBS W T D DB DB JUWN VNNING YaWE NIDN  vIfTPh
3 VUGS Bs NAID % WD  VITN
LV UGS BB WEWV ~ DBND JUN  VIWB
3 VUGS B jBBID NDWD b T D DIbB DB 3 VUGS _vBB W fW jIXB YYNF vIfT
3 VUGS BW NBE;j 5 v BS55 %iF  VIfPe
LV UGS B WEWW  DBND %% VIWb
3 VUGS BW jBBDD  NDDB5f B r D DDDB DIDB 3 VUGS 8D NAWSD T 5 9%56N  VIfT
3 VUGS B WNBENS iPB %D VB
LV UGS _\BW WEWV  DBND j%®% VWD
3 VUGS B jBBID NONP&% 1 r D DITB DIDB 3 VUGS Bl NEW6  \DBN NI VIVIB
LV UGS BS WEWV ~ DBDI juD VWb
3 VUGS Bl JBBIDD  NNN% B T D DIDoB DB 3 VUGS W% 6b5j WBWY 16D VIWF
3 VUGS _BS WEW DBW jNB VWD
3 VUGS wD WEW DB f iNE VW
LV UGS Bl WEWV  DBDI jYD VWb
3 VUGS _wD jBBID  NNPBD 1 T D DIDbB DDB 3 VUGS Bl NEWo VDbN JNI vIVB
LV UGS _wD WEWV DbDI jvd  VIVib
*POR NS5TID NODDID DD ffNB Y TBN C r SIN VINB  %PBN jj1T V6D
3P ~j NBFID 1™ W r ) r r HVUGS3 P DIDID DIID DD DD
& 51 NU

* Padicates a Aoltage regulated bus ( Aoltage controlled or swing ty4e - achine connected to it)

# Rdicates a bus with a load - is- atch o8- ore than DN3 V.
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Location: Paulding, OH NIoor Wate: NGGI VAN
Contract: SF: mES_m OOW
Engineer:  Josh Venden Study Case: NGIP6 . ILEO W keAsion:  fIMpEF
Iilena- e: Fm20H Con8igD  For- al
LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
RV 9V M3 agD  0ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
51N jBDAG .. DBf1 i) Ie G C C 3VU6S VA WSIBF T BOBf iNDe v D
5. NU NIT  VBOBf iNDo v D
5.1% jBDGG .. Df1 ™ C G C ¢ JUWN VADj G BOI. jBD  vfI
5. NU %IjG  BDI. iBD v fIT
5.1j0 jBDAG .. DBf1 hin) Ie G Ie C 3VU6S v VAP@%  BPFB iBD  vfDB
5. NU YD  BPFB iBD  vfDB
5.1B0 iBDAG .. Df1 ™ C G C ¢ 3VU6S \BG WHB i DNI JNAN v SIT
5. NU NSDB \j DNI JNAN v SIT
5. N NSIGG  NGBD. f as Ie G Ie ¢ POR fIINF AR J%IT v I
HVU6S3 P VNI %D@h J%IT v I
5. NU jBDGG .. Df1 TH C G C ¢ S5.IB0 WD B DN PN v SIT
5.1j0 VAD@%s  BPFB B vfDB
5.19% VD) G BDI. jBD v fI¥
5.IN) WoIBf T BOBf JNDo v fD
3P fBIG WIGT  N%B  v.fD
&HVU6S3 P
HVU6S3 P_ N5SOGG N&BD. f aqor C G Qqoil. A% 5. N NI VADRGo %0 v I1;
5. NU D8 %4 DBG %I v. 1IN GG
&3P~
JUWAN jBDGG  ..DBT jin) C G C C 3VU6S W WOFG  jIOf. %% v.fp
3VU6S_vao VIBYN Nb. B NAD v. Do
5.19% %I.N  \BBfj JING v D
JUBN jBDGG  NJIDB% fai} C G C ¢ 3VU6S BN WITN GBsB iND v TB
3VU6S W% VIR N3N NAG v fIN
3VU6S B WITN ansi iND v T3
3VU6S BB N\DBf WADS) N@ v. 103
LVU6S &N Ar.G NIB B N5f1 VD C C 3VU6S W N5f1 VD NIGIB v B
LVU6S % Gr.G NGa§T B NBf 1 VB j C C 3VU6S % NBf 1 \an j NIGIT v fIB
LVU6S G adr.G N3Joe . B N3f1 VB j C Cc 3VU6S G N5f1 VaB j NIG I3 v. fIB
LVU6S B GrG ..DN o) N3f1 VA j C C 3VU6S VB N3f1 VD j NINNN v B
LVU6S Gl a.G ..D.% D N5f1 VvaB j C ¢ 3VU6S WGl N1 vaB j NIN Do v fIB
LVU6S \GT arG ..B% % NBf 1 \an; j C ¢ 3VU6S \GT NBf 1 \an j NINGD v fB
LVU6S WG ar.G .. .DBfG > N3f1 VB j C Cc 3VU6S W& N5f1 VaB j NIN D v. fIB
LVU6S G qrG ..DNG D N53f1 VA j C C 3VU6S & N3f1 VD j NINBD v B
LVU6S G ar.G ..Ds5 SN N5f1 \aBy j C C 3VU6S G NBf1 OBy j NIND v fIB
LVU6S WG 4rG ..DjG N NBf 1 \aB j C C 3VU6S WG NBf 1 \an j NINB v fIB



Proct: Fm OHmRW ETAP Page: %
Location: Paulding, OH NIoor Wate: NGGI VAN
Contract: SF: mES_m OOW
Engineer:  Josh Venden Study Case: NGIP6 . ILEO W keAsion:  fIMpEF
Iilena- e: Fm20H Con8igD  For- al
Bus Voltage Generation Load Load Flow XFMR
RV 9V M3 agD  (ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
LVU6S _W ar.G ..DTG Do N5f1 VaB j C C 3VU6S_W N5f1 VaB j NINGB v fIB
LVU6S B qrG ..DGT D% N3f1 VA j C C 3VU6S_WB N3f1 VD j NN v B
LVU6S W ar.G ..Ijf JIN NBf 1 \GB j C C 3VU6S W NBf 1 \aB NIND v fIB
LVU6S NI arG ..B35G % NBf1 \aB j C C 3VU6S Wr NSl VA j NINND v fIB
LVUGS W arG ..BIS R N3f1 V3B j C C 3VU6S W N3f1 \aB j NINIB v B
LVU6S VG qrG ..BN\W R N3f1 VA j C C 3VU6S VG N3f1 VD j NIND v B
LVU6S wAN arG ..05B B N5f1 VD C C 3VU6S wAN N3f1 \GBjj NINBD v fIB
LVU6S VW8 arG ..D5% R NBf1 \aB j C C 3VU6S V& NSl VA j NINITT v fIB
LVU6S_ V4 arG ..BsI I N3f1 VaB j C c 3VU6S_v4 N5f1 VaB j NININ v fIB
LVU6S VB arG ..pj5s 5B N3f1 VA j C C 3VU6S_vaB N3f1 VD j NV v B
LVU6S vA ar.G ..DpNs 5B N5f1 VvaBj j C C 3VU6S_wi N5f1 vaB j NOANG v B
LVU6S VA arG ..Daw D% NBf1 \aB; j C C 3VU6S v NSl vaDyj NINBDG v fIB
LVUG6S V& ar.G ..oj % N3f1 \aB j Ie C 3VU6S V& N3f1 \aB j NINIDs v fIB
LVU6S V5 GrG ..DRN D N3f1 VA j C C 3VU6S_ V5 N3f1 VD j NIND, v fIB
LVU6S arG ..mj% B N5f1 VD C C 3VU6S W NSl QB j NINBDY v, fIB
LVU6S N arG ..D5% B NBf 1 \aB j C C 3VU6S N NSl Ay j NINGN v fIB
LVU6S % arG ..b.T B N3f1 V3B j Ie C 3VU6S % N3f1 VaB j NININ v fIB
LVU6S \j arG ..D@% o) N5f1 VB j C C 3VU6S \j NSF1 Gy j NINBT v fIB
LVU6S B qrLG ..BG B N5f1 VD C ¢ 3VU6S B NSl QB j NIND v B
LVU6S T ar.G NodoBl B NBf1 \aB j C C 3VU6S T NSl Ay j NIGIN v fIB
LVU6S jf ar.G NG N D N3f1 \aB j Ie C 3VU6S f N3f1 \aB j NIGD v fIB
LVU6S . Gr.G NIING B N3f1 VA j C C 3VU6S y. N3f1 VD j NIGIT v fIB
LVU6S \BG arG ..BB% T N5f1 VD C ¢ 3VU6S \BG NSf1 QB j NING v B
LVU6S BN ar.G NODBI New] NBf 1 \aB j C C 3VU6S WN NSl Ay j NIGID v fIB
LVU6S W% ar.G NI f NA% N3f1 VB j C C 3VU6S_WB%h N5f1 VaB j NIGITY v fIB
LVU6S B ArG NODB NI N3f1 VA j C C 3VU6S B N3f1 VD j NIGID v fIB
LVU6S \BB Qr.G NOaoIf NG5f1 \aB; j C C 3VU6S BB NSf1 vaBjj NIGD v fB
LVUG6S Bl 4rG ..Ds. NBf 1 VB j C ¢ 3VU6S W NSl Ay j NINGG v fIB
LVU6S BI' ar G ..D®&B N5f1 VaB j C C 3VU6S _BI N5f1 VaB j NINND v. fIB
LVU6S \BS Gr.G NEDTI N N3f1 VA j C C 3VU6S WS N3f1 VD j NIGE v fIB
LVU6S B drG NOD@B  NaN NG5f1 \aBj j C C 3VU6S B NSf1 vaBjj NIQND v fIB
LVU6S WG dr.G NIDT NG NBf 1 \aB j C ¢ 3VU6S VG NSl VA j NIGE v B
3VU6S _WN jBDGG  NOITG fIN C G GoB QB 3 VU6S I N3T% VAN JjOAN v TIB
LVU6S YN WBTT @NG jOAN v D
3VU6S jBDGG  NJITS% fIN C G fewe:] QOB 3 VUGS N WBTG GBIT iND v
3VU6S G iB%  vD5G TBOG v T
LVU6S % WSTT NG Jj%%  v.TD
3VU6S VG jBDGG NOIDIG £ C G QB 3 VU6S b \j DN @B B  vID
3VU6S VB 1Df5 WNBI 1 . 1D v. 1B



Pro%ct: Fm OHmREW ETAP Page: j
Location: Paulding, OH NIoor Wate: NGGI VAN
Contract: SF: mES_m OOW
Engineer:  Josh Venden Study Case: NGIP6 . ILEO W keAsion:  fIMpEF
Iilena- e: Fm20H Con8igD  For- al
Bus Voltage Generation Load Load Flow XFMR
RV 9V M3 agD  (ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
LVU6S G WSTT Q@NG %% v D
3VU6S B v C G QB 3VU6S G vIDfj NBNG 1B v D
3VU6S Gl 1 NDYB NAD v 1B
LVU6S B WSTT @NG %% v D
3VU6S Gl jBDGG  NOGEBN I Ie G quB GUB 3 VU6S @B VBB N3fT NAD v B
3VU6S Wb DT V.G N.D vTB
LVU6S Gl WSTT NG i%  vID
3VU6S \GT jBDGG NOGT. ™ C G quB QB 3 VU6S W& NST%  WDNB % v TB
LVU6S \GT WSTT Q@NG %% vID
3VU6S W jNeent7s! ™ C G QOB 3 VU6S GT WBTN ansi jOAN v TB
3VU6S WI WBTG anB iND v.fDe
3VU6S_W 1D5% WNBBS ™ v. T3
LVU6S v& W3TT NG % v. TD
3VU6S Wb ™ C G QB 3 VU6S Gl v DT WG N.D  vfIX
3VU6S VG ND§f SN NNB v G
LVU6S G WSTT @NG %% vID
3VU6S G jBDGG NG . jis) Ie G quB QB 3 VU6S & VNNDN %BG NN) v fDe
3VU6S WG NDSN D8 %D v fIN
LVU6S G W3TT @NN i%  vID
3VU6S WG jBDGG  NOGOSN bis) C G qousB QB 3VU6S G WOFG  jDBB Wi v.fD
3VU6S Wi N33 % IS AIB v fIN
LVU6S WG WBTT AN jiH»  vD
3VU6S W jBDGG NADG ™ C G fele:] QB 3 VUGS WB NST%  A@NB j%% v TIB
LVU6S W WSTT @NG %% v D
3VU6S WB jBDGG NGBl 1 ™ C G quB QuB 3VU6S W WITN aBs% jum v B
3VU6S W j D% V. 1 TBY v.TIF
LVU6S B WBTT @NG %% v D
3VU6S W jBDGG  NID65 bis) C G qoB QB 3 VU6S W& VIDFB Npfs D vfIN
3VU6S_WNB v BNN ON T D v. fIN
3VU6S_ W N\DBf WIBNG N% v o
LVU6S W WSTT NG i%  vID
3VU6S W& jBDGG  NOO6 ™ C G qosB QB 3 VU6S W& NST%  WDNB % v TB
LV U6S _WI WSTT NG j%%  v.TD
3VU6S W ™ C G QoB  JUWAN NDSB  yDE %M v fIN
3VU6S_ W VNNDOBO YTB NNB v.f%
LVU6S W WSTT @NN juB v 1D
3VU6S WG jBDGG  NIHTG jis) C G quB QOB 3VU6S N N3T%  vA@NB % v TB
LVU6S VG WBTT @NG i®  vD
3VU6ES v jBDGG NII%B i) C G fele:] QB 3VU6S WG W31 an. iND v.fD



Pro%ect: Fm OHmRW ETAP Page: B
Location: Paulding, OH NIoor Wate: NGGI VAN
Contract: SF: mES_m OOW
Engineer:  Josh Venden Study Case: NGIP6 . ILEO W keAsion:  fIMpEF
Iilena- e: Fm20H Con8igD  For- al
Bus Voltage Generation Load Load Flow XFMR
RV 9V M3 agD  (ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
3VU6S V86 DN V@Dl TBN v TD
LVU6S v WBTT @NG i  vD
3VU6S Va6 JBDGG NI j i) C G fele:] QOB JUWAN fIHf  WBITI NS v {10
3VU6S_wN v BNF @B TBO: v 0
3VU6S_ W W51, apd JND v.fD
LVU6S V6 WBTT @\ ji®  vD
3VU6S V% jBDGG  NGOj £ hi] C G fewe:] QB 5.1j0 %DH.B BB1% j1a v fp
3VU6S V6 WeDj %  Bpjf iNB v B
LVU6S v WSTT GNN j%B V. TD
3VU6S VB B.N ™ C G QB 3VU6S_ Wi N3T%  A@N juB v B
LVU6S VB WSTT @O\ jYuB v TIB
3VU6S WA jBDAG  ..DBTI ™ C G feves} Qu®B 51N ND@B B f NN v fD
3VU6S WG WBDSN  jDAG WjIT  v.fB
3VU6S_vB WITN GB % j%% v.TD
LVU6S i WSTT NN jUB v TIB
3VU6S WA jBDGG NOET ™ C G quB QB 3 VU6S vE NST%  vDNB % v TB
LVU6S WA WSTT Q@NG %% vD
3VU6S VA& jBDAG NI ™ C G QB 3 VU6S v WBTN anff jOAN v D
3VU6S W6 jb%s  WD.N TBp T
LVU6S VA& WSTT Q@NG i vID
3VU6S V6 jBDGG  NOOm % ™ C G quB Qu®B 3VU6S V% NDIG  VBBIS NG v fD
3VU6S V& \j DN @IT B v.TB
3VU6S jj WDIN 55 WHUT v [IB
LVU6S V5 WSTT @NN %% vID
3VU6S jBDGG  NISN i) C G quB QB 3VU6S Ve N3T%  vA@NB % v TB
LVU6S V% WBTT NG i  vD
3VU6S N jBDGG NIDj G fIN C G fele:] QB 3VU6S % NST%  A@NB j9% v TIB
LVU6S N WSTT Q@NG %% v 1D
3VU6S 4% jBDGG  NOGPBT fIN Ie G quB QU®B 3VU6S yN W515 iND v fD
3VU6S vij D% DN TD  vfDN
LVU6S % WBTT @NG i% vID
3VU6S vjj jBDGG  NII% fIN C G qosB QB 3VU6S V6 NN DG %D v.fIN
3VU6S % \j IDNT a3.N T3 vfD
3VU6S B WV IB% ND. . NAD v fDo
LVU6S +ij WBTT @NG i vID
3VU6S B jBDGG NI15 fIN C G fee:] Qu®B 3VU6S j I j WBj . NAD v fIN
3VU6S §T \ BN @jN T3  vim
3VU6S . WB15 a.B iND VB
LVU6S VB WITT NG i% v



Pro%ect: Fm OHmRW ETAP Page: 1
Location: Paulding, OH NIoor Wate: NGGI VAN
Contract: SF: mES_m OOW
Engineer:  Josh Venden Study Case: NGIP6 . ILEO W keAsion:  fIMpEF
Iilena- e: Fm20H Con8igD  For- al
Bus Voltage Generation Load Load Flow XFMR
RV 9V M3 agD  (ngDh 3m 3 Aar 3m 3 Aar RV 3m 3 Aar 0-4 MPI M a4
3VU6S T jBDGG  NID. % % Ie G quB Qu®B 3VU6S B D% WOIG TBN v TIF
3VU6S _yif WBTN GBsST juAn v B
LVU6S T W3TT NG j%% v D
3VU6S vif jBDGG  NIdLj 5 % C G feve:} QOB 3VU6S 4T NST%  v@DN juN v TB
LVU6S vif WSTT NG jA%  v.TD
3VU6S . jBDGG  NIDTG D C G QB 3VU6S yB N3T%  vA@NB jOAN v TR
LVU6S vj. WSTT NG j%% v D
3VU6S \BG jBDGG  NId). N an) C G feves} Qu®B 518 NSD% BPIT iNDo v fD
3VU6S Bl WITYTj jBB% %I v.fIB
LVU6S BG WBTT @NG j%% v D
3VU6S VBN jBDGG NIID. N B C G fele:] QOB JUBN NST% AN jON v TIB
LVU6S BN WSTT Q@NG juN v D
3VU6S B% jBDGG  NGGPBB I C G GoB B JUWBN I W5NI NAD v fIN
3VU6S B VDT INnle) BD Vi
LVU6S ‘B% WBTT @NG o v D
3VU6S B jBDGG NJdb. G 3 C G qusB QU®B  JUBN NST%  v@DN jUN v TB
LVU6S B WSTT Q@NG joN  vTD
3VU6S BB jBDGG  NGAINI for C G QoB  JUBN VNS YATEN NG  vfd
3VU6S Bl ND.G DB %8 v fIN
LVU6S BB WSTT @NG %% v 1D
3VU6S Bl JBDGG NO@D;j f fr C G GoB QB 3 VU6S BB WOF 1 jIorf 0we v fIp
3VU6S BT NBBGj f yD.N %BN  v.fDo
LVU6S Bl WSTT NG j%% v D
3VU6S BT jBDGG  NIOBlj i} C G feve:} QOB 3 VU6S WG NITIf. \j DB% %10 v.fp
3VU6S Bl WNBBN % UjB v fIB
LVU6S BT WBTT @NG j%% v D
3VU6S \BS jBDGG  NONDG D C G fele:] QB 3 VUGS B NST% AN jum v TIB
LVU6S \BS WSTT @G jum v D
3VU6S B jBDGG  NGNOBS D C G GoB QB 3VU6S W% 1D5j WBIT S v T
3VU6S _BS WBTN GBT N3 vTD
3VU6S VG WITN anef iNs v TD
LVU6S B WSTT @G jum v D
3VU6S_vIG jBDGG  NONDGE D C G GoB QB 3VU6S B N3T% VAN j%s V. TIB
LVU6S _vIG W3TT @aG j% v TD
*POR NSOOG NGOG an  fDIT ARG C C 5N VEDIT ARG J%IT v
3P ~j NDBG ..I5 ™ C G C ¢ HVU6S3 P el feuee] fe 0] as
& 5. _NU

* Padicates a Aoltage regulated bus ( Aoltage controlled or swing ty4e - achine connected to it)

# Rdicates a bus with a load - is- atch o8- ore than GN3 VO



Project: UW OH WNUD ETAP Page: F
Location:  Paulding, OH F6.0.0C Date: F0-06-20F7
Contract: SU: WESI WOODP
Engineer:  Josh Venden Study Case: 1UNT PY Revision:  F00% GEU
Yilename: UW_OH Config.: Uormal
LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar MW Mvar Amp %PY %I ap
89YFA 34.500 99.8F2 8.5 0 0 0 0 MVBISI-25 -24.580 0.3F8 4F2.F  F00.0
891 FB 24.580 -0.3F8 4F2.F  F00.0
89Y2A 34.500 99.8F2 8.5 0 0 0 0 JB-2/F -27.048 0.442 453.6  -F00.0
891 FB 27.048 -0.442 453.6  -F00.0
89Y3A 34.500 99.8F2 8.5 0 0 0 0 MVBISI-23 -27.00F 0.30F 452.7  F00.0
891 FB 27.00F -0.30F 4527  F00.0
89Y4A 34.500 99.8F2 8.5 0 0 0 0 MVBISI-40 -24.358 -0.485 408.5  F00.0
891 FB 24.358 0.485 408.5  F00.0
891 FA F38.000  F00.000 0.0 0 0 0 0 PON F02.555 -F6.04F 4343 -98.8
HV B1 S MPI -F02.555 F6.04F 4343 -98.8
891 FB 34.500 99.8F2 8.5 0 0 0 0 89Y4A -24.358 -0.485 408.5  F00.0
89Y3A -27.00F 0.30F 452.7  F00.0
89Y2A -27.048 0.442 453.6  -F00.0
89YFA -24.580 0.3F8 4F2.F  F00.0
MPI ~3 F02.988 -0.576 F726.8  F00.0
& HV B1'S MPI
HV BI S MPI F38.000  F00.000 0.0 0 0 0.053 0.F47 891 FA F02.555 -F6.04F 4343 -98.8
891 FB -F02.609 F5.894 434.4 -98.8 -0.625
& MPI~3
JB-2/F 34.500 F00.F76 8.9 0 0 0 0 MVBISI-F7 -F7.268 0.420 288.5  -F00.0
MV BI1ST-22 -9.883 0.266 F65.2  -F00.0
89Y2A 27.F5F -0.685 453.7  -F00.0
IB-4/F 34.500 FOF.690 F0.2 0 0 0 0 MV BISI-4F -2.480 0.098 408 -99.9
MV B1ST1-42 -9.89F 0.273 F62.8  -F00.0
MV BI1ST-43 -2.480 0.099 40.9 -99.9
MV BI1SI-44 F4.852 -0.47F 2445 -99.9
LV BI1SI-0F 0.690 FOF.886 F2.3 2.500 0.000 0 0 MVBISI-OF 2.500 0.000 2053.F  F00.0
LVBI1SI-02 0.690 FOF.778 F2.3 2.500 0.000 0 0 MVBISI-02 2.500 0.000 20553 F00.0
LVBI1SI-03 0.690 FOF.594 F23 2.500 0.000 0 0 MVBISI-03 2.500 0.000 2059.0  F00.0
LVB1SI-04 0.690 FOF.472 F2.2 2.500 0.000 0 0 MVBISI-04 2.500 0.000 206F.5 F00.0
LVBI1SI-05 0.690 FOF.289 F2.2 2.500 0.000 0 0 MVBISI-05 2.500 0.000 20652  F00.0
LV B1SI-06 0.690  FOF.279 F2.F 2.500 0.000 0 0 MVBISI-06 2.500 0.000 20654  F00.0
LVBI1SI-07 0.690  FOF.2FF F2.F 2.500 0.000 0 0 MVBISI-07 2.500 0.000 2066.8  F00.0
LVBISI-08 0.690 FOF.F57 F2.F 2.500 0.000 0 0 MVBISI-08 2.500 0.000 2067.9  F00.0
LVBI1SI-09 0.690  F00.96F F2.F 2.500 0.000 0 0 MVBISI-09 2.500 0.000 207F.9  F00.0
LV BI1SI-FO 0.690  F00.858 F2.0 2.500 0.000 0 0 MVBISI-FO 2.500 0.000 2074.F  F00.0
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Location:  Paulding, OH F6.0.0C Date: F0-06-20F7
Contract: SU: WESI WOODP
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Yilename: UW_OH Config.: Uormal
Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar N MW Mvar Amp %PY %I ap
LVBISI-F3 0.690 FOF.464 F2.F 2.500 0.000 0 0 MVBISI-F3 2.500 0.000 206F.7  F00.0
LVBISI-F4 0.690 FOF.390 F2.F 2.500 0.000 0 0 MVBISI-F4 2.500 0.000 2063.2  F00.0
LV BISI-F5 0.690  FOF.0F9 F2.0 2.500 0.000 0 0 MVBISI-F5 2.500 0.000 2070.8  F00.0
LV B1SI-F6 0.690  FOF.362 F2.F 2.500 0.000 0 0 MVBISI-F6 2.500 0.000 2063.7  F00.0
LV BISI-F7 0.690  F00.746 FF.9 2.500 0.000 0 0 MVBISI-F7 2.500 0.000 20764  F00.0
LVB1SI-20 0.690 FOF.204 FF.9 2.500 0.000 0 0 MVBISI-20 2.500 0.000 2067.0  F00.0
LV BI1SI-2F 0.690  FOF.029 FF.9 2.500 0.000 0 0 MVBISI-2F 2.500 0.000 2070.5  F00.0
LVBISI-22 0.690  F00.889 FF.9 2.500 0.000 0 0 MVBISI-22 2.500 0.000 2073.4  F00.0
LVBI1SI-23 0.690  F00.804 F2.0 2.500 0.000 0 0 MVBISI-23 2.500 0.000 2075.2  F00.0
LVB1SI-24 0.690 F00.479 FF.7 2.500 0.000 0 0 MVBISI-24 2.500 0.000 208F.9  F00.0
LVBISI-25 0.690  F00.44F FF.7 2.500 0.000 0 0 MVBISI-25 2.500 0.000 2082.7  F00.0
LVBISI-26 0.690  FOF.F79 F2.2 2.500 0.000 0 0 MVBISI-26 2.500 0.000 2067.5  F00.0
LVBI1SI-27 0.690  FOF.092 F2.F 2.500 0.000 0 0 MVBISI-27 2.500 0.000 2069.3  F00.0
LVBISI-28 0.690 F00.924 F2.F 2.500 0.000 0 0 MVBISI-28 2.500 0.000 2072.7  F00.0
LVBISI-29 0.690  FOF.095 FF.9 2.500 0.000 0 0 MVBISI-29 2.500 0.000 2069.2  F00.0
LV BI1SI-3F 0.690  FOF.59F F2.3 2.500 0.000 0 0 MVBISI-3F 2.500 0.000 2059.F  F00.0
LVBI1SI-32 0.690 FOF.335 F23 2.500 0.000 0 0 MVBISI-32 2.500 0.000 2064.3  F00.0
LVBISI-33 0.690 FOF.205 F23 2.500 0.000 0 0 MVBISI-33 2.500 0.000 2066.9  F00.0
LVBI1SI-34 0.690  FOF.359 F2.3 2.500 0.000 0 0 MVBISI-34 2.500 0.000 2063.8  F00.0
LVBISI-36 0.690  FOF.684 F2.4 2.500 0.000 0 0 MVBISI-36 2.500 0.000 2057.2  F00.0
LVBI1SI-37 0.690  FOF.748 F2.4 2.500 0.000 0 0 MVBISI-37 2.500 0.000 2055.9  F00.0
LVBISI-39 0.690 FOF.639 F2.4 2.500 0.000 0 0 MVBISI-39 2.500 0.000 2058.F  F00.0
LV B1SI-40 0.690  FOF.502 F2.6 2.500 0.000 0 0 MVBISI-40 2.500 0.000 2060.9  F00.0
LV B1 S1-4F 0.690  F02.Fo4 F3.0 2.500 0.000 0 0 MVBISI-4F 2.500 0.000 2046.9  F00.0
LVBISI-42 0.690  F02.F29 F3.0 2.500 0.000 0 0 MVBISI-42 2.500 0.000 20482 F00.0
LVBISI-43 0.690 F02.F92 F3.0 2.500 0.000 0 0 MVBISI-43 2.500 0.000 2047.0  F00.0
LV B1SI-44 0.690  FOF.920 F2.9 2.500 0.000 0 0 MVBISI-44 2.500 0.000 20524  F00.0
LV B1S1-45 0.690  FOF.783 F2.9 2.500 0.000 0 0 MVBISI-45 2.500 0.000 2055.2  F00.0
LVBI1SI-46 0.690  FOF.62F F2.7 2.500 0.000 0 0 MVBISI-46 2.500 0.000 2058.5  F00.0
LVBISI-48 0.690 F02.654 F3.F 2.500 0.000 0 0 MVBISI-48 2.500 0.000 2037.8  F00.0
LV B1SI-49 0.690 F02.570 F3.F 2.500 0.000 0 0 MVBISI-49 2.500 0.000 2039.4  F00.0
LVBISI-50 0.690  F02.65F F3.F 2.500 0.000 0 0 MVBISI-50 2.500 0.000 2037.8  F00.0
MV B1S1-0F 34500 FOF.450 9.4 0 0 0.004 0.004 MV BIST-02 2.482 -0.F29 4F.0 -99.9
LVBI1SI-0F -2.486 0.F25 4F.F -99.9
MV B1 ST1-02 34.500 FOF.34F 9.4 0 0 0.004 0.004 MV BI1SI-0F -2.479 0.082 4F.0 -99.9
MV B1S1-03 4.96F -0.2FF 82.0 -99.9
LVBISI-02 -2.486 0.F25 4FF 999
MV B1ST1-03 34.500 FOF.F57 9.4 0 0 0.004 0.004 MV BI1SI-02 -4.952 0.F72 82.0 -99.9
MV B1S1-04 7.434 -0.302 F23.F  -99.9
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Bus Voltage Generation Load Load Flow XFMR
D kv %Mag.  Ang. MW Mvar MW Mvar N MW Mvar Amp %PY %I ap
LVBI1SI-03 -2.486 0.F26 4F.2 -99.9
MV B1ST1-04 34.500 FOF.034 9.3 0 0 0.004 0.004 MVBISI-03 -7.425 0.258 F23.F -99.9
MV B1S1-05 9.907 -0.388 F64.2 -99.9
LV BI S1-04 -2.486 0.F26 4F.2 -99.9
MV B1S1-05 34.500 F00.852 9.3 0 0 0.004 0.004 MV BISI-04 -9.888 0.342 Fo4.2 -99.9
MV B1ST-08 F2.370 -0.473 205.4 -99.9
LV BISI-05 -2.486 0.F27 4F.3 -99.9
MV B1 S1-06 34.500  F00.842 9.2 0 0 0.004 0.004 MV BISI1-07 2.482 -0.F30 4F.2 -99.9
LVBISI-06 -2.486 0.F27 4F.3 -99.9
MV B1S1-07 34.500 F00.773 9.2 0 0 0.004 0.004 MV BI1SI-06 -2.480 0.FOF 4F.2 -99.9
MV B1 S1-F6 -2.478 0.065 4F2  -F00.0
MV B1 S1-F5 7.440 -0.297 F23.6 -99.9
LVBI1SI-07 -2.486 0.F27 4F.3 -99.9
MV B1S1-08 34.500 F00.720 9.2 0 0 0.004 0.004 MVBISI-05 -F2.353 0.388 205.4  -F00.0
MV B1S1-09 F4.835 -0.5F8 246.6 -99.9
LV BIST1-08 -2.486 0.F27 4F.4 -99.9
MV B1S1-09 34500 F00.523 9.F 0 0 0.004 0.004 MV BIST-08 -F4.806 0.422 246.6  -F00.0
MV B1ST-FO F7.287 -0.553 287.9 -99.9
LVBISI-09 -2.486 0.F27 4F.4 -99.9
MV B1 ST-FO 34.500  F00.420 9.F 0 0 0.004 0.004 MV BI1ST1-09 -F7.269 0.48F 287.9  -F00.0
MV BI1ST-25 F9.75F -0.6F3 329.3  -F00.0
LVBI1SI-FO -2.486 0.F28 4F.5 -99.9
MV B1 ST-F3 34.500 FOF.027 9.2 0 0 0.004 0.004 MV BI1SI1-F4 2.482 -0.F30 4F.2 -99.9
LVBISI-F3 -2.486 0.F26 4F.2 -99.9
MV BI1S1-F4 34.500 F00.953 9.2 0 0 0.004 0.004 MV BISI-F3 -2.480 0.098 4FF 999
MV BISI-F5 4.962 -0.228 82.3 -99.9
LV BI SI-F4 -2.486 0.F26 4F.3 -99.9
MV B1 S1-F5 34.500  F00.58F 9.F 0 0 0.004 0.004 MV BI1S1-07 -7.426 0.229 F23.6  -F00.0
MV BI1ST-F4 -4.943 0.F5F 823  -F00.0
MV B1ST-F7 F4.85F -0.5FF 2472 -99.9
LVBISI-F5 -2.486 0.F27 4F.4 -99.9
MV B1 S1-F6 34.500  F00.925 9.2 0 0 0.004 0.004 MV BI1S1-07 2.482 -0.F30 4F.2 -99.9
LVBISI-F6 -2.486 0.F26 4F.3 -99.9
MV B1SI1-F7 34.500 F00.307 9.0 0 0 0.004 0.004 JB-2/F F7.29F -0.509 288.6  -F00.0
MV B1 S1-F5 -F4.809 0.378 247.F -F00.0
LV BISI-F7 -2.486 0.F28 4F.5 -99.9
MV BI1SI-20 34.500  F00.766 9.0 0 0 0.004 0.004 MV BISI-2F 2.482 -0.F3F 4F.3 -99.9
LVB1SI-20 -2.486 0.F27 4F.3 -99.9
MV B1 ST-2F 34.500 F00.59F 9.0 0 0 0.004 0.004 MV B1ST1-20 -2.477 0.056 4F2  -F00.0
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D kv %Mag.  Ang. MW Mvar MW Mvar N MW Mvar Amp %PY %I ap
MV BI1ST-22 4.959 -0.F87 82.6 -99.9
LVBI1SI-2F -2.486 0.F27 4F .4 -99.9
MV B1 S1-22 34.500  F00.450 8.9 0 0 0.004 0.004 JB-2/F 9.9FF -0.332 F65.2 -99.9
MV BI1S1-2F -4.952 0.F58 82.5 -99.9
MV BI1ST-29 -2.477 0.043 4F.3  -F00.0
LVB1SI-22 -2.486 0.F28 4F.5 -99.9
MV B1ST1-23 34.500 F00.366 9.F 0 0 0.004 0.004 89Y3A 27.F56 -0.673 4529  -F00.0
MV B1S1-28 -24.674 0.54F 4FF.5  -F00.0
LVBISI-23 -2.486 0.F28 4F.5 -99.9
MV BI1SI1-24 34.500 F00.040 8.7 0 0 0.004 0.004 MVBISI-25 2.482 -0.F32 4F.6 -99.9
LVBISI-24 -2.486 0.F29 4F.6 -99.9
MV B1 ST1-25 34.500  F00.002 8.7 0 0 0.004 0.004  89YFA 24.628 -0.474 4F2.2  -F00.0
MV B1ST-FO -F9.666 0.25F 329.F  F00.0
MV BISI-24 -2.48F 0.090 4F.5 -99.9
LVBISI-25 -2.486 0.F29 4F.7 -99.9
MV BI ST1-26 34.500  F00.742 9.2 0 0 0.004 0.004 MV BISI1-27 2.482 -0.F3F 4F.3 -99.9
LVBISI-26 -2.486 0.F27 4F.3 -99.9
MV B1S1-27 34.500 F00.654 9.2 0 0 0.004 0.004 MV BISI-26 -2.480 0.093 4F.3 -99.9
MV BI1ST1-28 4.96F -0.224 82.6 -99.9
LVBISI-27 -2.486 0.F27 4F.4 -99.9
MV BI1SI-28 34.500 F00.485 9.2 0 0 0.004 0.004 MVBISTI-23 24.705 -0.642 4FF.6  -F00.0
MV BI1ST1-27 -4.953 0.F89 82.5 -99.9
MV BI1ST1-33 -F7.270 0.322 287.7  -F00.0
LVBISI-28 -2.486 0.F28 4F.5 -99.9
MV BI1SI-29 34.500  F00.657 9.0 0 0 0.004 0.004 MV BISI-22 2.482 -0.F3F 4F.3 -99.9
LVBISI-29 -2.486 0.F27 4F.4 -99.9
MV B1 ST-3F 34.500 FOF.F54 9.4 0 0 0.004 0.004 MV BI1ST1-32 2.482 -0.F30 4FF  -99.9
LV BISI-3F -2.486 0.F26 4F.2 -99.9
MV BI1SI-32 34.500 F00.897 9.4 0 0 0.004 0.004 MV BISI-3F -2.476 0.0F9 4F.F  F00.0
MV BI1ST-33 4.957 -0.F49 823  -F00.0
LVBISI-32 -2.486 0.F26 4F.3 -99.9
MV B1S1-33 34.500  F00.767 9.4 0 0 0.004 0.004 MV BISI-28 F7.320 -0.5F7 287.8  -F00.0
MV BI1ST-32 -4.95F 0.F23 822  -F00.0
MV BI1ST-34 -9.888 0.264 F64.3  -F00.0
LVBISI-33 -2.486 0.F27 4F.3 -99.9
MV B1 S1-34 34.500  F00.922 9.4 0 0 0.004 0.004 MV BISI-33 9.903 -0.302 F64.3  -F00.0
MV B1ST1-36 -4.946 0.F63 82.F -99.9
MV BI1ST-39 -2.475 0.009 4F.0  F00.0
LV BISI-34 -2.486 0.F26 4F.3 -99.9



Project: UW OH WNUD ETAP Page: 5
Location:  Paulding, OH F6.0.0C Date: F0-06-20F7
Contract: SU: WESI WOODP
Engineer:  Josh Venden Study Case: 1UNT PY Revision:  F00% GEU
Yilename: UW_OH Config.: Uormal
Bus Voltage Generation Load Load Flow XFMR
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MV BI1SI-36 34500 FOF.247 9.5 0 0 0.004 0.004 MV BISI-34 4.962 -0.23F 82F  -999
MV BI1ST1-37 -2.480 0.FOF 4F.0 -99.9
LVBISI-36 -2.486 0.F26 4FF  -99.9
MV B1 S1-37 34.500 FOF.3FF 9.5 0 0 0.004 0.004 MV BISI-36 2.482 -0.F29 4FF 999
LVBI1SI-37 -2.486 0.F25 4FF 999
MV B1ST1-39 34.500 FOF.202 9.5 0 0 0.004 0.004 MVBISI-34 2.482 -0.F29 4F.F -99.9
LVBISI-39 -2.486 0.F26 4F.2 -99.9
MV B1 S1-40 34.500  FOF.065 9.7 0 0 0.004 0.004 89Y4A 24.665 -0.552 408.5  -F00.0
MV BI1ST-46 -22.F83 0.422 367.4  -F00.0
LVBI1SI-40 -2.486 0.F26 4F.2 -99.9
MV Bl ST-4F 34.500 FOF.758 F0.2 0 0 0.004 0.004 JB-4/F 2.482 -0.F28 40.9 -99.9
LV BI S1-4F -2.486 0.F24 40.9 -99.9
MV BI1SI-42 34500 FOF.693 F0.2 0 0 0.004 0.004 JB-4/F 9.89F -0.274 F62.8  -F00.0
MV B1ST-49 -7.409 0.F46 F22.0 -F00.0
LVBISTI-42 -2.486 0.F25 4F.0 -99.9
MV B1 S1-43 34.500 FOF.756 F0.2 0 0 0.004 0.004 JB-4/F 2.482 -0.F28 40.9 -99.9
LVBISI-43 -2.486 0.F24 40.9 -99.9
MV BI1ST1-44 34.500 FOF.484 FO.F 0 0 0.004 0.004 JB-4/F -F4.82F 0.366 2445  -F00.0
MV B1ST1-45 F7.303 -0.495 285.4  -F00.0
LV B1 S1-44 -2.486 0.F25 4F.0 -99.9
MV BI1S1-45 34.500 FOF.346 F0.0 0 0 0.004 0.004 MV BISI-44 -F7.279 0.396 2854 -F00.0
MV B1ST-46 F9.76F -0.525 3264 -F00.0
LV BI1SI-45 -2.486 0.F25 4FF  -99.9
MV B1 ST1-46 34.500 FOF.F84 9.8 0 0 0.004 0.004 MV BI1S1-40 22.2F0 -0.508 367.4  -F00.0
MV B1ST-45 -F9.728 0.378 3263 -F00.0
LVBI1SI-46 -2.486 0.F26 4F.2 -99.9
MV B1 ST-48 34.500 F02.2F9 F0.3 0 0 0.004 0.004 MV B1ST1-49 2.482 -0.F27 40.7 -99.9
LV BISI-48 -2.486 0.F23 40.8 -99.9
MV BI1SI-49 34500 F02.F35 F0.3 0 0 0.004 0.004 MV BISTI-42 7.442 -0.308 F22.0 -99.9
MV B1S1-48 -2.480 0.090 40.7 -99.9
MV B1S1-50 -2.480 0.09F 40.7 -99.9
LV BISI-49 -2.486 0.F23 40.8 -99.9
MV BI1SI-50 34500 F02.2F6 F0.3 0 0 0.004 0.004 MV BISTI-49 2.482 -0.F27 40.7 -99.9
LVB1SI-50 -2.486 0.F23 40.8 -99.9
*PON F38.000  F00.000 0.0  -F02.552 F6.056 0 0 89IFA -F02.552 F6.056 4343 -98.8
MPI ~3 F3.800  99.706 9.3 0 0 0 0 HVBISMPI 0.000 0.000 0.0 0.0
& 891 FB

* Mdicates a voltage regulated bus ( voltage controlled or swing type machine connected to it)

# Mdicates a bus with a load mismatch of more than 0.F MVA
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Bus Voltage Generation Load Load Flow XFMR
Vi 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr .24 pP- p_a4
51-N IBEID 11511 I'D r D r L 3VUGS %6 OBBBNN NP Bk  1DB
51_NU fBBNN NNBf BI'k 1Db
51-f. IBPID 11611 D C D C r JU%/N %WIKB  BEBHIW BISK  IDW
SI_NU fWIkB NbBIW BISk 1DW
51-1. IBEID 11511 I'D r D r L 3VUGS %I OBWINS  BERFG BISF  IDB
51_NU FWINS N'kf6 BISB 1DB
51-B IBPID 11611 D C D C L 3 VUGS %D %BFB6  WMFTDB B6B  SIT
SI_NU fBFBo6 NTDB Bo6'B SIF
51N NSTID  NDDDI DD C D C L POv NXTNS  TTRIN BBIT 16D
HVUGS3 P_ IHDE TN %I KIN BBIT 16D
51 NU IBBID 11511 1D T D DIDDD %TIf 51-B %BTB6 M TDB Bo6'B 51T
SI-1. %6 WINS DEKE6 BISB 1DB
51-f. %WIkB  WDBIW BISk 1DW
51-N %BBPNN  BNBff BI'k 1Db
3P ~1I N MBS 61N 1 NIW 55B
&HVUGS3 P
HVUGS3 P_ N5TDD  NDDDI DD T D DI6B DRBk 51 N NN ITKIN BBIT 16D
S51_NU IDf TN f %I Bk5 BoDI 1B1 kBID
&3P ~I
JU%/N IBBDD  NDDBKW 1T r D r L 3 VUGS %k BKFIf  %Blk INB 1D
3 VUGS _%f NBV6 BBS1 NsDI IND
51-f. fkDik NT5W BI6k 1D1
JUBN IBFDD NOTWN  NDF C D C L 3 VUGS BN %BBkS 9BIDIB BT  IND
3 VUGS _%f %Bkk BbHID NeWIN IND
3 VUGS _%Bl %BkS MWL BT INb
3 VUGS ‘BB NBBI1 ViMBk fWT INF
LV UGS %N DWD NDRDF NN [§9») NFND r L 3 VUGS %N fBID NFND  ffNNF - 1DD
LV UGS %X DWD NBISW NN £BID NFND r L 3 VUGS %F £PID NFND  ffN'W  1DD
LV UGS _%1 DWD NDBKKD NT fBOD NFDD r r 3 VUGS _% DD NFDD ffNBk 1DF
LV UGS _%B DWD NDBMBk NT fBDD NIND C r 3 VUGS _‘%B DD NIND fffDB 1DD
LV UGS %® DWD NBBI6 NT [§9») NFND r L 3VUGS °%b fBID NFND  fff6T  1DD
LV UGS _ %W DWD NRBIfD NN DD NFND r r 3 VUGS _%BW fBDD NFND kB 1DD
LV UGS _%k DWD NBFBk NN fBOD NIFND r r 3 VUGS _%k DD NFND 1T 1DD
LV UGS %% DWD NBF6B NT fBDD NIND I r 3 VUGS _%p DD NIND 1T 1DD
LV UGS %1 DWD NIT5W NN £BOD NFND C L 3VUGS %I £PID NFND  ffIBI  1DD
LV UGS %D DWD NIBID NN £BID NFND r [ 3 VUGS %D £PID NFND  ffIST  1DD
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v 9V p 3agT | ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 24 pP- p_a4
LV UGS ™ DWD NBBHDD ND fBOD NIFND rC r 3 VUGS _W DD NFND I 1DD
LV UGS _%B DWD NBBfD ND fBDD NIND C r 3 VUGS _%B DD NIND fff6T™W 1DD
LV UGS %b DWD NBIff NN £BID NFND r L 3VUGS %b fBID NFND  ffIBN  1DD
LV UGS _ %W DWD NXBBX NN DD NFND r r 3 VUGS _2W fBDD NFND fffeT 1DD
LV UGS _%k DWD NJ'™BS N'N DD NIFND rC L 3 VUGS _%k fBDD NFND ffBfF 1DD
LV UGS _%D DWD NBN» NNI fBDD NIND C r 3 VUGS _%D DD NIND fEIfT 1DD
LV UGS %N DWD NITfD ND £BOD NFND C L 3 VUGS %N £PID NFND  fFIWE 1DD
LV UGS _%f DWD NJ'KkD ND DD NFND r r 3 VUGS _%f fBDD NFND 11w 1DD
LV UGS _%I DWD NIKID NN fBOD NFND rC r 3 VUGS _%I fBDD NFND ffIIN 1DD
LV UGS _%B DWD NJTS NNI fBDD NIND C r 3 VUGS _%B DD NIND ffofB 1DD
LV UGS %6 DWD NINI NI £BOD NFND C L 3 VUGS %6 £PID NFND  ff6IB  1DD
LV UGS %W DWD NBF5D NT £BID NFND r [ 3VUGS %W £PID NFND  fffSW  1DD
LV UGS _%k DWD NBRNW NT fBOD NIFND rC T 3 VUGS _%k fBDD NFND ff1DW 1DD
LV UGS _%5 DWD NBIk NT DD NIND C r 3 VUGS _%S5 DD NIND ff1Bb 1DD
LV UGS %1 DWD NITIN ND £BOD NFND C L 3VUGS %l £PID NFND  ffIBF  1DD
LV UGS %N DWD NBBBB  NT £BID NFND r L 3 VUGS %N £PID NFND  ffNWW  1DD
LV UGS _%f DWID NDBBKD NT fBOD NFND C r 3 VUGS _%f fBDD NFND ffff'B 1DD
LV UGS _ %l DWD NBBIN NT fBDD NIND C r 3 VUGS _%I DD NIND fff6B 1DD
LV UGS %B DWD NBWD  NT £BOD NFND C L 3VUGS %B £PID NFND  fffNW  1DD
LV UGS %W DWD NBI6S NT £BID NFND r [ 3VUGS %W £PID NFND  ffNBF  1DD
LV UGS _%k DWD NO»OIDXW NT fBOD NIFND r L 3 VUGS _%k fBDD NFND ffN'B 1DD
LV UGS _%1 DWD NDBIDI NT fBDD NIND C r 3 VUGS _%l1 DD NIND fINT 1DD
LV UGS 9%BD DWD NXYIfD N £BID NFND r L 3 VUGS %D fBID NFND  ffNT  1DD
LV UGS 9%BN DWD NDADBB Nk £BID NFND r [ 3 VUGS %N £PID NFND  fNING  1DD
LV UGS _%Bf DWD NX»Tk6 Nk fBDD NIFND C r 3 VUGS _%f fBDD NFND fNIfT 1DD
LV UGS %l DWD NDWDBf Nk fBDD NIND C r 3 VUGS _‘Bl DD NIND FNINW 1DD
LV UGS BB DWD N Nk £BOD NFND C L 3VUGS BB £PID NFND  fNISF 1DD
LV UGS %6 DWD NYBW  NE £BID NFND r L 3VUGS %6 £PID NFND  ffON  1DD
LV UGS _BW DWD  NX»TN NW DD NFND r r 3 VUGS _%BW fBDD NFND ff¥B 1DD
LV UGS _%B5 DWID NDWbk6 Nk fBDD NIND C r 3 VUGS _%B5 DD NIND fNsDW 1DD
LV UGS %l DWD NWBSW  NE £BOD NFND C L 3VUGS B £PID NFND  fNSfB 1DD
LV UGS _%D DWD  NDWbkf Nk DD NFND r r 3 VUGS _%D f DD NFND fNSDk 1DD
3 VUGS _%N IBBDD  NXTFW 1'b T D DIDDB DB 3 VUGS _%f fBSD NDW BBN INI
LV UGS _%N %B5B IING BBT INI
3 VUGS _%Bf IBPID NXTGD 1D C D DB DB 3 VUGS %N Bk  ONINDI BBb  INI
3 VUGS %l BlloW fRD 55 W INW
LV UGS _%f %BSB ININVG BBI INI
3 VUGS % IBbDD NINIBS 1P T D DB DB 3 VUGS _%f 9BI B6 %TDI 55T INT
3 VUGS _%B kBf6 1T61 NIN INW
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LV UGS B %BSB MWIOB BBI 1fD
3 VUGS _%B IBbDD NINBD 1P DB DB 3 VUGS _ %I % B\B %TD NI'B INT
3 VUGS _%b 151B BIW NkB INB
LV UGS BB % BB INIDVB BBB INI
3 VUGS _%% IBBDD  NNbB56 1'b DIDDB DB 3 VUGS _%B %BKI BB NeSN INT
3 VUGS %% NTo6f 6BWX B INB
LV UGS %% % BB INDW BBb INI
3 VUGS %W IBBDD NNBW 1'B DIDDB DDB 3 VUGS _%k Bkl NI»1 BBb 1fD
LV UGS _ oW %BSB IDW BBW INI
3 VUGS _%k IBBFDD NONT 1f 1'B DB DB 3 VUGS %W % Bkk IS 1 BBk INW
3 VUGS _2W %Bk6 ININE6 BBI IND
3 VUGS _%b kBIf IFkf NBD INBb
LV UGS _%k %BSB IDW BBW INI
3 VUGS % IBbDD NDNBDD 1P DB DB 3 VUGS _ %% METIf %BON 1T INF
3 VUGS %l NBEN WD KK INT
LV UGS _ %5 % BB INDW BBW INI
3 VUGS _%WI IBbDD NNN6 1B DIEB DB 3 VUGS _ %% MBKkk KD fWbH INN
3 VUGS _%D NTo6W KRW IN'N INF
LV UGS b1 % BB INDW BBk 1fD
3 VUGS _%D IBBDD  NODI V% 1'B DIDDB DDIB 3 VUGS %l MTIB %BID INB IND
3 VUGS _%6 N'KNB 5B55 165B INF
LV UGS _%D %B5B IDW BBB 1fD
3 VUGS WM IBBPID NONM6f 1'B DIEB DDIB 3 VUGS B fBSD NIb1 BBB 1fD
LV UGS W % BB INDW BBb INI
3 VUGS _%B IBBDD NNBkD 1'B DIEB DB 3 VUGS _%W % Bkk IDIf BBW INb
3 VUGS _%b Bl 6k fRON 51D 1INk
LV UGS _%B % BB INDW BBb INI
3 VUGS _%b IBBDD  NONRNW 1'B DIDDB DDB 3 VUGS _%k % BN %TBD N Bb INF
3 VUGS _%B 9Bl 6 %TfS SI'W INN
3 VUGS _%k NBBf1 VW W fWEk INT
LV UGS _ % % BB INDW BBk INI
3 VUGS _2W IBBDD  NNB65 I'B DIDDB DDIB 3 VUGS _%k Bkl NI»1 BBB 1fD
LV UGS _ %W %BSB IDW BBb INI
3 VUGS _%k IBBPDD NDDKk1 1'B DB DDDB  JU%/N NTW kBN INBW INN
3 VUGS _%b IMBKSD NK66 fWB IND
LV UGS _ % %BS1 INDW BBB 1fD
3 VUGS _%D IBbDD  NDNF6D 1T DIEB DB 3 VUGS _%N Bkl NS BBW 1fD
LV UGS _%D %B5B INDW BBW  INI
3 VUGS %N IBBPID NDNDDbk 1T DIDB DDIB 3 VUGS _%D % BkB NN B BN 1D1
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3 VUGS _%f BlI6B fNf SI'k INB
LV UGS _%N % BB INDW BBk 1fD
3 VUGS _%f IBbDD NDID 1T DIEB DDIB  JU%/N 1615 BBfB N1B INT
3 VUGS _%N 981 Bo %FfD 51T INF
3 VUGS _%l 95 BkI INNBW BT 1Dk
LV UGS _%f %B5B DWW BBB 1fD
3 VUGS %l IBFDD NDIf6 1'B DIoB DB 51-1. fkTNDB N'BDB BIBT 1D1
3 VUGS _%S5 %BW6 IBNT BW BBI'W 1DB
LV UGS _%lI %BSB IDW BBB 1fD
3 VUGS _%B IBFID NXDF1W 1T DB DB 3 VUGS _%6 Bkl NDW BoD 1fD
LV UGS _%B %B5I M6 1 BD 1fD
3 VUGS _%6 IBBDD  NXDF6N 1T DIDDB DB 51-N fBBW NNT ST Bof D 1Dk
3 VUGS _%D I NTf1 ITWB 1Db
3 VUGS _%B %BkS IDLS BT INB
LV UGS _%6 %B5I N6 1 BN 1fD
3 VUGS _%W IBBDD NNBfk 1'p DIDDB DDB 3 VUGS _%k Bkl NI»v1 BBb 1fD
LV UGS _%W %BSB IDW BBW INI
3 VUGS _%k IBBDD NDNTIN 1B DB DB 3 VUGS _%W % Bkk DIk BBk INB
3 VUGS _%S5 Bll6W N6 51T INK
LV UGS _%k % BB INDW BBW INI
3 VUGS _%5 IBBDD  NNRBW 1'b DIbB DDB 3 VUGS _%I fBIW NNF 61 BBSH IND
3 VUGS _%k 9B Bk %ND 51'b INB
3 VUGS %I MTTW % TD6 INBB 1Dk
LV UGS _%5 % BB INDW BBk INI
3 VUGS _%l IBbDD NNND 1T DIEB DB 3 VUGS _%f Bkl NS BBW 1fD
LV UGS _%1 %B5B INDW BBk INI
3 VUGS %N IBFID NXTD6 1w DB DB 3 VUGS _%f fBSD NDWD BBF INI
LV UGS _%N % BB INIDVB BBI INI
3 VUGS _%f IBBDD NNKfB 1w DIEB DB 3 VUGS _%N % Bkf I BD 1DB
3 VUGS _%I Bl6f fTIf 51'B INF
LV UGS _%f % BB INDW BBB INI
3 VUGS _%l IBBDD  NNB5f 1w DIDDB DDIB 3 VUGS _%5 NcTF16 kBN INK INN
3 VUGS _%f 9Bl BB %Tol 51'b IND
3 VUGS _%B %BkN BBl 1 NSk IND
LV UGS _ %I % BB INDW BBb INI
3 VUGS _%B IBBDD  NONKVG 1w DIDDB DDIB 3 VUGS _%l 1651 BBW NeSB INF
3 VUGS _%W 9B 1 %BTNS SI'D INF
3 VUGS _%l % BN IHINST BN 1DF
LV UGS _%B % BB INIDVB BBB INI
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3 VUGS _%W IBBDD NXTNN 1w T D DIEB DB 3 VUGS _%B Bl 6k fNoD 55b INK
3 VUGS _%k %BkS IS 1 BBB INB
LV UGS _%W % BB INDVB BBI INI
3 VUGS %k IBFID NX'NIN W r ) DDDB DDDB 3 VUGS %W fBSD NDW BBF  INI
LV UGS _%k %BSB IING BBI INI
3 VUGS %l IBBFDD NXTkf 1w T D DB DB 3 VUGS _%B fBSD NDW BBT INI
LV UGS %1 % BB INIDVB BBI INI
3 VUGS _%BD IBBDD NXTS6 1T T D DIDOB DB 51-B fBMk NNT W BBBD 1DB
3 VUGS _%BW %f Nk DI DD 1117 1Dk
LV UGS _%D %B5B IING BBI INI
3 VUGS BN IBPID NITIB NDF C D DB DOOB  JUBN fBSD NDB Bk INI
LV UGS BN % BB INIDVK BB INI
3 VUGS _%f IBFDD  NJ'NWB NOF T D DIEB DB JU%BN 1'Bkk BBI1 NcWN IND
3 VUGS ‘Bl %T 1k SBIW NfT 1Dk
LV UGS _%Bf % BB INIDVK BT INI
3 VUGS Bl IBBID N FIf NDF r D DDDB DIDB  JUBN fBSD NDVB Bk INI
LV UGS Bl %BSB IOV BB INI
3 VUGS _%BB IBFDD NX'BkB NON T D DB DB JU%BN MBBKIW MKIN VBB 1D1
3 VUGS _%B6 NcTkW kB6B 1Dk IND
LV UGS BB % BB INDWV BBD INI
3 VUGS _%6 IBBDD  NOXFTW¥ NON T D DIDDB DDB 3 VUGS _‘%B KT BS %TON IDI'W 1DB
3 VUGS _%BW NI'kf5 I'TN 161D IND
LV UGS _%B6 % BB INDWV BBN INI
3 VUGS °BW IBFID NXT5W  NDD r D DDDB DIDB 3 VUGS %BD fPNW NDFNS 111D 1D
3 VUGS _%B6 IS 1 NNoW 16BI 1Dk
LV UGS _BW % BB IING BBT INI
3 VUGS _°BS IBPDD NI 'RkS NDON C D DB DB 3 VUGS _°BI BSD NDV6 BB INI
LV UGS _BS % BB INDW BI'W INI
3 VUGS _‘%Bl IBbDD  NJI '™k NDF T D DIEB DB 3 VUGS _%Bf kBl 6 ITFkD NNN INb
3 VUGS %S %BkS IINDI BI'B INB
3 VUGS _%D % BKS ININDE BI'B INB
LV UGS ‘Bl % BB IINDW BI'W INI
3 VUGS _%D IBBDD NI 'Kk6 NON T D DIEB DB 3 VUGS _%Bl fBSD NIDVG BB INI
LV UGS _%D %B5B DN BI'W  INI
*POv N5TDD  NDDDD DD %BDFTNNb %1 KNB C r 51N IBDE TN %I KNB BBIT 16D
3P ~I NFDD  NODBf1 1m r ) r r HVUGS3 P DIDID DIID DD DD
& 51 NU

* wndicates a Mbltage regulated bus ( Mltage controlled or swing ty4e 2 achine connected to it)

# wdicates a bus with a load 2 is2 atch 082 ore than DN3 V.
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Bus Voltage Generation Load Load Flow XFMR
Vi 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 624 pP- ad
SN-06 IBOD  0DDIKB ND r D r [ 3VUIS %G %BIDI  %0BBW BB NOW
SN OU fBIDI 00BBW BG'B NOW
5N £6 IBOID ODDIXB ND r D r r JU%/0 OfWRKK  %0f TDf BT NDK
SN 0U fWIck Of T B\cTF NDk
SNI6 IBOD ODDIKB ND r D r L 3VUIS %I SBWNEO  Of WE BXT  NOG
SN OU VRO Of W BT NG
5N B6 IBOID ODDIXB ND r D r L 3VUIS %D %BFBN  WTfG B®BD S5SNI
SN 0U fBFBN Of FfG B&BD SNI
SN 06 0ISTDD  NGIOD DD T D rC r POv 0D DI S 1130 BI'B NGD
HVUIS3 P_ %QDf DI 5 %I Td0 BI'B NGD
5N 0U IBIID ODDIXB ND C D DD 9BIDW 5N B %BFBN TG BBD S5SNI
SN-16 FAYNY 90f W f BT NOG
SNf6 % WNck Rf TDf B\ NDk
5N 06 %BIDI %0 BBW BA'B NOW
3P ~1I ODf WD G500 ON DW 55N
&HVUIS3 P
HVUIS3 P_ 0ISTDD  NGIOD DD T D DIBS DDIT 5N 06 0DfDI S 1130 BI'B NGD
SN OU %DfD5SW %I TWB BB NGD 0BkG
&3P ~I
TU%/0 IBIID  ODDRBk NI r D r L 3VUIS %k %K FIT %BIG 10BG  ND
3 VUIS_%f 9B WV BBB OkNB ND
5N-f6 fKDNN Of T5N B\BT ND
JU%B0 IBOID OOTfD  0DD r D r L 3VUIS °B BEKS  WIBG BE NW
3 VUIS_%f IWBkk ‘BBWB 0kGW  ND
3VUIS_ %l %BkS 0THB BI'B NW
3VUIS_‘%BB OBBI1 WW T fWT NT
LVUIS %D DWD ODGFBG  OfD £TID 0TID r L 3VUIS °%B fTID 0FDD  ffDBR  NDF
LVUIS _%f DWD  0DGDfN of D 1D 0FDD r r 3VUIS_%f 1D 0FDD fIIXT NDF
LVUIS % DMUD  0DBN f of'D 1D 0TFDD r r 3VUIS_% 1D 0FDD ffooT NOF
LVUIS_%B DWD  0DBKN) of D D 0TDD I r 3VUIS_%B @D 0TDD ffOBT NOF
LVULS %G DWD ODBIKN  OfD £TID 0TID r L 3VUIS %G fTID 0FDD  ff055  NDF
LVUIS %W DWD  0DBBWB of D 1D 0FDD r r 3VUIS_%BW 1D 0FDD fffOF NDF
LVUIS %k DMWD  0DBIN) of' D 1D 0TFDD r r 3VUIS_%k 1D 0FDD ffffs NOF
LVUIS % DMD  O0DBITNN of D D 0TFDD I r 3VUIS_ % @D 0TDD ffffwW  NDF
LVUIS %N DWD  0DBDIO 0f D £TID 0TID r L 3VUIS %N fTID 0OFDD  fff5ST  NDF
LVUIS_%D DWD 0D kW of D 1D 0FDD r r 3VUIS_%D 1D 0FDD ffIOW  NDF
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v 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 624 pP- p_a4
LV UIS_%I DMUD  0DBMBB of' D 1D 0TFDD rC r 3VUIS_%I 1D 0FDD ffOkB NOF
LVUIS_%B DMWD  0DBIGWB of D D 0TFDD C r 3VUIS_%B D 0FDD ffOND NOF
LVUIS %G DWD 0DBDW of D fTD 0FDD L r 3VUIS_%G fTD 0FDD kG NDF
LVUIS %W DWD  0DBGA of D 1D 0FDD r r 3VUIS_%W 1D 0FDD fONI NDF
LV UIS %k DMD  0DI'KNG of' D 1D 0TFDD rC r 3 VUIS_%k 1D 0FDD ffIGIG NOF
LVUIS _%D DWD O0DBF@B 00N D 0TFDD C r 3VUIS_%D D 0FDD fffGk NDF
LVUIS %0 DWD ODBDWV 00N fTID 0TID r L 3VUIS %0 fTID 0FDD  fffNK  NDF
LV UIS _%f DWD 0D TNW of D 1D 0FDD r r 3 VUIS_%f 1D 0FDD ffIf'N NDF
LV UIS_%I DMD O0D'NW 0of'D 1D 0TFDD rC r 3 VUIS_%I 1D 0FDD G NOF
LVUIS _%B DWD O0DTfW 00N fTD 0TFDD C r 3VUIS_%B D 0FDD ffBGK NOF
LVULS %G DWD 0D F5F 00N fTID 0TID r L 3VUIS %G fTID 0OFDD  ffBWW  NDF
LVUIS _%W DWD 0DBBfB of D 1D 0FDD r r 3VUIS_%W 1D 0FDD D NDF
LV UIS %k DMWOD  0DBII0 0of'D 1D 0TFDD rC r 3 VUIS_9%k 13D 0FDD fffBD NOF
LVUIS %5 DWD  0DBDM Of T fTD 0TFDD C r 3VUIS_%S5 D 0FDD kN NDF
LVUIS %N DWD  0DBDIk 00N £TID 0TID r L 3VUIS %N fTID 0FDD  fffST  NDF
LVUIS %0 DWD  0DBRSW Of 1D 0FDD r r 3VUIS_%0 1D 0FDD ffODF NDF
LVUIS _%f DMD  0DBKOI Of T 1D 0TFDD C r 3 VUIS_%f 13D 0FDD ffOGN NOF
LVUIS_ %I DWD 0DBIkB of T D 0TDD C r 3VUIS_%I D 0FDD ffO5N NDF
LVUIS %B DWD ODBRA Of T £TID 0TID r L 3VUIS %B fTID 0FDD  ffOGD  NDF
LVUIS %W DWD  0DGDDD Of T 1D 0FDD r r 3VUIS_%W 1D 0FDD ffIXB NDF
LVUIS %k DMD  0DGDV$ Of T 1D 0TFDD r £ 3 VUIS_%k 1D 0FDD ffDWI NOF
LVUIS_%N DMWD  0DGDXD Of T D 0TFDD C r 3VUIS_%N D 0FDD ffD5B NDF
LVUIS %D DWD  0DGDVO of G £TID 0TID r L 3VUIS %D fTID 0FDD  ffDWG  NDF
LVUIS %0 DMD O0DWDSD  Ofk £fTID 0FID r L 3VUIS %0 fTID 0FDD  fOSGI  NDF
LVUIS_%f DMOD  0DWDOf 0f'k 1D 0TFDD C r 3 VUIS_%f 13D 0FDD fOSWK NOF
LVUIS %l DWD  0DWDkS 0f 'k D 0TFDD C r 3VUIS_‘Bl D 0FDD fO5GT NDF
LVUIS 9%B DWD ODGBfN  OfK £TID 0TID r L 3VUIS °BB fTID 0FDD  fONTG  NDF
LVUIS %G DWD ODGWB  Of W fTID 0FID r [ 3VUIS %G fTID OFDD  fONWS  NDF
LVUIS _%BW DMOD  0DGT GW of W 1D 0TFDD C r 3VUIS_%BW 1D 0FDD ffX'B NOF
LVUIS %S DWD  0DWKOD 0f 'k D 0TDD C r 3VUIS_ % D 0FDD fOkBIG NDF
LVUIS %N DWD  ODWW0 Of K £TID 0TID r L 3VUIS °BN fTID OFDD  fOKWI  NDF
LVUIS %D DWD  0DWKIk 0f 'k 1D 0FDD r r 3VUIS_%D 1D 0FDD fOkBIG NDF
3 VUIS_%0 IBED ODXBIG NG T D DIbB DDB 3 VUIS _%f fBSD 0DE BBD ND
LVUIS %0 %B5B WGV BBD ND
3VUIS %F IBIID ODXTOW NG r D DIIB DIDB 3 VULS %D Bk %DID BI NB
3VUIS_%BI BNGW fDG 55B Nk
LVUIS _%f %BSB WDAG BBD N'D
3VUIS % IBID 0DXDOG NG T D DB DDDB 3 VUIS _%f IBNBW %DN) 55W  N'B
3VUIS_%B kBfG ITBf [UF§Y) N™W
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v 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 624 pP- p_a4
LVUIS_ %l %BSB WDCG BBF ND
3VUIS_%B IBID O0DOTNKD NG DB DB 3 VUIS %I %BOG BT5W 0ITD N'B
3VUIS_ %G NBENB BITW OkkT NW
LVUIS_%BB % BB WDB BBI ND
3 VUIS_%G IBGD  0DOKA NG DIEB DDB 3 VUIS _%B MBI BI 5F OkkW  N'B
3VUIS_ % ofTQ GBI f ffON NG
LVUIS BG % BB WDB BBB ND
3VUIS_%W IBD O0DOWG NB DIDDB DDB 3 VUIS _%k fBSD 0D BBI ND
LVUIS_%BW %BSB WDB BBB ND
3 VUIS_ %k IBED 0DTGWD NB DB DB 3 VUIS %W %BKS WTHD BBIG Nk
3VUIS_%W % BG %DOW BBk NT
3 VUIS_%G kBIf 1FBG oIwv. NW
LV UIS %k %BSB WDA BBIG ND
3VUIS_ % IBED 0DTGW NG DB DB 3 VUIS _%BG Rf TIT UaTDW fffwW  NT
3VUIS_9%N 0BBOI VIGWV WD NB
LVUIS %5 % BB wWDA BBIG ND
3 VUIS_%N IBD  O0DOFNB NB DIDbB DDB 3 VUIS _%p 9%BKk5 NI WD NTF
3 VUIS_%D OkTGe kKDS 10fT NT
LVUIS %N % BB BWDA BBW ND
3 VUIS_%D IBID 0DODIB NB DIDDB DDB 3 VUIS_%N %WkTIG % KkS T10fN ND
3 VUIS_%G ONKOG SBfW I1&B NT
LV UIS_%D %B5B WDE BBW ND
3VUIS_ %I IBIID ODOBON NI DIEB DB 3 VUIS_%B fBSD 0DD BBT ND
LV ULIS_%I % BB WDB BBI ND
3 VUIS_%B IBE@D ODOKIS NI DIEB DDB 3 VUIS_%I 9% Bkk WTHI BBIG NW
3 VUIS_%NG BNk fDIT 55B NN
LVUIS_ %B % BB WDB BBB ND
3 VUIS_%G IBD 0DOTIO NB DIDDB DDB 3 VUIS_%k %BOG bTOI 0IBD NT
3 VUIS_%B BN G %TF0D SNI NT
3 VUIS_%k 0BBID Wk fWN N'B
LVUIS %G % BB NDA BBW ND
3 VUIS_%wW IBD  O0DOKEW NB DIDDB DDB 3 VUIS_%k fBSD 0DD BBI ND
LV UIS_%wW %BSB WDB BBB ND
3 VUIS_%k IBED ODDNBN NI DB DDDB  JU%/0 OkT VO kKKBN 10I'k NT
3 VUIS_%G 9%BK50 WKDE WD ND
LV UIS %k % BB WDE BBk ND
3 VUIS_%D IBE@D  O0DVBON NI DIDoB DDB 3 VUIS _%0 fBSD 0DBN BBB ND
LVULIS _%D %B5B WA BBIG ND
3 VUIS_%0 IBIID O0DOTFfk NF DIEB DDIB 3 VUIS_%D % BkB WDEG BBN ND
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v 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 624 pP- p_a4
3 VUIS_%f BN®B fDkB SNB NW
LVUIS _%0 %B5B NDE BBW ND
3 VUIS_%f IBIID ODOTXI NI DIEB DDDB  JU%/0 NBENs BI'SS OKNI N'B
3 VUIS_%0 IBNBW %TFDf SNW  N'B
3 VUIS_%N 96 BkI %0DI S BGD NON
LV UL S _%f %B5B WDE BBk ND
3VUIS_ %I IBIID 0DOTNB NB DB DIIB 5N16 fkDDW 0f TDk BN'B ND
3 VUIS_%S %BWk %0TFGN BBST NDN
LV UIS_%I %BSB WDGE BBW ND
3 VUIS_%B IBED ODDBW ND DB DDDB 3 VUIS_%G BN 0Bk BBB ND
LVUIS_ %B %B5I NDD BBN ND
3 VUIS_%G IBIID 0DDBfB ND DIDDB DB 5N 06 fBIkO 00TDW Bk NDB
3 VUIS_%D %NMWB MDD 1WB NOW
3VUIS_%B %BkS QTN BGD NG
LVULIS %G %B5I NDD BBN ND
3 VUIS_%W IBIID O0D0TING NG DIDDB DDB 3 VUIS_%k fBSD DD BBB ND
LVUIS_%W %BSB WA BBB ND
3 VUIS_%k IBED O0DBNS NG DB DDB 3 VUIS_%W % Bkk WVITHS BBW NW
3VUIS_ %5 BNk DIk SND NB
LV UIS %k % BB WA BBIG ND
3VUIS_%S5 IBE@D 0DTOB NG DIbB DDB 3 VUIS_%I fBMW 00DVG BBT ND
3 VUIS_ %k IBINBk % Dkf SNI NW
3VUIS_ %I 9%k TIk % TNBB 101G NDB
LVUIS %5 % BB wWDA BBW NTD
3 VUIS_%N IBE@D 0DOTDD NI DIEB DB 3 VUIS _%f BN 0BN BBIG ND
LVUIS %N %B5B €BDA BBW ND
3 VUIS_%0 IBIID 0DX'DkD NW DIEB DB 3 VUIS _%f fBSD 0DD BBD ND
LVUIS %0 % BB WDAG BBF ND
3VUIS_%f IBE@D O0DOBND NW DIDoB DDB 3 VUIS _%0 9% Bkf WDVB BBN NOIG
3VUIS_ %I BNG fTOB SND NT
LVULS _ %f % BB WDB BBI ND
3VUIS_%I IBD O0DOKBS NW DIDoB DDB 3 VUIS %S5 OKTNW kkK@B 1005 NF
3 VUIS_%f 9BNBB %TB) SNI ND
3VUIS_%B Bk BBW OkST ND
LVULIS %I % BB WDB BBB ND
3VUIS_%B IBD O0DONO NW DIDDB DDB 3 VUIS_%I NEND BBfG Okk'N NT
3 VUIS_%W BN N %TFDD 556 NT
3 VUIS_%N % Bkf % DkB BBN NOT
LVUIS_ %B % BB WDB BBI ND
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v 9V p 3agT  6ngT 3m 3 Mr 3m 3 Mr v 3m 3 Mr 624 pP- p_a4
3VUIS_%W IBED 0D F5k NW D DIEB DDB 3 VUIS_%B BNG D10 55T NN
3 VUIS_%k %BkS WTHD BBT Nk
LVUIS %W % BB W DAG BBF ND
3 VUIS_%k IBD 0O0DFTGW NW D DIDoB DDB 3 VUIS_%W fBSD 0DE BBD ND
LV UL S _%k %BSB WGV BBD N'D
3 VUIS_%N IBD ODFIk W D DB DDB 3 VUIS _%B fBSD 0DdD BBD ND
LVUIS %N % BB R DAG BBF ND
3 VUIS_%D IBID ODXTBN NN D DIDDB DDIB 5N B6 fBM)S 00TFkI BBf k NDN
3VUIS_%BW %fDIN  %DFf0 INK NDB
LVUIS_%D %B5B WDAG BBD ND
3 VUIS_%0 IBID O0DTNB 0DD D DB DDIB  JUB0 fBSD DB B™W ND
LVUIS B0 % BB WD B’k ND
3 VUIS_%f IBE@D ODTfI 0DD D DIEB DB JUB0 NBk5 BBW 0kGW  ND
3 VUIS_%N %TNS % BDN 0I0N NDB
LVULIS _ %Bf % BB NDD Bk ND
3VUIS_ %l IBD O0DTN 0DD D DIDDB DDIB  JUB0 fBSD DB BW ND
LVUIS_ %l %BSB WD B’k N'D
3VUIS_%BB IBED O0DTDB 0DD D DB DB JU%B/0 9%BKN« MKI 5 £VBD ND
3 VUIS_%BG OkTkk kKN 1IXB NT
LVUIS_ ‘BB % BB WDk BI'N ND
3 VUIS_%G IBED ODX'BfB 0DD D DIEB DDB 3 VUIS _‘%BB 0k TBN %BSN 1Pk NON
3VUIS_%BW ONKfN STBf IGG ND
LVULIS °BG % BB %Dk BI'N ND
3VUIS_BW IBID  ODFTEBN NN D DIDDB DDB 3 VUIS_%D ffDkD 0DDI 5 INKB NDN
3 VUIS_%G SONIWD INDEW IdN NDB
LVUIS_ %BW % BB WGV BBD ND
3VUIS _BS IBIID ODONW  0DD D DB DOOB 3 VUIS BN fBSD 0TGW BB ND
LVUIS B % BB TV BTG ND
3 VUIS_%N IBE@D O0D'BBG 0DD D DIEB DDB 3 VUIS _%Bf kBIG IFBI 01 Dk Nk
3VUIS_ %S %BkS WTNB BW NG
3VUIS_%D % BKS TN BW NT
LVUIS_ BN % BB WDAN B ND
3 VUIS_ %D IBE@D OD'NI 0DD D DIEB DDB 3 VUIS BN fBSD 0DGW BI'B ND
LVUIS %D %B5B VTV BTG ND
*POv 0I5TOD  NGDDD DD %IXDIG %1 THO L L SN06 %WDfDIG %I THO BB NGD
3P ~I 0I'BDD  ODDWG NB ) r r HVUIS3 P DIDID DIID DD DD
& SN 0U

* wndicates a Mbltage regulated bus ( Mltage controlled or swing ty4e 2 achine connected to it)

# wdicates a bus with a load 2 is2 atch 082 ore than DD 3 V6
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B 8V M9 agD  (ngDh 9 m 9 Aar 9 m 9 Aar B 9m 9 Aar 0-3 MPI M_a3
4.1N) SBDGG  ..IES B Ie G Ie C 9VU6S WA VBDG  NNDY%G BIBT . Q@
4. NU 7BDG NND% BIBT .@
4.19% SBDGG .. .ILS LI C G C ¢ JUVAN wADf%  WA4B B.IT .ar
4. _NU YD % NAM4B B.I¥ .ar
4.150 SBDGG ..TE5 X Ie G Ie C 9VU6S V5 VADN  WN/ADNN B.D .GB
4. NU YdDN NADNN B.D .aB
4.1B0 SBDGG .. .ILS I C G C Cc 9VU6S BG V/BDBS WAUT BITDo 4.
4. _NU YBOBS NAYT BT  4.%
4. N No4IKG  NGIG fe ] Ie G Ie ¢ POR NG S5D4B PAD, .10
HVU6S9 P_ WG \55D4B B/4Do .10
4. NU SBDGG .. .IL S I C G QoG wDf1 4.1B) VBDBS WAUT BITDo 4.
4.150 WAIDN WNADNN B.D .GB
4.19% VADf%  WA4B B.IT ar
4. 1N VBDG VNND %5 BIBT .@
9P _~5 NOAIBN ISI0F T NS5 D 441
&HVU6S9OP
HVU6S9 P_ No4I0GG NGOG aqor C G Qqoil. anrs 4. N NEDGD 55D4B B4 .10y
4. _NU WA V55IDBf BAD .10 NP
&9 P ~5
JUWAN SBDGG  NIBFG B C G C C 9VU6S W WDPSN BN SN . QD
9VU6S_ Vibe v. 3T1 VBIBAT MGd . NO
4.1 %I T NBIT B T . NO
JUBN SBDAG NI Nei C G C C 9VU6ES BN WAB4 NG B BB . ND
9VU6S B% v. Bf T BB NTIB . No
9VU6S BS VB 4 Wi 5 BBIOY . ND
9VU6S BB NBi35% TI¥45 YdBB . N%o
LVU6S &N dr.G N@BDGl N, WA NDNG C C 9VUES N PTee NG %NID . aB
LVU6S % Gr.G NG@Bb4. N, RAG NONG C C 9VU6S b %DCG NG %BNB .G
LVU6S & dr.G N&BD. % NAY MWCG NONG C Cc 9VU6S & 7DCG NONG 9888403 . Qo
LVU6S B dr.G NBBIG NAo WCG NONG C c 9VU6S VB WCG NONG 884103 Ne;
LVU6S Gl Ar.G N@BDsf N, WA NG C C 9VU6S Gl P Tee NG %%D . am
LVU6S \GT Ar.G NBDN NN RAG NONG C ¢ 9VU6S \GT %G NG 9%85%B .Gl
LVU6S WG dr.G NRBoB4 NAN MWCG NONG C C 9VU6S W& WCG NONG %6517 . Qo
LVU6S G+ dr.G NRBoiIT NADo WCG NONG C C 9VU6S Gt MGG NONG %651B N
LVU6S VG dr.G NOD4f N WA NONG C C 9VU6S G 7DAG NONG %6. Do e
LVU6S WG Ar.G NOISN - NaY% DCG NONG C C 9VU6S WG %DCG NG BBAT . GO
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Engineer:  Josh Venden Study Case: NGIP6 . 1LOW keAision:  NIM WEF
Iilena- e: Fm20H ConpigD  For- al
Bus Voltage Generation Load Load Flow XFMR
B 8V M9 agD  (0ngDh 9m 9 Aar 9 m 9 Aar B 9 m 9 Aar 0-3 MPI M_a3

LVU6S_Wo ar.G NBBQs NAN MWCG NONG C C 9VU6S_W A6 NONG B4 . Qo
LVU6S_WN\B ar.G NBD#o NN WCG NONG C Cc 9VU6S_WNB MGG NONG %86 D Ne;
LVU6S W dr.G NoB% NAN WA NDAG C C 9VU6S W P Tee NG %54B . (B
LVU6S NI Ar.G NBOMN  NaX RAG NONG C C 9VU6S Wr %DCG NG 9%85GN .G
LVU6S W dr.G NFBB4 NAN MWCG NONG C C 9VU6S_W 7DCG NONG SBID . Qo
LVU6S _ vA& ar.G N»DG N0 MCG NONG C C 9VU6S_v& WCG NONG %6TIY e
LVU6S vN dr.G NODWN N WA NONG C C 9VU6S_ v WAG NONG %BaAT e
LVU6S V86 ArG N®DIG  NAG WG NONG C C 9VU6S V8 WG NG %ESD . Gm
LVU6S_v6 dr.G N&D.N NAY MWGCG NONG C Cc 9VuU6S_v6 DEG NONG WBSIB . Qo
LVU6S_v8 dr. G NIOff N\D WCG NONG C Cc 9VuUe6S_vB WCG NONG %414 Ne;
LVU6S WA ar.G NOwss NAD WA NDDG C C 9VU6S WA WA NG %%dfB . OB
LVU6S VA Ar.G NBOA% N DCG NONG C C 9VU6S v led] NG %5YB .Gl
LVU6S_v4& adr.G NED44 NA MWCG NONG C C 9VU6S_vE IDCG NONG 9%5BD . Qo
LVU6S_ v4 ar G NOBG NB WEG NONG C Cc 9VUuU6S_va WCG NONG %5410 Ne;
LVU6S ArG NoD.% NG WA NDAG C C 9VU6S W WA NG %5 . Gm
LVU6S N Gr.G NBIBT N DCG NONG C C 9VU6S WN %DCG NG %43 . an
LVU6S _v% ar.G NBBf% N MCG NONG C C 9VU6S _v% IDEG NONG BBATY . Qo
LVU6S 155 Ar.G NBD5S B WA NONG C C 9VU6S 5 WAG  NDNG  UK%IT . AG
LVU6S 5B ArG NBBNG NS WA NDAG C C 9VU6S VB PTee NG %8B . B
LVU6S 5T 4r.G NBITG N DCG NONG C C 9VU6S T %DCG NG %BNB . OB
LV U6S 5f ar.G NB2% N MWCG NONG C C 9VU6S _wf DCG NONG YNID . Qo
LVU6S 5. dr.G NBDN/,6 NB MG NONG C C 9VU6S 5. WCG NONG %N B Ne;
LVU6S \BG Ar.G NBE%.  NAT WA DG C C 9VU6S \BG [Tee NG NN . GB
LVU6S BN Qr.G NGIBB4 N2 DAG NONG C C 9VU6S WN %DCG NG N IT .G
LVU6S _ W adr.G NGbf. Na MWCG NONG C C 9VU6S_WBh WCG NONG YN 103 . Qo
LVU6S BS dry.G NGIBEBT Na WEG NONG C C 9VU6S B MGG NONG 9N 11T N
LVU6S BB drG NI 1 Na WA NONG C C 9VU6S BB MGG NONG VI e
LVUG6S Bl 4r.G NGID4. ND D led] NONG C C 9VU6S I %DCG NG %BEB .Gl
LVU6S BT adr.G NGloN NAY MWCG NONG C C 9VU6S Bl 7DCG NONG N . Qo
LVU6S B4 dr. G NGIBf. N WEG NONG C C 9VU6S B4 WCG NONG 0BT N
LVU6S B drG NOI%G N WA NDNG C C 9VU6S B PTee NG QWIB . (B
LVU6S WG 4r.G NOIBfT  NAD RCG NONG C C 9VU6S VG %G NONG  OMNMBD . GO
9VU6S VN SBDGG  NRAOT4 .D C G GoB QB 9 VU6S I YAG NOIN BB ND

LVU6S vN VBB WNOITB .ND
9VU6S P SBDAG  NQ\DRB D C G fewe:] QOB 9 VUGS N WABT  WNDGH BBD . NB

9VU6S V& BDIT YAT. 4413 .NT

LVU6S 3o VABAB WOIB BBB ND
9VU6S Wb SBDGG  NGNDBT ) C G QB 9 VU6S P VBDBI B 4N . NB

9VU6S VB A SPAf No5SIB .ND



Pro%ct: Fm OHmRj ETAP Page: 5
Location: Paulding, OH NIor j ate: NGGIVAN
Contract: SF: mES_mOOQj P
Engineer:  Josh Venden Study Case: NGIP6 . 1LOW keAision:  NIM WEF
Iilena- e: Fm20H ConpigD  For- al
Bus Voltage Generation Load Load Flow XFMR
B 8V M9 agD  (0ngDh 9m 9 Aar 9 m 9 Aar B 9 m 9 Aar 0-3 MPI M_a3
LVU6S v& VBB WIS BBIB ND
9VU6S B SBDGG  NGNOQN o) G QB 9 VU6S B VIRNB BN NSD . NB
9VU6S WGl .B3.B BBfG N4 .ND
LVU6S vB VBB WOITS BBD ND
9VU6S WAl SBDGG  NONB45 .o G GoB QB 9VU6S VB v. 3f% VBIBNI N4D N3
9VU6S v NB1% 1135 %6103 . NB
LVU6S Gl VABAB WOIT% BBIY . ND
9 VU6S \GI' SBDGG  NONDIB B G GoB quB 9 VU6S WG YA Noil 4 BBIY Rz
LV U6S _vGI VABAB WOITY% BBIY CND
9VU6S W& SBDGG  NGNDY. D G QOB 9 VU6S GT VABCE  VNOW4 BBD  .NT
9VU6S WI WAB 1 WNDUB Bl NN
9VU6S W FIBS% SPEG NSBI3 .ND
LVU6S v& VBB WOIlY% BB CND
9VU6S v SBDGG  NGNIX f .D G qoB 9 VU6S val WA5% viDIf %5 . N%o
9VU6S VG NBENN TN Va4 . N3
LVU6S G+ VBB WO BB ND
9VU6S G SBDGG NG .D G GoB B 9 VU6S W& WNBIDf T VIDGH vd. N . N
9VU6S WG NDPd1 fITI SN . N%o
LVU6S VG VABAB WOITN BB2 . Y0
9VU6S WG SBDGG  NGGDIN .D G GoB QB 9 VU6S G WS V155 SNBB . No
9VU6S_ WA N BN 413. G 51. D% . N
LVU6S_ WG VABAS WOIN . %0
9VU6S W 5BDGG  NGNDBB. B G fee:] QB 9 VU6S WB Lz N B .U
LVU6S W VBB WOITS BBIY ND
9VU6S VB SBDGG  NONBTE . IB G GoB QB 9 VU6S W WABKf WO N BB .ND
9VU6S_ W BDI1f Y G 4. Do . ND
LVU6S WB VABAB WOITY% BBIY ND
9VU6S W SBDGG  NOD14 .D G GoB QB 9 VU6S WG VBN WwI554 NoB3 . N
9VU6S WNB VvBD51 VYT 4.0 . N%
9VU6S W NBi3% TI8%6 9. Do . N3
LVU6S W VAMB  WNOIN BBR2 %403
9VU6S WI SBDGG  NONB11 .IB G qoB quB 9 VU6S WG YA NOil . BBD 0
LV U6S _WI VBB WO BBT ND
9VU6S W SBDGG  NIDfB . B G B JUWAN NDd. fBGr SNIDo . N
9VU6S W WBID4G VIDB v aB . N
LVU6S W WABAS WOTG BBD 0
9VU6S VA& SBDGG  NGNOBT B G GoB QB 9 VU6S _vAN YA Noil 4 BBIY %03
LVU6S v VABAB WO BB 9403
9VUES v SBDAG  NA@I5 B G fele:] QB 9 VU6S VWG WABB  \ND&S BIDy . D
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Engineer:  Josh Venden Study Case: NGIP6 . 1LOW keAision:  NIM WEF
Iilena- e: Fm20H ConpigD  For- al
Bus Voltage Generation Load Load Flow XFMR
B 8V M9 agD  (0ngDh 9m 9 Aar 9 m 9 Aar B 9 m 9 Aar 0-3 MPI M_a3
9VU6S _vao BDI1B 9N G 4.D .ND
LVU6S_vwN VABAS WOIN . %0
9VU6S VAo SBDGG  NOAT. . B G qoB B JUWAN .34 BB/N MA@ . N3
9VU6S_ wN VBDBI VN Neny . N
9VU6S_ W WAB'S WNDBI BI3 .ap
LVU6S_v&o VABAS WOIN . %0
9VU6S V6 SBDGG  NOAD%G .D G qoB B 4.150 %D NA. B B 1D @
9VU6S_ vé VBB WNNBS BIGB Ga
LVU6S _v6 WABAS WOITN BBD %0
I9VU6S VB SBDGG N3Jo: G D G qouB 9VU6S _vi A Noil 1 BIo 9403
LVU6S vB WABAS WNOil . BIIN %40
9VU6S _wi SBDGG  NGdoBI D G qoB quB 4.IN) YBDT4 NNB34% BIY%D an
9VU6S WG W NN v. D86 S8 @
IVU6S VB WAB 4 Wi BI NB
LVU6S_ vA WABAS WNOil . BI %40
9VU6S v SBDGG  NONDYS .D G GoB QB 9 VU6S v VABY . Noil 4 BBIY F)
LVU6S_va VBB WOIlY% BB ND
9VU6S VA SBDGG  NONDOA I’ G qoB 9 VU6S v WABEf WO T NB
9VU6S V4 BDIT Y% B 4. B ND
LVU6S _vA& VBB WO BB ND
9VU6S _v4 SBDGG  NODB% . G GoB QB 9 VU6S V6 Y8I'TN N\DBB BB. I3 Noi
IVU6S _ vE VBDBT W4, 4.0 . NB
9VU6S 55 WD6 1 \D. 4 SN0 an
LVU6S v VBB WOITN BB 0
I9VU6S V4 SBDGG NGO B G GoB QB 9 VU6S _vao YA Noil £ BB %0
LVU6S_ Vo VABAB WOIN BB 9403
9 VU6S SN SBDGG  NONBQ% .Ir G qoB QB 9VU6S % YG NOIG BBB %40
LVU6S _wN VBB WOITB BBIB ND
9VU6S % SBDGG  NGNDOWN N G GoB QB 9 VU6S_wN WAB % WNDE % BIIN
9VU6S 55 BD1% YN 4.D N2o
LVU6S % VABAB WOITS BBD ND
9VU6S V55 SBDGG  NONBf4 . G GoB quB 9 VU6S _v4 NI B fIaN%o SNoI3 NN
9VU6S v% vBDBB VA f 4. Noy
9VU6S_vB v. BfN VBB 1 N. 0 Nox
LV U6S w5 VABAB WOIT% BBIY ND
9VU6S_vB SBDGG  NGNDTY% . G GoB QB 9 VU6S 55 .34, BB14 N4D N%
9VU6S T VvBD54 VON 4. Do . N%
9VU6S V5. WABN VNDH% BIIN Nev
LVU6S B VBB WOITS BBD ND
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Location: Paulding, OH NIor j ate: NGGIVAN
Contract: SF: mES_mOOQj P
Engineer:  Josh Venden Study Case: NGIP6 . 1LOW keAision:  NIM WEF
Iilena- e: Fm20H ConpigD  For- al
Bus Voltage Generation Load Load Flow XFMR
B 8V M9 agD  (0ngDh 9m 9 Aar 9 m 9 Aar B 9 m 9 Aar 0-3 MPI M_a3
9VU6S _wT SBDGG  NG\DN . C G GoB B 9 VU6S _wB BDI1f DB .Na
9 VU6S V5f WAB 4 WNO#4 .NTY
LVU6S T VBB WOIB BB .ND
9VU6S 5f SBDGG  NG\DA4. ) C G feves] QU®B 9 VUGS BT YUG NOTG BB% . ND
LV U6S sf VBB WOITB BB ND
9VU6S 5. SBDGG  NGNAT. ) C G QB 9 VU6S B YUBAG NGIG BBS . %0
LVU6S 5. VABAB WOITB .ND
9 VU6S BG SBDGG  NAND4% NAD C G GoB B 4.1B0 Y8ONI NNGIN BBB3 .Ga
9 VU6S Bl VADST  WAX%N Ba3r .ap
LVU6S _BG VABAB WNOITB .ND
9VU6S BN SBDAG NGBS Nei C G fele:] QOB JUBN YUBAG NOITS BB . N\D
LVU6S BN VBB WNOITT BSD ND
9VU6S B% SBDGG  NODTS NI% C G GoB GuB  JUBN L Bff BB. T NTIB . NOy
9VU6S B vD. f VBIBSS N%8D .
LVU6S W% VABAB WNOITT BSD .ND
9VU6S VBS SBDGG NBESN  Na% C G qusB QU®B  JUBN YMUG NOTS BB .ND
LVU6S B VBB WNOITT BSD ND
9 VU6S BB SBDGG  NRAT% — NI% C G Qo®B  JUBN WBD. T VID4T wWB . D
9 VU6S Bl NDET fBaB 5G DB . N
LVU6S BB VABAB WOITT BBIN ND
9 VU6S Bl SBDGG  NIABIG NN C G GoB QB 9VU6S BB W DB VDBI SNGN .Ga
9 VU6S BT N D% . IoiGT 51BD . NO
LVU6S Bl VABAB WNOIT1 BBV . ND
9 VU6S BT SBDGG NOADUB NI C G qoB QU®B 9 VU6S WG WA NING 5.0 .@a
9VU6S Bl W 144 v. DB S11D .ap
LVU6S BT VABAB WNOIT1 . ND
9VU6S B4 SBDAG  NGBDf4 Nei C G fele:] QB 9 VU6S B YUBAG NOTB BT .N\D
LVU6S B4 VBB WNOiT4 B ND
9VU6S B SBDGG NG NI% C G GoB QB 9 VU6S W% RS 1 SPd4 NoN3 .ND
9VU6S B4 WAB 4 WNDIGS BSD . NB
9VU6S vIG WABf 4 WNDIGN B3 . NB
LVU6S B VBB WNOiT4 B ND
9VU6S _vIG SBDGG  N&BDf1 NI% C G GoB QB 9VU6S B G NoiTB BSIY CND
LVU6S _vIG VABAB WNOiT4 B .ND
*POR No4IGG NGOG as WNIDN W5DEN C c 4N WRADGN  WB5DEN BADo . 1108
9P ~5 NBGG  NIBYB D C G C ¢ HVU6S9 P el feued] as  au
&4 _NU

* Padicates a Aoltage regulated bus ( Aoltage controlled or swing ty3e - achine connected to it)

# Radicates a bus with a load - is- atch op- ore than GN9 VO



ProZect: Fm OHm7F0 ETAP Page: N
Location:  Paulding, OH NWDDC 0 ate: NDRDVR/ DNV
Contract: SF: mES_mOO0P
Engineer:  Josh Venden Study Case: NG 16LE. 0 fekision:  NDDA MEF
jilenal e: Fm-OH Conpigt Forl al
LOAD FLOW REPORT
Bus Voltage Generation Load Load Flow XFMR
0 8V A9agT  ngT 9 m 9 kar 9 m 9 kar hy 9m 9 kar .13 APj A_a3
41 N SBFID  11TW 4% r D r [ 9VUGS R6 RBEWY ~ BB4N BV@ RA4B
41_NU vBHWV RBB4N BV@s R4B
41 v. SBBDD  11TW 4F r D T r JUR/N RYI55 BIDI BIT  R4B
41_NU vydhS RBIDI BolT R4B
415 5. SBEID  11TW 4B r D r [ 9VUGS RS RWI46 BPAW B4 RA4D
41_NU vWI46 RBPAW Bo4To R4D
41j B SBBDD  11TW 4F r D C L 9 VUGS _RD RBB5% SOV BWNE  RA4T
41_NU vBB5% RT™D B\NR R4T
41 N N4TID  11TIW DD r ) r r PO7 NVB4  R5BN BSNN  R6D
HVUGS9 P_ RODVB/4 55BNo BONN  R6D
41 NU SBBDD  11TW 4F r D C r 41jB RBB5% SOV BWE  RA4T
41j 5. RWI46 BPAW BodTo R4D
41j v. RIS BIDI BolT R4B
41j N RBbWV BB4N BV@o R4B
9P _~5 NDVIvD ~ RVIWM NBIN  R4W™
&HVUGS9 P
HVUGS9 P_ N4TID  11TIW DD T D D65 DNB% 41_N NDVB/4 R5BNo BONN  R6D
41_NU RODvB5Sv 55BWo BONN  R6N RTW6
&9 P ~5
JUR/N SBBID  NDDFv6 4% r D r [ 9 VUGS R¥% RVEWD SPW vI5F  R4PB
9 VUGS _Rwv RBA NB4% Nw/dl R4V
41j v. vYNG 1 T84 BWKV R4V
JURN SBFID NINBW NOR r D r L 9 VUGS BN RBAD DBD6 B\E  R4D
9 VUGS _RBv R'B4% NIDD NWAF  R4F
9 VUGS _RBS RBAD DbDo BNR R4D
9 VUGS _RB NBEBW RTND vBI'R R4N
LV UGS RN DWD NDIW  NB VBDD FOBDD C L 9 VUGS RN vEDD  REOBD  vDI4F R4
LV UGS Rv DWD NDB6W  NB vBID FOBID r [ 9VUGS Rv vBID BID  VNDb  R4T6
LV UGS _R» DWD NDWW NB vbID FOBDD r r 9 VUGS _R» vbID FOBDD vNDBW R4Po
LV UGS _RB DWD NDbW NF vbID ROBDD C r 9 VUGS _RB vbID vVNDWW  RI4T6
LV UGS RX% DWD NDBIN  NF VBDD FOBDD C L 9 VUGS _R¥% vEDD  BOBD VNP R4
LV UGS FOW DWD NODBNI NN vBID FOBID r [ 9 VUGS W vBID BID  VNDI'W  R4T6
LV UGS _RD% DWD NDB6v ND vbID FOBDD r r 9 VUGS _R% vbIDD FOBDD VNNND  R4%P6
LV UGS Rt DWD NDW/W NN vbID ROBDD C r 9 VUGS _ It vbID VNWTW  Ri4T6
LV UGS Rl DWD NDNY% WD VBDD FOBDD C r 9VUGS Rl vEDD  POBD  VNWF R4
LV UGS RD DWD NDDvv NI vBID FOBID r [ 9 VUGS RD vBID BID  VNWD  R4T6
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Engineer: Josh Venden Study Case: NG 16LE. 0 f ekision: NDDA MEF
jilenal e: Fm-OH Conpigt Forl al
Bus Voltage Generation Load Load Flow XFMR
0 8V A9aglT  ngT 9m 9 kar 9 m 9 kar hy 9 m 9 kar .13 APj A_a3
LV UGS _R® DWD NDWx% NN vbDD ROBD rC L 9 VUGS _R¥ vbID FOBDD vN»bPo R4Po
LV UGS _RB DWD NDbS55 NN vbhID ROBID C r 9 VUGS _RB vbID VNV R4To
LV UGS R% DWD NDNA& D VBDD FOBD T L 9 VUGS R% VvEDD  POBD  vN\BB R4
LV UGS RW DWD NDBI1 NN vBID DBID r [ 9 VUGS RW vBID  OBID VNVl R4T6
LV UGS _R¥% DWD 11156 NNB vbDD ROBID rC L 9 VUGS RV vbID FOBDD vNNI'B R4Po
LV UGS _RD DWD NXDBlv NNI vbhID ROBID C r 9VUGS_RD vbID VN\DF R4To
LV UGS RN DWD NDFvv NNB VBDD FOBD T L 9 VUGS RN VEDD  POBD VNGB R4
LV UGS Rv DWD NDDi6 N\ vBID DBID r [ 9 VUGS Rv vBID  OBID  VN\WW  RA4T6
LV UGS _R5 DWD 11TV NNI vbDD ROBD rC r 9 VUGS _RS5 vbDD FOBDD vNNI'F R47Po
LV UGS _RB DWD 11BN NNW vbID ROBID C r 9 VUGS _RB vbID vVWBD  R4To
LV UGS Ri6 DWD  11PA% NN VBDD FOBD C L 9 VUGS _R6 VEDD  EOBD  VNBE6 R4
LV UGS RW DWD NDFI% NN vBID DBID r [ 9VUGS RW vBID  OBID VNP R4T6
LV UGS _R% DWD NDWMN\v NN vbDD ROBD rC r 9 VUGS _R% vbID FOBDD vN\BD  R4%P6
LV UGS R4 DWD NDDB4 NN vbID ROBID C r 9 VUGS _R4 vbID VNV/B  R4To
LV UGS Rl DWD NDF4W NN VBDD FOBD C L 9VUGS RI VEDD BBD  VNWB R4
LV UGS RN DWD NDM6B  NB vBID DBID r [ 9VUGS BN vBID  OBID  VNBI R4T6
LV UGS _Rv DWD NDBIB NB vbDD ROBID C L 9 VUGS _Rv vbID FOBDD vNDI'T R4Po
LV UGS _K5 DWD NDWV4 NB vbID ROBID C r 9 VUGS _RS vbID VNWTW  R4T6
LV UGS BB DWD NDBvv N VBDD FOBD C L 9 VUGS _RB VvEDD PBD VNI R4
LV UGS RW DWD NDP51 NB vBID DBID r [ 9 VUGS RW vBID  OBID VNV R4T6
LV UGS _RK% DWD NXDBRDN NB vbDD ROBD r r 9 VUGS _R% vbID FOBDD vVNNW  R4P6
LV UGS Bl DWD NDW6 NB vbID ROBID C r 9 VUGS _BIl vbID vND'R R4To
LV UGS FBD DWD NDBW W VBDD FOBD C L 9 VUGS _RD VDD  POBD  VNDVW R4
LV UGS RN DWD NNI¥I NN vBID TDBID r [ 9 VUGS BN vBID  OBID  VDIW4 RA4T6
LV UGS _Bv DWD NDIYW NN vbDD ROBID C L 9 VUGS _Bv vbID FOBDD vDI4D  R4P6
LV UGS RS DWD NNID% NN vbID ROBID C r 9 VUGS _ RS vbID vDIW4  RI4T6
LV UGS _RBB DWD NDPAB ND VBDD FOBD C L 9 VUGS RB VvEDD  EOBID  VNNB R4
LV UGS 36 DWD NDMv NI vBID DBID r [ 9VUGS R% vBID BID  VNBN R4T6
LV UGS _RBW DWD NDb64 NB vbDD ROBID C r 9 VUGS _BW vbID FOBDD vNMWPe  R4Po
LV UGS R34 DWD NNB% NB vbID ROBID C r 9 VUGS _ R4 vbID vDi%®%  R4T6
LV UGS Rl DWD NNBIN NV vBID ROBDD T T 9 VUGS Bl vbID FOBID vDH'B R4
LV UGS KD DWD NNBD  NF vBID DBID r [ 9 VUGS RD vBID  OBID VDB  RA4T6
9 VUGS _RN SBbDD  NDNB6D 1'B T D DIDDB DDB 9 VUGS _Rv vBAN ROb5B BNII RY#
LV UGS RN RBAW Db5SN B'D RY%A
9 VUGS Ry SBBDD NONWBS 1B r D DIDB DDB 9 VUGS RN RBA DB4% BNBE  R4N
9 VUGS _R» BIwW RNDvv 45T RYd
LV UGS _R»v R'B46 DbSN Bv'D RY#
9 VUGS _R» SBbDD  NDNDW/6 1B T D DB DB 9 VUGS _Rxv RI6D Dn4s 45W R4N
9 VUGS _R»B YaB5v RNBNI N6W  R4D
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Contract: SF: mES_mOO0P
Engineer:  Josh Venden Study Case: NG 16LE. 0 fekision:  NDDA MEF
jilenal e: Fm-OH Conpigt Forl al
Bus Voltage Generation Load Load Flow XFMR
0 8V A9aglT  ngT 9m 9 kar 9 m 9 kar hy 9 m 9 kar .13 APj A_a3
LV UGS _R» R'B46 DbSN BN  RY#
9 VUGS _RB SBbDD  NDI65 1B T D DB DB 9 VUGS _R» RBvv NB/%6 N6B  R4N
9 VUGS _R» 11D RTNN Wb R4D
LV UGS _RB R'B46 DbSv BN  RY#
9 VUGS _R» SBHDD  NDDP4S 1V T D DIDbB DDB 9 VUGS _RB R'B4B NI'Vé NW&B R4N
9 VUGS _RH# NBEWV R'BIN vDI'b R4D
LV UGS _R» RB46 Db5v BvV RY#
9 VUGS FOW SBFOD NDDBNN IN r ) DDDB DDOB 9 VUGS RV VBAN  FDBSW BN RY%%
LV UGS _Rw R'B46 Db5v BvF  RY#
9 VUGS _R% SBbDD NDPB6 1D T D DB DB 9 VUGS _ROwW R'BA DbDo B'D R4D
9 VUGS _RW RB#% DB/N BNI R4W
9 VUGS _Rb YaBs4 RNBNS NWN  R4D
LV UGS _R% R'B46 Db5v BvF  RY#
9 VUGS _RH# SBID  NDWD I'N T D DB DB 9 VUGS _RX% RVEB4 vBN/ vDI'V R4N
9 VUGS _RI NBRv1 R165 VONB  R4N
LV UGS _R# R'B46 DbSv BvB RY#
9 VUGS _ROI SBHDD  NDDBDN 1'D T D DIDbB DDB 9 VUGS ¢ RBP4 1 vR64 VOND  R4F
9 VUGS _RD N/&4D RFB16 vIST R4N
LV UGS Rl RB46 DB55 BvB RY#
9 VUGS RD SBFID NDDBM 41 r D DDDB DODB 9 VUGS DI RVEW 5BVB vivl  R4F
9 VUGS _R6 NIPBv RBW 556 R4N
LV UGS _RD R'B46 Db55 BB RY%&
9 VUGS R® SBBDD  NDDT W I'N r D DIDB DDB 9 VUGS RB VBN RDB56 BN RYB
LV UGS _R® R'B46 DbSv BN  RY#
9 VUGS _RB SBHDD  NXDIvB I'N T D DIDbB DB 9 VUGS _R¥$ RBA Db BNI R4D
9 VUGS _Rb BI'W RNIb 1 4BD RY%I
LV UGS _RB RB46 Db5v B'N  RY#
9 VUGS R& SBFDD  NDDBWV 1D r D DDDB DIDB 9 VUGS RABVS NBB6 N6B R4
9 VUGS _RB RBIBN Di'w 451 R4V
9 VUGS _RV¥% NBRB6 RTBB VONR R4N
LV UGS _Rb RB46 DB55 BvB RY#
9 VUGS RW SBFOD NODBIN IN r ) DDDB DIDB 9 VUGS % VBN  FDBSW BN RY%%
LV UGS _RW R'B46 Db5v BvF  RY#
9 VUGS _RV¥% SBbDD NIDB5SN 4B T D DB DB JUR/N N/&4B RBBI vISW  R4¥
9 VUGS _Rb RBRIDS VAN VONB R4W
LV UGS _R¥% R'B46 Db55 BB RY#
9 VUGS _RD SBDD  NDDP46 41 T D DIDbB DDB 9 VUGS _RN vBAN RObswW B'N  RY%%
LV UGS _RD R'B46 Db5v BvV RY#

9 VUGS RN SBbDD  NDDWGH 4B T D DB DDIB 9 VUGS _RD RB#% DBW BNI R4B
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0 8V A9aglT  ngT 9m 9 kar 9 m 9 kar hy 9 m 9 kar .13 APj A_a3
9 VUGS _Rwv Bllo4 Rol1% 4BN R4D
LV UGS RN R'B46 Db55 BvB RY#
9 VUGS Rwv SBBFID  NDDB4D 4R r D DITB DIDB  JUR/N 1TD4 RV 6B NWF  R4N
9 VUGS _RN RBI6N DIW 4BD R4N
9 VUGS _Ri RBAV DBB4 BNII R4B
LV UGS _Rwv R'B46 Db55 BvB RY#
9 VUGS R SBBDD  NDDB61 41 r D DIDB DDIB 41 5. V/NBB  RTNBD BWE:, R4B
9 VUGS _R4 R/BIW§ BWYS BWB  R4F
LV UGS _R5 R'B46 Db55 BB RY#
9 VUGS _RB SBbID NIDNo4 4P T D DB DB 9 VUGS _R6 VBAN ROb54 BB R%%
LV UGS _RB RB46 Db5B BB RY#
9 VUGS R6 SBFID NDDNDS 4% r D DDDB DIIB  41j N VBW6  [BB56 BWB R4PB
9 VUGS _RD RNI'WB 5B 5557 R4B
9 VUGS _RB R'BAD DBI6 BvB R4N
LV UGS _R6 RB46 Db5B BvB RY#
9 VUGS RW SBFID NDDWD IN r D DDDB DDDB 9 VUGS R% VBN  FDBSW BV R
LV UGS _RW R'B46 Db5v BvF  RY#
9 VUGS _R% SBhDD  NDDMDb I'N T D DB DB 9 VUGS _RW R'BA DBI1 B'N R4D
9 VUGS _R4 BIW R\Ib6 4BB RYa
LV UGS _R% R'B46 Db55 BvB RY#
9 VUGS _R4 SBHDD  NDDBBS I'N T D DIDDB DDB 9 VUGS RS vBW 6 B BVWR R4W
9 VUGS _R% RBI6N NEDN 4BV R4D
9 VUGS _RBS RVEW STV6 vivB R4B
LV UGS _R#4 R'B46 Db55 BvB RY#
9 VUGS _Ril SBHDD  NDDWA 41 T D DIDDB DDB 9 VUGS _Rv VBN RObswW BV RY%%
LV UGS _R1 R'B46 Db5v BvV RY#
9 VUGS RN SBBID  NONDB6 I'B r D DB DDB 9 VUGS _Rv VBN RDB56 BD RYB
LV UGS _RN RB46 DB5SN BN  RY#
9 VUGS _Rv SBHDD  NDDPA % 1B T D DIDDB DDB 9 VUGS _RN R'B% DBv6 BNPo  R4AW
9 VUGS _R5 BlI6W FOITW 451 R4V
LV UGS _Rv RB46 Db5v BvV RY#
9 VUGS K5 SBFID  NDDWAN 15 r ) DDDB DIIB 9 VUGS R4 NENB  BB64 vISF  R4T
9 VUGS _Rv RBIBI DisB 45T% RA4P
9 VUGS _BB R'B4B NB4% NWE R4V
LV UGS _RS RB46 Db5v BvB RY&
9 VUGS BB SBFID NDDENG 15 r ) DDDB DB 9 VUGS K5 1811 RNIv6 NWB R4
9 VUGS _RW R8I BB DY 45W  R4N
9 VUGS _®l1 RB/B DBNo BNW  R4W

LV UGS BB RB46 Db5v BvF  RY#A
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0 8V A9aglT  ngT 9m 9 kar 9 m 9 kar hy 9 m 9 kar .13 APj A_a3
9 VUGS _RBW SBPDD  NNNvI I'B T D DIDbB DDB 9 VUGS _RB BI'wW RNIDBv 45T RYa
9 VUGS _B% R'BAD DbDo BNI R4D
LV UGS _RBW RB46 DB5N B'N  RY#
9 VUGS B% SBFID NDNNIN I'B r ) DDDB DB 9 VUGS BW VBN [DB56 BD RYB
LV UGS _R% R'B46 DbSN Bv'D RY#
9 VUGS _B®l1 SBBDD  NIND46 1'B T D DB DB 9 VUGS _RB VBAN ROb56 B'D RY&
LV UGS Bl RB46 DB5N B'N  RY#
9 VUGS FBD SBFID NDDBWD 1% r ) DDDB DIIB 41j B VvBM6v  IBWS BWF  R4PB
9 VUGS _BW RvINAN BD#4 5%BN  R4B
LV UGS _R8D R'B46 Db5v BvV RY#
9 VUGS RN SBBDD NNBv%  NDW r D DB DDIB  JURSN VBN FDBSB BNI  RY#B
LV UGS _RN RBAW Db5SD BNI RY#
9 VUGS _RBv SBHDD  NNBEWB NOW T D DIDoB DB JURBN 1'B4% RNITDN NWAE R4V
9 VUGS Rl R/ABDW NEWV NvBB R4TB
LV UGS _Bv RBAW DB5N B'D RY#
9 VUGS IS SBFID NNBVW  NDF r D DDDB DOOB  JURIN VBN  [DBSB BN RYB
LV UGS R RBAW Db5D BNII RY#
9 VUGS _RB SBBDD NDNIMB NOD T D DB DB JURBN RBENB vBD/ vBI'B  R4B
9 VUGS _B% NF16 RTBBv vINB R4W
LV UGS _R3B R'B46 DB5SN B'D RY#
9 VUGS _RB6 SBBDD  NNIV6 1T T D DIbB DDB 9 VUGS _R8B RYFD SVBo vIND R4F
9 VUGS _BW NIP6N RP4D 555D R4V
LV UGS _B% RB46 DB5N B'N  RY#
9 VUGS FBW SBFID NODIGD 1B r D DDDB DDDB 9 VUGS D w1 BNy 5%8B  R4F
9 VUGS _®B6 RPN STHW 55vB  R4B
LV UGS _BW R'B46 Db5v BN RY%#&
9 VUGS B4 SBBID NINB64 NDB r D DB DDB 9 VUGS Bl VBN RDBS5S BN,  RYB
LV UGS _B’#4 RBAW Dbv1 BNR RY#
9 VUGS _BBI SBBDD  NONPA8o NDB T D DIDbB DDB 9 VUGS _RBv YdBBD RNbv% NvBI R4D
9 VUGS R4 R'BA DBIW BNW  R4N
9 VUGS _RD RBA DBI% BNW R4D
LV UGS _Rl RBAW Db5SD BNR RY#
9 VUGS _RD SBBDD  NNB6W NDB T D DIDDB DDB 9 VUGS _R8l vBAN ROb55 BNPo  RY#
LV UGS _RD RBAW Dbvl BNR RY#
*PO7 Ns4TDD  NDDIDDD DD RD/BY% 55B5N C r 41N RDVBY6 55BSN BONN  R6D
9P ~5 NSEID  11TW4 IN r ) r r HVUGS9 P DD DIID DD DD
& 41_NU

* “Tndicates a koltage regulated bus ( koltage controlled or swing ty3e I achine connected to it)

# “ndicates a bus with a load I isI atch opI ore than DN9 V.
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Bus Voltage Generation Load Load Flow XFMR
7 8V A9 agT  gngT 9 m 9 kar 9 m 9 kar 7 9m 9 kar 613 APj A_a3
4N 06 SBIID  NNB/W 4B r D r [ 9VUIS RG RBGW BEW BNN  RWTG
4N 0U vBIGW RBEW BINN RVWG
AN V6 SBIID  NNBYW 4B r D T r JUR/O RYIVN BR4B BWF RWB
4N 0U vYdvN RBR4B BWB RWB
4N 56 SBIID  NNBYW 4B r D r L 9VUIS RS RWNAD BPGW BWD RV
4N 0U vWND RBPGW BWD RAG
AN B SBIID  NNBvW 4B r D r rL 9VUIS MWD RBF50 ST BBD RWN
4N 0U vBBE50 RN BOBD RWN
4N 06 054TID  NBRNW DD r ) r r PO7 ODVBW  B5STNB BBN RGD
HVUIS9P_ RDVBW 55TNB BBN RGD
4N 0U SBIID  NNBvW 4B r D r r 4N B RBF50 ST BBD RWN
4N 56 RVNAD BPEGW BWD RMIG
4N v6 RYIvVN BR4B BWB RWB
4N 06 RBGW BEW BINN RVWG
9P _~5 ODvINDS RYIONN 0%/ D RM™W
&HVUIS9P
HVUIS9P_ 054D  NBN\W DD T D DDB4 DD55 4N 06 0DVBW R513NB BBN RGD
4N 0U RD'IOD 55BW B/BN RGD RAID
&9 P ~5
JUR/O SBIID  NNWB 4B r D r [ 9VUIS R% RYEGH SFRO VNBE  RWPB
9 VUIS_Rv RNBY% 0B%V OWHR RU¥V
4N v6 vYD5W RGD0% BWW RWB
JURBO SBIID ODDBYN  ODB r D r r 9VUIS M REAN D0 BD RWD
9 VUIS_Bv RNB4W 0B44 OWd  R¥MF
9VUIS_ RS R'BAD DI B'D RWD
9VUIS_RB 0BBBG REBN) v D R¥F
LVUIS RD DMD ODDBSG  OvIG vIID OBNG r [ 9VUIS R® vIID NG  vODIW RWE
LVUIS Rv DMD ODDBWN  OvB vIID FUBNG r L 9VUIS R vIID NG Vv0ODN RWE
LVUIS_R» DMWUD  0DDDB4 ovB vI@D ROBNG r r 9VUIS_R» viaD FOBNG v0OBPo RWBR
LVUIS_RB DMWD  0DDIb5 ovB vidD ROBNG C r 9VUIS_RB vidD FOBNG v00%dD RVWHR
LVUIS RXG DMWD NNBW ovB vIID ROBNG L r 9VUIS_RG vi@D FOBNG vOvDPo RVMHR
LVUIS W DMD NNBAN  OvF vIID FUBNG r L 9VUIS W vIID NG vOvDF  RWE
LVUIS_R% DMWD  NNBvv (U2 % vI@D ROBNG r L 9VUIS_R% viaD FOBNG vOvOW  RWBR
LVUIS_ R DWD  NNEBW OV vidD ROBNG C r 9VUIS_ It vidD ROBNG vOvVST RVWHR
LVUIS RN DWD  NNIPAG ovD vIID ROBNG rC r 9VUIS_RN vidD FOBNG vOvWR RVWER
LVUIS RD DMD NNBND  OvD vIID FUBNG r [ 9VUIS RD vIID NG VvOv4Ts RWE
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7 8V A9 agT  6ngT 9m 9 kar 9 m 9 kar 7 9 m 9 kar 613 APj A_a3
LVUIS_R5 DMWD  0DDDVW (U2 % viaD ROBNG rC r 9VUIS_RS viaD FOBNG vOOWV RVWH
LVUIS_RB DMWUD  0DDIIB (0% viaD ROBNG C r 9VUIS_RB vidD ROBNG v00%P%6  RWR
LVUIS RG DMWD  NNMBD 0vD vIID ROBNG C T 9VUIS_RG vIiID FOBNG vOvGB RWBR
LVUIS RW DD NND  OvF vIID OBNG r [ 9VUIS RW vIID NG Vv004B RWER
LVUIS_R% DMD  NNBDv ovD viaD ROBNG rC r 9VUIS_R% viaD FOBNG vO5DIG  RWBR
LVUIS_RD DMWD  NNBW ovD viaD ROBNG C r 9VUIS_RD vidD ROBNG vOvDP6  RWR
LVUIS RO DMD NNWD ovD vIiID ROBNG C L 9VUIS RO vIiID FOBNG vOvBB RWBR
LVUIS_Rv DMD NNO® 00N vIaD ROBNG C L 9VUIS_Rv vIaD FOBNG vOvYd RVWH
LVUIS_RS5 DMD  NNBSO 0vD vidD ROBNG rC r 9VUIS_RS viaD FOBNG vOVNN  RWBR
LVUIS_RB DMWD  NNFDW 00P% viaD ROBNG C r 9VUIS_RB vidD ROBNG vO5BP6  RWR
LVUIS RG DWD  NND% 00T% vIID OBNG r L 9VUIS RG VvIDID  RUBNG  vOSGIi  RWB
LVUIS_RW DMWD  NNPAWW vl vIaD ROBNG C L 9VUIS_RW viaD FOBNG vovwR RVWH
LVUIS_R% DMWD  NNWO [0 % viaD ROBNG rC r 9VUIS_R% viaD FOBNG vOvBW  RWBR
LVUIS_ R4 DMWD NNOOW OV viaD ROBNG C L 9VUIS_RA4 vidD ROBNG vOov4D RVWHR
LVUIS RN DWD  NNPAG ovD vIID ROBNG r r 9VUIS_RN viaD ROBNG vOovSD RWB
LVUIS R0 DMD O0DDDVG  OvIG vIID OBNG r L 9VUIS RO vIID  [BNG  v00GD RWER
LVUIS_Rv DMD  NNBYB ovB viaD ROBNG C L 9VUIS_Rv viaD ROBNG vOovDIG ~ RVWBR
LVUIS_RS5 DWD  NNPB4 ovB viaD ROBNG C r 9VUIS_RS vidD ROBNG vOvVST RVWHR
LVUIS KRB DMWD  NNENS oviG vIiID ROBNG C T 9VUIS BB vIID FOBNG vOvDD RVWEB
LVUIS RW DMD  0DDR00 (% ¢l vIID OBNG r [ 9VUIS RW vIID NG v005F RWER
LVUIS_R% DMOD  0DDMYB oviG viaD ROBNG r r 9VUIS_RB% viaD ROBNG vOoOvD  RVWB
LVUIS_RBN DMWD  0DDDWo oviG vidD ROBNG C r 9VUIS_RBN vidD ROBNG vOOBB RYHR
LVUIS_RD DMD  NNIBN Ovh vIiID ROBNG C L 9VUIS _RD vIID FOBNG vOOND RVWEB
LVUIS R0 DMD  0DDKDS 055 vIID OBNG r L 9VUIS R0 vIID NG vOD/D RWEB
LVUIS_Bv DMOD  0DDB@D 05B viaD ROBNG C L 9VUIS_Bv viaD FOBNG vOD{B RVWH
LVUIS_ RS DMWD  0DDIDv 05B viaD ROBNG C r 9VUIS_ B vidD ROBNG voDVdD  RWR
LVUIS_ RB DWD  0DDFWo 05D vIID ROBNG L r 9VUIS_®BB vi@D FOBNG vOOvVF RVWEB
LVUIS FBG DMD 0DDD@B 05D vIID OBNG r [ 9VUIS WG vIID NG Vv00BIG RWE
LVUIS_RBW DMD  0DDDVN OvIN viaD ROBNG C r 9VUIS_BW viaD ROBNG vOOud RWR
LVUIS R4 DMD  0DDNBN 05B viaD ROBNG C r 9VUIS_ B4 vidD ROBNG vDN/IN  RWR
LVUIS RN DWD  0DDBW 05B VIID ROBNG r CL 9VUIS BN VvIID  FOBNG VDNNW ~ RWB
LVUIS RD DWD ODDNB%  05B vIID OBNG r [ 9VUIS RD vIID NG VDN RWE
9 VUIS_R® SBIE@D  0DDB0% NG T D DIbB DDB 9 VUIS _Rv vIB40 R0 BvD RV#
LVUIS _RY RBAG DIGv% BvV RV#A
9VUIS Ry SBIID  ODDPA0 NB r D DIDB DDB 9 VUIS R RB% DB4B B'D  RWD
9 VUIS_R» BRNWD RTOG 4BD RWD
LVUIS_Rv RBAG DIGv% BvF  RVEA
9VUIS_R» SBED  0DDIBv NB T D DB DDB 9 VUIS_ Ry BND DN/&%o 4BD RWD
9VUIS_HB YaB50 RTD4 OVWF  RWD
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LVUIS _R» RBAG DIGv4 BvB RV#
9VUIS_RB SBIID 0DDB04 NB DB DB 9 VUIS _R» RBvv 0BV 0vWD RYMD
9 VUIS_RG NN RTN% OWB R®D
LVUIS_RB RBAG DIGv4 BvB RV#
9 VUIS_RG SBD  0DDVB% NB DIDbB DDB 9 VUIS_RB RNB4B OND OWT RWD
9VUIS_R# OvBEWG RBAG vODIG  RWD
LVUIS_ RG RBAG DIvN BB RV#
9VUIS_RW SBIID  0DDW%5 NF DIDDB DDB 9 VUIS _R% vIB40 ROy BvB RV#
LVUIS_RwW RBAG DIGv4 BB  RV#
9VUIS_R% SBIID 0DDVD4 ND DB DB 9 VUIS _RW RBN DIy BvV RMD
9 VUIS_RW RB#% DBW BvD RWB
9 VUIS_RG YaBs4 R OvWo  RWD
LVUIS _R% RBAG DIGvN BB RV#
9VUIS_RH# SBIE@D  0DDDSv NF DB DB 9 VUIS _RXG RvEB% vBDv vODF RYTW
9 VUIS_RN O0BRv4 RTB vG/W  RMD
LVUIS_ R# RBAG DIGvN BVIG  RV#A
9 VUIS_RN SBED  NNNW ND DIoB DDB 9 VUIS ¢ RBPANo vBBD vG'F RV
9 VUIS_RD 0% % RB% vNBP4  RWD
LVUIS_ RN RBAG DIvN B'IG  RV#
9 VUIS_RD SBID  NNB% ND DIDOB DDB 9 VUIS_RN RYFGN SBDB VNBB  RMF
9 VUIS_RG ONPBD RB5% 55WN  R¥W
LVUIS_RD RBAG DIGvN B'W RVA
9VUIS_RS SBIID 0DDBW NV DIEB DB 9 VUIS_RB vIB40 ROIlBv BvB RVA
LVUIS_Rs5 RBAG DIGv4 BvB RV#
9 VUIS_RB SBD  0DDB44 Ni DIDbB DDB 9 VUIS _RS RBN DD BvF  RWD
9 VUIS_RG BN RTHv 4BIG RN
LVUIS_RB RBAG DIGv4 BB RV#
9 VUIS_RG SBIID  0DDDv4 ND DIDDB DDB 9 VUIS R RBvv 0OBSW OVWG  R¥MF
9 VUIS_RB BN DNGW 4BV RWF
9VUIS_R% 0BBBB RTNVG v&®D RYMD
LVUIS_RG RBAG DIvN B'IG  RV#
9 VUIS_RW SBIID  0DDBGG NF DIDDB DDB 9 VUIS R vIB40 ROy BvB RV#
LVUIS_RW RBAG DIGv4 BB  RV#
9VUIS_R% SBIED  NNPAD 4N DB DB JUR/0 0%dv4v RBYN vNGD RYTV
9 VUIS_RG RBBRD) vVIANG vG/'W  RWB
LVUIS _R% RBAG DISD B'W  RV#
9 VUIS_RD SBD  0DDVB% ND DIDDB DDB 9 VUIS_RO vIB40 ROy BB  RV#
LVUIS_RD RBAG DiGv4 BB RVA
9 VUIS_RO SBIID 0DDD%% 4N DIEB DDIB 9 VUIS_RD RB#% DBG BvD RWB
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9 VUIS _Rv BNGH TONN) 4BIG  RWD
LVUIS_RO RBAG DIGvN B'G RVA
9VUIS Rv SBIID  NNRB) 4N r D DIIB DIDB JUR/0 NN, RTRB) OWD RWD
9 VUIS_RO BND DRNW 4BB RMF
9 VUIS_RN RBAV DBBW BvD RWB
LVUIS_Rv RBAG DIGvN B'IG RVA
9VUIS RS SBIDD  NNBON ND r D DB DDIB 4N 56 VYDB) RGDOD BWD RWB
9 VUIS_R4 RBMWD BIX#%o BvDIG  RWB
LVUIS _R5 RBAG DD B'W  RV#
9 VUIS_RB SBED NNG\W 4™ T D DB DDB 9 VUIS _RG vIB40 RO5B B'W RVA
LVUIS_RB RBAG DISD B RVEA
9VUIS RG SBIID  NNGW 4w r D DDDB DIDB 4N 06 vBMv  [BIDO BDW RWB
9 VUIS_RD RONMD SBAG 55GIG RVWIG
9VUIS_RB R'BAD DB\ BIG RWD
LVUIS _RG RBAG DISD B RVEA
9VUIS RW SBIID  0DDDGS NF r D DDDB DDOB 9 VUIS R% VB0 DIy BB RVE
LVUIS_RW RBAG DIGvN BvIG  RV#
9VUIS_R% SBIID 0DDDWM NF T D DB DB 9 VUIS _RW RBN DBNG BvB RYMD
9 VUIS_ R4 BINWD RDv4 4BP6  RVAN
LVUIS _R% RBAG DIGvN BVIG  RV#A
9VUIS_R4 SBD  NNNDB Ni T D DIDbB DDB 9 VUIS _RS vBIWG BWB Bv0D  RWB
9VUIS_R% BND DNN\B 4BW RWD
9VUIS_RS Rz 5DB% VNN RWB
LVUIS R4 RBAG DIGvN B'W  RV#
9 VUIS_RN SBD  0DDDBO 4N T D DIDbB DDB 9 VUIS _Rv vIB40 ROy BB  RV#A
LVUIS_RN RBAG DIGvN B'G RVA
9VUIS B0 SBIDD ODDIIN NG r D DIIB DIIB 9 VUIS Rv VB0  RIBv BF RV
LVUIS _RO0 RBAG DIGv4 BvB RV#
9 VUIS_Rv SBD  0DDVWD NB T D DIDDB DDB 9 VUIS _RO0 R'B/B DBvv BN  R¥WW
9VUIS_RS BNGW FONGG 4BV RYT
LVUIS Rv RBAG DIGv4 BB RV#
9VUIS KBS SBIID 0DDDSB NB r ) DDDB DDOB 9 VUIS R4 0%605  BBSW VNBYs  RMT
9 VUIS _Rv RBNBN DRv4 4BD RWB
9VUIS_RB RNB45 0BYG 0WD RUTW
LVUIS RS RBAG DIvN B'IG  RV#
9VUIS BB SBIID  ODDRON NB r ) DDDB DB 9 VUIS K5 NENN RS OWF RUF
9 VUIS_RW RBNBB DRNW 4BD RWD
9 VUIS_RBN RB/B DBOv BN RWW
LVUIS_RB RBAG DIGv4 BB RV#
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9 VUIS_RW SBD  0DDING NG T D DIDbB DDB 9 VUIS_RB BRNW RTXG 4BB RVIN
9VUIS_B% R'BAD DB BvD RMD
LVUIS RBW RBAG DIGv4 BvB RVA
9VUIS B% SBIID 0DDM% NG r ) DDDB DB 9 VUIS BW VB0  TDIB0 BF RVE
LVUIS _R% RBAG DIGv% BvF  RV#
9 VUIS_BN SBED  0DDGD NG T D DB DB 9 VUIS _RB vIB40 R0 BvV RV#A
LVUIS BN RBAG DIGv4 BvB RVA
9 VUIS FBD SBIID ODDBvB NB r ) DDDB DIDB 4N B6 VBN BING B4 RWB
9VUIS_BW RvDW BIVG 5%N  RWB
LVUIS_RD RBAG DiGv4 BB RVA
9VUIS B SBIID ODDBNG 0D r D DIIB DITB JUR30 VB0 R0 BD RVE
LVUIS R0 RBAG DIGv% BvD RV#
9 VUIS_Rv SBD  0DDBSO 0DB T D DIDoB DB JUR0 NB4% RB44 oOwWd RV
9 VUIS_ RN RABDG 0BG+ 0vGD RWB
LVUIS Bv RBAG DIGv% BvV RVA
9VUIS_RS SBIID  0DDBNS 0DB T D DIDoB DDIB  JUR0 vIB40 R0 BvD RV#
LVUIS R RBAG DIGv% BvD RV#
9VUIS_RB SBED  0DDWD 0DD T D DB DB JURB0 RBRO5 vIAN va@@W RWB
9VUIS_BG 0%FNB RBvO VNR RMW
LVUIS_RB RBAG DIGv% BvF  RVEA
9 VUIS_RG SBD  0DDIGS4 0DD T D DIDbB DDB 9 VUIS_R8B RYFW STVW vVNvVB  RWB
9VUIS_BW ONPAD RPN 55BW  RWW
LVUIS RG RBAG DIGv4 BvB RVA
9VUIS BW SBIID 0DDBOB NN r D DDDB DDDB 9 VUIS D wWDNW  BDB% 5%5  RWP
9 VUIS_BG RONPAG STOW 55BD R¥WB
LVUIS_ RBW RBAG DiGv4 BvB RV#A
9VUIS B4 SBIID OD0Bv4 0DB r D DIIB DIDB 9 VUIS BN VB0 RGN BN RVEB
LVUIS B4 RBAW DIGvW B'D RV#A
9 VUIS_RBN SBD  0DOWB% 0DB T D DIDbB DDB 9 VUIS _RBv YdBBD RTOW 0vGIG  RWD
9VUIS_ R4 RBN DBNs BOR RYMD
9VUIS_RD RBN DB\B BOR RWD
LVUIS_ RN RBAW DGvW B'D RV#A
9VUIS_RD SBD  0DOBVG 0DB T D DIDB DDB 9 VUIS_RBN vIB40 ROGVN BN  RV#
LVUIS_RD RBAW DGvW B'D RVA
*PO7 054TCD  NGIID DD RD/BAN 5505 C L 4N 06 RDVBAN 5505 BBN RGD
9P ~5 05BID  N\DIG NF r ) r r HVUISOP DD DIID DD DD
& 4N 0U

* “Tndicates a koltage regulated bus ( koltage controlled or swing ty3e I achine connected to it)

# “ndicates a bus with a load I isI atch opI ore than DD 9 V6
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Bus Voltage Generation Load Load Flow XFMR
™ 8V A 9agD  (ngDh 9 m 9 kar 9 m 9 kar ™ 9m 9 kar 013 APj A_a3
4. N0 SBDGG .. I%B 413 Ie G C C 9VU6S Rl RBDTB B3.N BMD  R4B
4. NU vBDTB RBB. N BMD R4B
4.jv0 SBDGG  ..D%B 4B C G C ¢ JUR/N RY0Bv BDN BIG% R4B
4. _NU v/Bv RBDN BIG% R4B
4.j50 SBDGG .. I%B 413 Ie G Ie C 9VU6S RS RTD45 BD44 Bl.IT R4D
4. NU vID45 BD44 Bl.I¥ R4D
4.jB) SBDAG  ..%B 4B C G C C 9VU6S RG RBB51 SNV BWIT  R4D
4. _NU vBB51 RIIN% BWIY  R4D
4. N N4IGG  NGBD. T as Ie G Ie ¢ PO7 NOVIBTI  RSTISv Bv.% RIm
HVU6S9 P_ RGVIBT1 55I05v Bv.Do RI1IG:
4. NU SBDAG  ..%B 4B C G C C 4jB RBB51 SNV BWIT  R4D
4.j50 RTDA45 B44 Bl.IT  R4D
4.jv0 R%%05v BDN BI@% R4IB
47N RBDTB B5.N BMD R4B
9P ~5 NG/DNB RVDON NAND R4IY
&HVU6S9 P
HVU6S9 P_ No4I0G N&BD. T Qo C G Qoil. axlv 4. N NGvIBT1 R5S5v Bv.Do R I1I0v
4. NU RG/DVB 551G Bv.Do  RIIN Na%d
&9 P ~5
JUR/N 5BDGG  NGAGIN 4% C G c C 9VU6S RV RO, SRTT v.5B  R4DB
9VU6S_Rv R13% Na. G NH4D R4D
4.jv0 voDS4 RDIT BIvIh R4D
JUBN SBDGG  NGNDY. Ner] C G C C 9VU6S RN RIBAG @dGl BN2 R4
9VU6S _ RBv R B4% NG NITD R4D
9VU6S _RBS RIBAG @aGr B\D R 410
9VU6S_RB NBEABT RDNB vi@ R4IN
LVU6S RN Ar.G NOD44 NIB vDGG RiIBGG C ¢ 9VU6S RN vDGG ~ RABGG ~ vNAND  R4D%
LVU6S R Ar.G NII¥v WIB vDAG RABGG c ¢ 9VU6S R vDGG  RABGG  VvN@BN  R4DP%
LVU6S_R® dr.G NG NI vDGG RABGG C C 9VU6S_R» vDGG RABGG vNPD R 4D
LVU6S_RB adr.G NJ3544 N3 vDGG RIBGG C Cc 9VU6S_RB vDGG RABAG vNNG3 R4Do
LVU6S Rl ArG NODN4  ND vDGG RABAG C ¢ 9VU6S Ril vDGG ~ RABGG ~ vNND  R4D%
LVU6S Kol dr.G NG@BI NIV vDAG RABGG c ¢ 9VU6S KRG vDGG  RABGG  VvNSB R4
LVU6S_R¥%o adr.G N4 NIV vDGG RABGG C C 9VU6S_R¥% vDGG RABGG VNNBDo R4
LVUG6S R# Qr.G NGy ND vDGG RADAG C C 9VU6S R vDGG ~ KIBAG  VNNIB  R4D%
LVU6S RKa ar.G ..D5v NI vDGG RIBAG C ¢ 9VU6S_Ki vDGG RABGG vNN D R 4D%
LVU6S RG ar.G ..BB4 NGO vDAG RABGG c C 9VU6S RG vDGG  RABGG VNN R4D%
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™ 8V A 9agD  (ngDh 9m 9 kar 9 m 9 kar ™ 9 m 9 kar 013 APj A_a3
LVU6S_R® dr.G NIIBsv NIN vDGG RABGG C C 9VU6S_RY vDGG RABGG VNGIB R4
LVU6S_ RSB ar.G Nd351. NIV vDGG RIBGG C C 9VU6S_RB vDGG RABAG VNNAD R4Do
LVU6S R a.G ..D.% NI vDGG RIBAG C C 9VU6S R vDGG RABGG VNMD R 4D%
LVU6S RT ar.G Nadbvl NIN vDGG DG C C 9VU6S RIT vDGG ~ RADAG  VNNNT  R4D%
LVU6S RV ar G ..dG N\D vDGG RIBGG C C 9VU6S_RV% vDGG RABGG vNvSD R 41%
LVU6S_RG dr.G NIDM N\D vDGG RIBGG C Cc 9VU6S_RG vDGG RABGG VNG I3 R4Do
LVU6S RN dr.G NIJoB% N\D vDGG RAIBAG C ¢ 9VU6S_RN vDGG RABGG VN\VAD R 4D%
LVU6S Rv GrG ..DNN ND vDGG RIDAG C C 9VU6S Rv vDGG  RADAG  VvNG3  R4D%
LVU6S RS ar.G ..D4. NIo vDGG RIBGG C c 9VU6S_RS vDGG RABGG vNvvD R 41%
LVU6S_RB ar.G ..DIT NNT vDGG RIBGG C Cc 9VU6S_RB vDGG RABAG VIV R4Do
LVU6S R drG ..D5G ~ NNT vDAG RABAG C C 9VU6S R vDAG  RABGG V4D R4,
LVU6S RT Ar.G NIaws ND vDGG DG C C 9VU6S RT vDGG  RADAG  VNNID  R4D%
LVU6S _R% ar.G N33Jos% NIN vDGG RIBGG C c 9VU6S_R% vDGG RABGG VNN R4
LVU6S_ R4 a. G ..B% NIV vDGG RIBGG C C 9VU6S_R4 vDGG RABAG VIWNDN  R4Do
LVU6S R. Ar.G NI N\D vDAG RABAG C C 9VU6S R. vDAG  RABAG VNNIIN R 4%
LVU6S RN 4r.G NGOMG — NDB vDGG jtei ee} C C 9VU6S BN vDGG ~ RADAG VNGB R4D%
LVU6S_Rv dr.G NEDSG NI vDGG RABGG C C 9VU6S_Rv vDGG RABGG VNNSIT R4
LVU6S_ RS ar.G NIO® N3 vDGG RABGG C Cc 9VU6S_RS vDGG RABAG VNI R4Do
LVU6S BB Ar.G NODB4 WIB vDAG RABAG C ¢ 9VU6S KB vDAG  RABGG VNP R4
LVU6S BT ar.G NaDTI NI vDGG jtei ee} C C 9VU6S BT vDGG ~ RADAG  VNGID  R4D%
LVU6S _R% ar.G NIGWw% NIB vDGG RIBGG C c 9VU6S_R% vDGG RABGG VNGl D R 41%
LVU6S_ K. dr.G NIDVN NIB vDGG RIBGG C C 9VU6S_R. vDGG RABAG VNI R4Do
LVU6S RG arG NI®.5 NI vDGG RIBAG C c 9VU6S_BG vDGG RABGG VNNV R 4D%
LVU6S RN Qr.G NI@TI D vDGG jtei ee} C C 9VU6S N vDGG ~ RADGG  VNOG@3  R4D%
LVU6S _Bv ar.G N33@G NP vDGG RIBGG C c 9VU6S_BBv vDGG RABGG VNANT R4
LVU6S_ RS ar.G Ng3aTs ND vDGG RIBGG C Cc 9VU6S_ RS vDGG RABAG vNOd3 R4Do
LVU6S_ RB adr.G NIOwG NI vDGG RAIBAG C ¢ 9VU6S_mB vDGG RABGG VNGIIB R4
LVUG6S Bl Gr.G NIDGH ND vDGG jtei ee} C c 9VU6S Ml vDGG  RADAG VNI R4
LVU6S_RT dr.G Nd334B N33 vDGG RABGG C c 9VU6S_RBI vDGG RABGG VNNGB R4
LVU6S R34 dr.G NAD.. NI vDGG RABGG C C 9VU6S_ R4 vDGG RABAG vG N3 R4Do
LVU6S B dr.G NODOM N vDGG RIBAG C C 9VU6S B vDGG RABGG vG 516 R4Do
LVU6S _RG ar.G NAW. % N3 vDGG RIBAG C c 9VU6S_RG vDGG RABGG vG N3 R 4%
9VU6S RN SBDGG  NGNDO4 . IB C G GoB B 9 VU6S R VIBAN R3s51 Bvis  R%2
LVU6S_ RN RiIBA1 5N Bvls R%8
9VU6S R SBDGG NGNS .IB C G GoB B 9 VU6S RN R4 api4 BN2 R4V
9VU6S_RP BDTG RNowvS 4513 R9%D
LVU6S_ Ry RiIB41 SN BvIN  R%2
9VU6S R SBDGG N334, 1 B C G qouB 9 VU6S R RBDIG @41 45D6 R4V
9VU6S_RB YABSN RDVG i R 410i
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™ 8V A 9agD  (ngDh 9m 9 kar 9 m 9 kar ™ 9 m 9 kar 013 APj A_a3
LVU6S _R» RiIB41 @sv BvD  R%
9VU6S_RB SBDGG  NOIA%N B G qouB 9 VU6S_RB RAaBvv NB8o NIDo R4IN
9VU6S_Kil . D& RIONs NIV R 410i
LVU6S_RB RiIB41 @sv Bv RYA
9VU6S_Kil SBDGG  NGAING I G GoB quB 9VU6S_RB R134B NDT4 NP4Y R4
9VU6S_ R# NI3TI RD&B vG D R 4108
LVU6S Ril RiIB41 ass B3 RY8
9VU6S_ KRGl SBDGG  NOd154 IV G GoB QB 9 VU6S_R¥o VvIBAN RIST BB R%%
LV U6S Rl RIB41 arss BvI3 RY8A
9VU6S_R¥% SBDGG  NOD% I G qo®B 9 VU6S _Ril RIB% @A% BvIN R 410y
9VU6S _RIT RIBSo aBN Bl  R4D
9VU6S R ViBs4 RDNI N3 R 4103
LVU6S _R¥ RiIB41 arss BvI3 RYA
9VU6S_ R# SBDGG NAIB % I G qoB 9 VU6S _Ril RWIBB4 vIBvG vG D R4
9VU6S Ki NB@v. RD1% vINg R 4N
LVU6S R# RiIB41 arss BvI3 RYA
9VU6S _Ki SBDGG  NOd5v4 . 103 G GoB B 9 VU6S_R# RBDo 4 vATv vINB R4D
9 VU6S_ RG ND®% RB. v.5PD6  R4IN
LVU6S_ Ra RiIB41 ass BB RY%
9VU6S_RG SBDGG  NGG¥BB 4D G aoB quB 9VU6S_RKi RYBTG SDBv. v.5IB  R4D
9VU6S _RI N DPBN RBATT 55113 R4
LVU6S_RG RiIBA1 sB BB R%
9VU6S RS SBDGG  NOavB JIN G GuB QB 9 VU6S RB VvI¥N  RDST BN R%%
LVU6S _R& RiIB41 @sv Bl RY8
9VU6S_RB SBDGG  NOAYv . G GoB QB 9 VU6S RS RIB% [€1]€2) BVl R 410
9VU6S RV BDTG RNOBG 4B R%D
LVU6S_ RB RiIB41 @sv BB RY8
9VU6S R SBDGG  NO35. 5 .10y G qoB QB 9 VU6S_R¥o RABVS NBB% NIIN  R4D
9VU6S_RB RBDBN @B 45D R4D
9VU6S_ RV NBi3BI RDB4 vivD R4IN
LVU6S Rl RiIB41 ass BB RY%
9VU6S_RIT SBDGG  NOAON ™ G aoB QB 9 VU6S_R¥e VvIBAN RIST BB R%%
LVU6S _RI R4 1 @sv BvD  R%
9VU6S R SBDGG NI % 413 G JoB  JUR/N ND45 RB1B v. B R4D
9VU6S R RBRGY VN6 vINg R4D
LVU6S RV RiIB41 asB BvD RYA
9VU6S_RG SBDGG  NGAINv 4D G GoB QB 9 VU6S_RN VIBAN RIST By R%%
LVU6S_RG RiIBA1 ass 295 R%
9VU6S RN SBDAG  NOABBv 4D G GuB QB 9 VU6S RG RIB%% GBIV BV R4B
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™ 8V A 9agD  (ngDh 9m 9 kar 9 m 9 kar ™ 9 m 9 kar 013 APj A_a3
9VU6S_Rv BD14 RD.. 4BI5 R 410
LVU6S_RN RiIBA1 anss B3 R%
9VU6S Rv SBDAG  NIB@P% 4B C G GuB QOB JUR/N D@  RDIT N4D  R4IN
9VU6S_RN BD1G @% 4B R4
9VU6S R RIB/d GBB. Bvis  R4IB
LVU6S_Rv RIBA1 ass BB R%
9VU6S RS SBDCAG NI 4D C G fere:] QOB 4.j50 VORDEBS RDB BIND  R4P
9VU6S_ R4 RBOTv BIONN BNIN R4
LVU6S _R5 R4 1 asB BvD RYA
9VU6S_RB SBDGG .. DTB 417 C G qouB 9 VU6S Rl VIBAN RI54 BvD R %0
LVU6S RB RiIB41 @sB B RY%
9VU6S R 5BDGG  ..Dv. 4D C G quB QOB 4.jiN) VBINB  RBDBB BNP  R4B
9VU6S _RG RN 1015 SDNG 55853 R 4B
9VU6S_RB RIBAG aB T BvIB  R4IN
LVU6S R RiIB41 @sB B RY%
9VU6S RT SBDGG NNV LN C G fele:] QOB 9 VU6S R% VIMN  RD5% BB R%%
LVU6S_RT R4 1 arss BvI3 RYA
9VU6S _R% SBDGG  NIABSV LIV C G QB 9 VU6S RT RIB% GB. . BN R4
9VU6S R4 BDTG RNOST 4BB R%
LVU6S _R% RiIB41 arss BvIB RY%A
9VU6S_R4 SBDGG  NOIDT. I C G GoB QB 9 VU6S _RS vBIY. B RBONG BNIY  R4D
9VU6S_R% RDIN NOGy 4B R 4108
9VU6S RS RODTv SDON v.vD R 4B
LVU6S R4 RiIB41 asB BvIB RY%&
9VU6S R SBDGG  NO@DGI 4D C G GoB QB 9 VU6S_Rv VIBAN RI5% BvI3 R %%
LVU6S_R. RiIBA1 ass B3 R%
9VU6S BN SBDAG  NId% .IB C G fere:] QB 9 VU6S Rv vI¥N  RDST BN R %%
LVU6S _RN RiIB41 @sv Bl RY8
9VU6S_Rv SBDGG  NGdIvB B C G GoB QB 9 VU6S_RN RIB7 aBvT BN2 R41Y
9VU6S_ RS BDIT RDTv 4B R4D
LVU6S Rv RiIB41 ass Bvl3 RY8
9VU6S RS 5BDGG  NOAB 4 B c G fele:] QOB 9 VU6S R4 NSNS RI3Tv v.5D  R4B
9VU6S_Rv RBDB @sT 45D R4D
9VU6S_RB R 1345 Na. G NPAY  R4D
LVU6S RS RiIB41 ass B3 RY8
9VU6S BB 5BDGG  NGdIBv .IB C G fele:] QB 9 VU6S BS .B.. RDv4 NIV R4D
9VU6S_RT RBDBB @ 4512 R4
9VU6S K. RIB/B GBNT B\Do  R4I¥
LVU6S KRB RiIB41 ass B3 RY8
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Bus Voltage Generation Load Load Flow XFMR
™ 8V A 9agD  (ngDh 9m 9 kar 9 m 9 kar ™ 9 m 9 kar 013 APj A_a3
9VU6S_RT SBDGG  NOD1% .IB C G GoB quB 9VU6S_RB BDIN RNOBS 4Bl R9%D
9VU6S_R% RIBAG @G Bvlos R 410y
LVU6S RT RiIB41 @sv BvIN RY%&
9VU6S RB% SBDGG  NONON4 D C G fele:] QOB 9 VU6S BT VI¥N  RD5I1 BN  RY%2
LVU6S _R% RIB41 @sv BvIN R%2
I9VU6S _B. SBDGG  NADN . B C G qouB 9 VU6S_RB VIBAN RDST BvIN  R%%
LVU6S K. RiIB41 @sv BvIN RY%&
9VU6S FBG SBDGG  NOdAH% % C G fele:] QOB 4. B VBITIN  R3I5N BNID  R4D3
9VU6S_ R8I RvIDA BIoi 1 5%8% R4D
LVU6S_RG RiIBA1 @sv BB R%
9VU6S RN SBDGG  NGNR11 NB C G fere:] QB JURBN VvI¥N  RD51 B  RY%A
LVU6S_ RN RIKAT GD5N Bvih  RY%&
9VU6S_RBv SBDGG  NGN v NI C G GoB B JUBN . 134% RDG NI'TD R 4D
9VU6S R RABGT N3T4 NvBD R4D
LVU6S Bv RiIB41 5N BVl  RY%&
9VU6S RS SBDGG NG5 Ner] C G quB GOB  JURBN VIXN  RD51 BV RY2
LVU6S R RiIB41 G5N Bvis  R%2
9VU6S_RB SBDGG NGNONN Naw C G B JUBN RBIANB VNN vB & R4D
9VU6S_ Bl NB. 1 RBB% v. N3 R4D
LVU6S_RB RiIB41 @sv BvIN  RY%&
9VU6S_ I8l SBDGG  NGG4. . NGO C G GoB QB 9VU6S_RBB RO SRIN v.ND R4
9VU6S_ RT NDIN RDP4T 555D R4D
LVU6S Rl RiIB41 @sv BB RY8
9VU6S BT SBDGG  NGAWA B C G quB QOB 9 VU6S G wiN4  RBDY% 5%IN  R4DB
9VU6S_ I RN Do SBS 555100 R4D
LVU6S_RT RiIBA1 @sv BB R%
9VU6S M4 SBDGG NOINHMT  NaB C G fee:] QB 9VU6S B VvIMN RSB B R
LVU6S R4 RIKAT @sG BN2 RY8
9VU6S R SBDGG  NGNIGI NG5 C G GoB QB 9 VU6S _RBv YiBBG RDv4 NIIN - RA40
9VU6S R4 RIB% aB. % BNT R4V
9VU6S_RG RIB% a4 BND R4y
LVU6S B RIKAT @sG BND RYA
9VU6S_RG SBDGG  NOGN45 NGB C G GoB QB 9VU6S_RB VIBAN R3»s5B BN2 RYA
LVU6S_RG RIBAT @saG BN2 R%
*PO7 No4IG  NGITOIGG as  RVIBTS 5510BT C C 4N RGVBIS 55087 Bv.Db  RIM
9P ~5 NBGG .. IBIS LN C G c ¢ HVU6S9P AuG feee] as fer}
&4 _NU

* “Tndicates a koltage regulated bus ( koltage controlled or swing ty3e I achine connected to it)

# “ndicates a bus with a load I isI atch opI ore than GN9 VO
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APPENDIX B: ETAP SINGLE LINE DIAGRAM
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APPENDIX C: ETAP MODEL INPUTS

Power Grid Editor - Haviland L&

[info.__| Rating | Short Circut | Time Doman | Hamonic | Relabilty | Energy Price | Remarks | Comment
| 138KV Swing

SC Rating SC Impedance (100 MVAb)
Wik MR ke ror 23271 Soi8e
3IPhase 17237 43 1M ; :
Neg. 129271 565562
1Phase 16128 5376 5068  6.747 S
IR Vi ¥ Zero 1.358513  6.B6T7B

Power Grid Editor - Future System (2022)

info. | Rating | Short Circuit | Time Domain | Hamonic | Reliabiity | Eneray Price | Remarks | Comment
| 138KV Swing

Grounding

SC Rating SC Impedance {100 MVAD)
Mfsc | mvAsc %R kAsc %R %X
———= Pos,  1.03881 45448
3Phase 2145 4375 8974
R Meg. 103881 45448
1-Phase 1875 625 5.068 7.844 - o
stV Vin Zem 12927 £.55141

Figure 1: Utility Equivalent Data
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Ifo | Rating | Impedance | Tap | Grounding | Protection | Hamonic
I 702 702 0.2 MVA 138 345 13.8kV
|mpedance Z Variation
Positive Zero
%z R %z ¥R MV Base @-5%Tap
PS | 10.103 404 9.503 396 702 0=
PT 16204 3638 14,561 3269 702
@+5h% Tap
ST | 4192 122 3765 1055 702 o =
Mo Load Losses {Unbalanced Load Flow only) Z Tolerance
Posttive 0 0 0 0 #1n |&
Zem 0 0 0 0
[] Buried Delta Winding | . Zen Seq. Impedance |
(<] e <[ @[ [ox]] [cree]

Figure 2: Main Power Transformer Impedance
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|1mlﬁangllmedmlrap|.anmmglﬁaraglm.|ﬂm
| | 275MVA ANSI Liquid-Fil Other 65C 45 069kY
|
Impedance £ Base
R AR RR O W M
Fostive 575 5.03 0111 5715 0633 -
S [275
Zem 5.7 9.03 0.111 5715 0633 Gther 65

| Typical Z&XR | | Typical X/R |

Z Variation

@| 5 |uTap 575

@ 5 |%Ta 57
Mo Load Test Data (Used for Unbalanced Load Flow only)

% FLA W
Positive (1] 0

Zero

[7] Buried Delta Winding [ Zern Seq. Impedance

[€][ssuTar >

Figure 3: Step-Up Transformer Impedance Data
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| — i —— =
Wind Turbine Generator - WTG T-01 =)
Info | Rating | Imp/Mode! | Turbine | Wind [ Conrols [ Pitch Control | Inertia | Time Domain | Reliability | Rl ¢ [+
|| [Genenc 063kV 25MW Voltage Control
Locked Rotor ANSl Short-Circut £ Parameters
bl
LRC 600 % FSGdME 20 120 X 2 X 2
PF 1115 % @¥c 20  154qy XA 45083 T 02
Grounding
Conrmection |i%H  Type

Model
Model Type
(wWT3G - |
Y T T2 ! Lvplsw
0.2 1] 0 1] 0
Lvpl1 Lwpl2 ZEON hirgpt mowr
111 1] 05 09 0

1 Mone @ Cument Injection

<1 (wrs 701

Figure 4: Turbine Impedance/Short Circuit Data

NW_OH 1C AL XLPE 35kV 100% Non-Mag. 60Hz Ohms/1000ft RHO 200°C.cm/W
| Ampacty | Impedance | Physical | Cable Puling
Phase Ground/Neutral R X I ¥ Reo Yo Le Yo Rdc

Ayvail, Code Size # Size 9°C 80 Hz E0 Hz B0 Hz € &0 Hz 60 Hz B0 Hz 25
1 | Yes 10-23CN 1 18 e 0.24087 0.05182 0.00014 1.77E05 0.35886 0.05482 0.00015 177E05 | 0.18536
2 | Yes 4i0-12CN 40 17 14 011303 0.04679 0.00012 22E05 0.28416 007373 0.0002 22E05 0.08673
3 | Yes B00- 1/3CN 500 16 12 04539 0.04115 0.00011 3.05E-05 0.16756 0.04488 0:00012 J.05E-05 0.0361
4 | Yes 750- 16 CN 750 19 14 00243 0.03865 0.0001 3.56E-05 0.18578 0.05514 0.00016 3 56E-05 0.0248
5 | Yes 1000- 16 CN 1000 25 14 0.02568 0.03703 0.0001 3.98E-05 0.20941 007373 0.0002 35BE-D5 | QU184
6 | Yes 1250- 16 CN 1250 20 12 0.02048 0.03537 SE-05 4.36E-05 0.23977 0.08952 0.00026 436E-05 | 0.01422

Figure 5: Cable Impedance Data
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This foregoing document was electronically filed with the Public Utilities

Commission of Ohio Docketing Information System on

10/25/2017 3:37:16 PM

Case No(s). 13-0197-EL-BGN, 16-1687-EL-BGA, 17-1099-EL-BGA

Summary: Notice of Update to September 1, 2017 Filing Regarding Compliance with
Condition 6 — Drawings for Final Design Plan (Part 3 of 5) electronically filed by Mr. William V
Vorys on behalf of Trishe Wind Ohio, LLC
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Case No(s). 13-0197-EL-BGN, 16-1687-EL-BGA, 17-1099-EL-BGA

Summary: Notice (Corrected rotated pages)of Update to September 1, 2017 Filing Regarding
Compliance with Condition 6 — Drawings for Final Design Plan (Part 3 of 5) electronically filed
by Mr. William V

Vorys on behalf of Trishe Wind Ohio, LLC electronically filed by Docketing Staff on behalf of
Docketing



