#T34 — Byron 111 345kV
Generation Interconnection

Option 1:

Network Impacts

The T34 project was studied as a 1500MW (555MW Capacity) injection at the STA 6 Byron 345
kV substation in the ComEd area. Project T34 was evaluated for compliance with reliability
criteria for summer peak conditions in 2012.

The initial feasibility studies performed on the 2012 RTEP model indicated significant overloads
caused by the T33 and T34 projects for both the no contingency configuration and for various
contingencies. The magnitude and number of these overloads suggested that new 345kV circuits
from west to east across the ComEd transmission system would be required. As part of the
previous queue impact studies, there are several 345kV lines required to mitigate transient and
voltage stability criteria violations. These new lines consist of two new 345kV lines from Byron
to Wayne and an additional Byron to Nelson 345kV line. These three lines along with the
projected addition of a fourth 345kV line from Cherry Valley to Pleasant Valley effectively
create seven 345kV west to east circuits out of Byron. To accommodate the T33 and T34
projects, additional west to east facilities would be required. It is not feasible to further expand
the 345kV system in the greater Byron area, thus a “765kV backbone” would be required. If
Option 1 is chosen, the network impacts for the 765kV interconnection will be studied in the
Impact Study phase.

The following potential network impacts below are for the original Point of Interconnection at
the 345kV level:



Generator Deliverability

(Single or N-1 contingencies for the Capacity portion only of the interconnection)

Table 1: Generator Deliverability Impact

Waterman 138kV line
11323

. Contribution Overload % Rating .
Item # [ Project MVA Overloaded Element From To e VA Contingent Element
Byron to Cherry Valley o o
la T34 108.9 Blue 345KV line 0621 94.50% | 103.30% Normal 1234 None
Byron to Cherry Valley o o Nelson to Lee County 345kV line
1b T34 173.5 Blue 345KV line 0621 91.10% | 102.40% | Emergency | 1530 15501
Wempletown to Paddock o o Wempletown to Rockdale Blue
Ic | T34 87.5 Red 345kV line 17102 | 24-80% | 101.00% | Emergency | 1341 345KV line 17101
1d | T34 258.3 Nij‘;’;\t;’“r';‘zelgggfty 92.70% | 109.50% | Emergency |1530| S Va”e?i’ntg 155"%"132 Lake 345kv
Walton Rd. (P20) to
le T34 87.6 Electric Junction 345kV | 94.60% | 101.70% [ Emergency |1234 Elwood Generation Units 1-9
line 18402
Cherry Valley 345/138kV o o Cherry Valley 345/138kV
1f T34 43.4 transformer #81 98.30% | 107.60% | Emergency | 465 transformer #83
Cherry Valley 345/138kV o o Cherry Valley 345/138kV
19 T34 44.2 transformer #83 96.80% | 106.00% | Emergency | 480 transformer #81
H71 tap to Garden Plain
th | T34 20.0 R‘;"gﬂ‘;’;ﬁ;}:‘?l“é':%ln 97.20% | 104.10% | Emergency | 423 |BeVidereto m‘;"fzs;%%k Blue 138kv
Plain 138kV line 15518
Belvidere to Marengo
. Red Tap portion of Cherry Valley to Silver Lake 345kV
1i T34 42.9 Belvidere-Marengo- 91.50% | 101.50% | Emergency | 430 fine 15616
Pleasant Valley 138kV
line 12204
Pleasant Valley to Crystal )
1] T34 123.0 Lake red 138KV line | 96.90% | 101.60% | Emergency | 261 | Siiver Lake 345/138kV transformer
14101 #83
Cherry Valley to B465
(Daimler Chrysler) portion Cherry Valley to Silver Lake 345kV
1k T34 36.8 of the Cherry Valley-B465{ 94.60% | 102.90% | Emergency | 445 .
) . line 15616
Belvidere Blue 138kV line
15624
B465 (Daimler Chrysler)
to Belvidere portion of the Cherry Valley to Silver Lake 345kV
1 T34 36.8 Cherry Valley-B465- | 95.00% | 103.60% | Emergency | 430 y I‘{ne 15616
Belvidere Blue 138KV line
15624
Sand Park to Harlem
portion of T990-Sand A )
m | T34 133 |Park-Harlem-Roscoe Bert| 99.00% | 106.50% | Emergency | 17g |Chery Valley-Daimier Chrysier
- Belvidere 138kV line 15624
Wempletown 138kV line
17105
W. DeKalb Tap to
i | T34 35.6 G"%’;resm'ogeoé;ge”y 99.50% | 114.70% | Emergency | 652 | €™ Va”el)i’ntg lss"g’ig Lake 345kV
Glidden 138KV line 15627
W DeKalb Tap to
Waterman portion of '
10 | T34 119 | Haumesser Rd. (Q57) to | 95.30% | 100.60% | Emergency | 225 |  VWalton Rd. (P20) to Electric

Junction 345kV line 18402




Multiple Facility Contingency

(Double Circuit Tower Line contingencies were studied for the full energy output. The
contingencies of Line with Failed Breaker and Bus Fault will be performed for the Impact
Study.)

Table 2: Multiple Facility Contingency
. Contribution Overload % Rating .
Item # [ Project MVA Overloaded Element From To Type VA Contingent Element
Wempletown to Cherry Applicable Byron to Cherry Valley Red 345kV
2a T34 317.5 Valley Blue 345kV line | 85.80% | 101.50% [ Load Dump | 2024 | line 0622 & Byron to Cherry Valley
15615 Rating Blue 345kV line 0621
Applicable Wempletown to Rockdale Blue
Silver Lake to Libertyville o o 345kv line 17101 & Wempletown to
2b | T34 2536 Red 345kV line 13821 | 89-70% | 102.30% | Load Dump | 2024) ™"p 410\ Road Red 345kv line
Rating
17102
Applicable Wempletown to Rockdale Blue
Wempletown 345/138kV o o 345kv line 17101 & Wempletown to
2c T34 758 transformer #84 90.70% | 103.10% | Load Dump 610 Paddock Road Red 345kv line
Rating
17102
Applicable Silver Lake-Crystal Lake-McHenry-
2d T34 33.2 Silver Lake 345/138kV 95.00% | 103.10% | Load Dump | 610 Pleasant Valley 345kV line 13809 &
transformer #83 Ratin Pleasant Valley to Crystal Lake Red
9 138KV line 14101
Sand Park to Harlem )
portion of T980-Sand Applcable | |occinc) el e 15621 & Cher
2e T34 36.2 Park-Harlem-Roscoe Bert{ 96.00% | 101.50% | Load Dump | 236 ; ) Y
W let 138KV i Ratin Valley-Daimler Chrysler-Belvidere
empletown ine g Blue 138KV line 15624
17105
Cherry Valley to E Cherry Valley-E Rockford-Alpine-
Rockford portion of the Applicable Belvidere 138kV line 15623 &
2f T34 43.5 Cherry Valley-E Rockford-| 90.00% | 105.30% [ Load Dump | 345 | Cherry Valley-Alpine-E Rockford-
Alpine-Belvidere 138kV Rating Sand Park-Harlem-Roscoe Bert-
line 15623 Wempletown 138KkV line 15625
Pleasant Valley to Crystal
Lake Blue portion of the Applicable Silver Lake to Pleasant Valley
29 T34 66.6 Pleasant Valley-Crystal | 88.00% | 107.30% | Load Dump | 345 [345kV line 13817 & Cherry Valley to
Lake-McHenry-Pleasant Rating Silver Lake 345kV line 15616
Valley 345kV line 13809
Pleasant Valley to Crystal Applicable Silver Lake to Pleasant Valley
2h T34 67.9 Lake Red 138KV line 91.80% | 111.50% | Load Dump | 345 |345kV line 13817 & Cherry Valley to
13809 Rating Silver Lake 345kV line 15616
. Applicable Cherry Valley to Silver Lake 345kV
2i T34 69.5 Sa”dw'ﬁr:‘:’lg;alzonskv 87.60% | 100.50% | Load Dump | 537 | line 15616 & Cherry Valley-W.
Rating DeKalb-Glidden 138kV line 15627
) Applicable Kewanee to Hennepin 138kV line
2 | T34 6o5 | WasImanio Sandwich | 91.80% | 103.60%| Load Dump | 588 | 6101 & Kewanee to Crescent Ridge
Rating 138kV line 7413

Short Circuit
(Summary of impacted circuit breakers)

To be determined in the System Impact Study.
Contribution to Previously Identified Overloads

(T34 contributes to the following contingency overloads, i.e. "Network Impacts”, identified for
earlier generation or transmission interconnection projects in the PJM Queue)




Table 3: Contributions to Previously Identified Overloads

. Contribution Overload % Rating )
Item # [ Project MVA Overloaded Element From To Type VIVA Contingent Element
Cherry Valley to Silver o o
3a T34 153.3 Lake 345KV line 15616 115.20% | 127.70% Normal 1234 None
Applicable Byron to Cherry Valley Red 345kV
3b T34 473.5 BB);L(;ns‘tZSCI:(CeIirr%\(/)?lZely 141.10% | 164.50% | Load Dump | 2024 ] line 0622 & Cherry Valley to Dixon
Rating 138KV line 15621
Applicable
Byron to Cherry Valley o o Byron to Cherry Valley Blue 345kV
3c T34 186.2 Red 345KV line 0622 130.40% | 142.50% | Load Dump 1530 line 0621
Rating
Byron to Wemnletown Applicable Byron to Cherry Valley Red 345kV
3d | T34 712.5 y3 5KV line 862 y 193.60% | 224.90% | Load Dump | 2277| line 0622 & Byron to Cherry Valley
Rating Blue 345kV line 0621
Applicable Byron to Cherry Valley Red 345kV
3e | T34 766.2 Byarigktg 'I'IE: gg;;ty 108.20% | 141.80% | Load Dump | 2277| line 0622 & Byron to Cherry Valley
Rating Blue 345kV line 0621
Applicable Byron to Cherry Valley Red 345kV
3 | T3a 760.6 Ne;jcs";\t/"“rﬁgelgggfty 164.10% | 201.70% | Load Dump | 2024 line 0622 & Byron to Cherry Valley
Rating Blue 345kV line 0621
Applicable Cherry Valley to Silver Lake 345kV
3g | T34 293.1 (226503'11;?(\\9/?;?2;%2 148.40% | 167.10% | Load Dump | 1572| line 15616 & Cherry Valley-W.
Rating DeKalb-Glidden 138KV line 15627
Walton Rd. (P20) to Applicable Cherry Valley to Silver Lake 345kV
3h T34 293.1 Electric Junction 345kV | 153.40% [ 172.00% | Load Dump [ 1572 line 15616 & Cherry Valley-W.
line 18402 Rating DeKalb-Glidden 138kV line 15627
Applicable Cherry Valley to Silver Lake 345kV
3i T34 96.4 Chei:i:;!%gfigjsw 100.90% | 116.70% | Load Dump | 610 | line 15616 & Cherry Valley-W.
Rating DeKalb-Glidden 138kV line 15627
Applicable .
3j T34 a4 Cherry Valley 345/138kV 109.00% | 117.90% | Load Dump | 465 Cherry Valley to Silver Lake 345kV
transformer #82 - line 15616
Rating
Applicable Byron to Cherry Valley Red 345kV
3k | T34 109.4 We?’;’i@’(‘;{;ﬁ‘:i’;fgkv 113.80% | 131.70% | Load Dump | 610 | line 0622 & Byron to Cherry Valley
Rating Blue 345kV line 0621
Applicable Libertyville to Prospect Heights Red
Libertyville 345/138kV o o 345KV line 11723 & Libertyville to
8l T34 68.5 transformer #81 112.70% | 123.90% Logc;t%ugmp 610 Prospect Heights Blue 345kV line
15424
Alpine Tap to Belvidere
portion of the Cherry Applicable Cherry Valley to Silver Lake 345kV
3m T34 110.6 Valley-E Rockford-Alpine-| 137.80% | 158.10% | Load Dump | 544 line 15616 & Cherry Valley-W.
Belvidere 138kV line Rating DeKalb-Glidden 138KV line 15627
15623
Belvidere to Marengo
Red Tap portion of Applicable Cherry Valley to Silver Lake 345kV
3n T34 110.6 Belvidere-Marengo- 123.70% | 144.00% | Load Dump | 544 line 15616 & Cherry Valley-W.
Pleasant Valley Red Rating DeKalb-Glidden 138kV line 15627
138KV line 12204
Marengo Red Tap to
Pleasant Valley portion of Applicable Cherry Valley to Silver Lake 345kV
30 T34 153.9 Belvidere-Marengo- 215.00% | 254.60% | Load Dump | 388 line 15616 & Cherry Valley-W.
Pleasant Valley Red Rating DeKalb-Glidden 138KV line 15627
138KV line 12204
%Ti\gdzsi;?] '\gfa[;eer:giz;z'_) Applicable Cherry Valley to Silver Lake 345kV
3p T34 116.4 MaFr)en o0-Woodstock 165.90% | 190.50% | Load Dump | 473 line 15616 & Cherry Valley-W.
9 Rating DeKalb-Glidden 138KV line 15627

138kV line 12205




Table 3: Contributions to Previously Identified Overloads (Continued)

. Contribution Overload % Rating .
Item # | Project MVA Overloaded Element From To Type VA Contingent Element
Wood'\gtac:ce;gB(I)uLapotr(t)ion of Applicable Cherry Valley to Silver Lake 345kV
3q T34 96.2 . p 186.10% 218.20% | Load Dump | 300 line 15616 & Cherry Valley-W.
Belvidere to Woodstock Ratin DeKalb-Glidden 138KV line 15627
138KV line 12205 9
Woodstock to Pleasant Applicable Cherry Valley to Silver Lake 345kV
3r T34 96.2 Valley Blue 138KV line 134.80% 162.70% | Load Dump | 345 line 15616 & Cherry Valley-W.
14106 Rating DeKalb-Glidden 138kV line 15627
Cherry Valley to B465
(Daimler Chrysler) portion Applicable Cherry Valley to Silver Lake 345kV
3s T34 90.2 of the Cherry Valley-B465- | 117.40% 135.00% | Load Dump 511 line 15616 & Cherry Valley-W.
Belvidere Blue 138KkV line Rating DeKalb-Glidden 138kV line 15627
15624
B465 (Daimler Chrysler) to
Belvidere portion of the Applicable Cherry Valley to Silver Lake 345kV
3t T34 90.2 Cherry Valley-B465- 107.90% 124.50% | Load Dump 544 line 15616 & Cherry Valley-W.
Belvidere Blue 138kV line Rating DeKalb-Glidden 138KV line 15627
15624
Cherry Valley to E
Rockford portion of the Applicable Cherry Valley to Silver Lake 345kV
3u T34 105.6 Cherry Valley-E Rockford- | 103.50% 116.90% | Load Dump | 791 line 15616 & Cherry Valley-W.
Alpine-Belvidere 138kV Rating DeKalb-Glidden 138kV line 15627
line 15623
Roscoe Bert Tap to Harlem
Tap Blue portion of o o Cherry Valley-Daimler Chrysler-
3v T34 133 Wempletown to Belvidere 117.50% 12520% | Emergency 178 Belvidere 138kV line 15624
138kV line 17105
Applicable Cherry Valley-Stillman Valley-
T990 to Belvidere Blue o o O68/R54 138KV line 15621 &
3w T34 36.2 138KV line 17105 114.90% 130.30% LoaRitiDnump 236 Cherry Valley-Daimler Chrysler-
9 Belvidere 138KV line 15624
. Applicable )
Waterman 138kV bus tie 2 o o Walton Rd. (P20) to Electric
3x T34 224 3 117.40% 127.80% | Load Dump 215 Junction 345KV line 18402
Rating
Haumesser Rd. (Q57) to
W. DeKalb Tap portion of Applicable Cherry Valley to Silver Lake 345kV
3y T34 48.4 Haumesser Rd. (Q57) to 194.70% 210.00% | Load Dump | 316 line 15616 & Cherry Valley-W.
Waterman 138KkV line Rating DeKalb-Glidden 138kV line 15627
11323
Applicable Cherry Valley to Silver Lake 345kV
3z | T34 48.4 St(g"éa;)dltgsts”l{:eesls:é;d' 143.60% | 158.70% |Load Dump| 321 | line 15616 & Cherry Valley-W.
Rating DeKalb-Glidden 138KkV line 15627
5?440 éRocf;_elle)fT'\z;pct;q Applicable Cherry Valley to Silver Lake 345kV
3aa | T34 45.7 Z"‘g d_m;g’_”sf’ewacr 3 ™1 133.10% | 146.90% |Load Dump| 332 | line 15616 & Cherry Valley-W.
138KV line 16914 Rating DeKalb-Glidden 138KkV line 15627
. . Applicable Cherry Valley to Silver Lake 345kV
3ab | T34 486 D'igg;ﬁ’/ 'I\i"ncfgiiad 110.90% | 126.30% |LoadDump| 316 | line 15616 & Cherry Valley-W.
Rating DeKalb-Glidden 138KkV line 15627
(R(;\gflglllrer)sl'da' to Sr‘tliig of Applicable Cherry Valley to Silver Lake 345kV
3ac T34 48.5 . pp 143.40% 157.40% | Load Dump | 345 line 15616 & Cherry Valley-W.
McGirr Rd.-Ha40-Steward Ratin DeKalb-Glidden 138KV line 15627
138KV line 16914 9
Hrl tap to Garcen Plain Applicable Quad Cities to Sub 91 345k line
3ad T34 9.4 p X 102.60% 107.80% | Load Dump | 182 |0401 & Quad Cities to Rock Creek
Falls-H71-Garden Plain Ratin 345KV line 0405 SPS
138KV line 15518 9
Applicable Wempletown to Rockdale Blue
3ae | T34 21.6 R96 toli“::?";%dzwgkv 117.90% | 126.70% |Load Dump| 247 [345kv line 17101 & Wempletown
Rating to Rockdale Red 345kv line 17102
Applicable Electric Junction-N Aurora-Sugar
Crescent Ridge to o o Grove-Waterman-Glidden 138kV
saf | T34 181 | ennepin 138kV line 7713 | 239:70% | 253.60% "°aRitiDn ump | 116 |ie 11106 & Walton Rd. (P20) to
9 Electric Junction 345KV line 18402
. Applicable Kewanee to Hennepin 138kV line
3ag | T34 152 £ d;:gjsogggﬂvz "tgeE7D423 122.40% | 131.70% |Load Dump| 164 6101 & Crescent Ridge to
Rating Hennepin 138KV line 7713




Steady-State Voltage Requirements
(Summary of the VAR requirements based upon the results of the steady-state voltage studies)

To be determined in the System Impact Study.

Stability and Reactive Power Requirement for Low Voltage Ride Through
(Summary of the VAR requirements based upon the results of the dynamic studies)

To be determined in the System Impact Study.

New System Reinforcements
(Upgrades required to mitigate reliability criteria violations, i.e. Network Impacts, initially
caused by the addition of this project generation)

Generator Deliverability Impacts

The T34 Generator Deliverability results indicate the overload of the Byron to Cherry
Valley Blue 345 kV line #0621 (Item 1a) under normal conditions, and the overload of
other 345 kV lines in the Byron area (Item 1b, and Item 1c) for Byron area 345 kV
contingencies. These 345 kV Byron area overloads are in addition to earlier identified
345 kV Byron area overloads listed below. In addition, project T34 results indicate the
overload of the P20 to Electric Junction 345 kV line #18402 for loss of the Elwood
Generation Units 1-9 (Item 1e). T34 also overloads 138 kV facilities for loss of Cherry
Valley to Silver Lake 345 kV (Itemld, Item 1i, Item 1k, Item 1l, and Item 1n) and other
138 kV facilities in the Byron-Cherry Valley-Silver Lake area (Item 1f, Item 1g, Item 1h,
Item 1j, Item 1m, and Item 10). These overloads are also in addition to earlier identified
138 kV overloads in this same area.

Multiple Facility Contingency Impacts

The T34 Multiple Facility Contingency Impacts results indicate overloads of the
Wempletown to Cherry Valley Blue 345 kV line #15615 for the multiple facility outage
of the Byron to Cherry Valley Red and Blue 345 kV lines #0622 and #0621 (Item 2a) and
the Silver Lake to Libertyville Red 345 kV line #13821 for the multiple facility outage of
the Wempletown to Rockdale and the Wempletown to Paddock 345 kV lines #17101 and
#17102 (Item 2b). T34 also overloads 138 kV facilities for loss of Cherry Valley to
Silver Lake 345 kV (Item 2g, Item 2h and Item 2i) and other 138 kV facilities in the
Byron-Cherry Valley-Silver Lake area (Item 2c, Item 2d, Item 2e, Item 2f, and Item 2j).
These overloads are also in addition to earlier identified 138 kV overloads in this same
area.

In both the Generator Deliverability results and the Multiple Facility Contingency
Impacts results the overloaded facility is either in parallel with a facility that was
previously overloaded (Item la and Item 3c) or a facility in series with a previously
overloaded facility (Item 2b and Item 3a). This is a strong indication that the solution to
previously identified overloads will also address these items (See Contribution to
Previously Identified System Reinforcements below).



Contribution to Previously Identified System Reinforcements

(Overloads initially caused by prior Queue positions with additional contribution to overloading
by this project. This project may have a % allocation cost responsibility which will be calculated
and reported for the Impact Study)

The results of earlier projects in the PJIM Queue show overloads on almost all of the 345 kV lines
in the Byron area and the 345 kV lines to the East and South of Byron. There are also extensive
overloads on the 138 kV system for the same areas. Prior projects in the PJIM Queue
demonstrated the need to add four additional 345 kV lines in the Byron area (2 new Byron to
Wayne circuits, 1 new Byron to Nelson circuit and 1 new Cherry Valley to Pleasant Valley
circuit). The practical limit for expansion of the 345 kV system in the Byron area is reached
with these additions. To accommodate the previous projects and T34, it is necessary to establish
a 765 kV “backbone” transmission system. This 765kV “backbone” could consist of:

e Construction of a 765kV bus at Byron to interconnect with project T32, T33 and T34

e Construction of two 765kV/345kV transformers between the Byron 765kV and existing
345KV systems

e Construction of two 765 kV circuits from Byron east and south to locations in AEP

With the addition of a 765 kV “backbone” system as described above, project T34 should not
have any contributions to the 345 kV line additions required for earlier queue projects. Also, it is
expected that the 765 kV “backbone” will address the overloads identified in Table 1 (See
Generator Deliverability section) and Table 2 (See Multiple Facility Contingency section).
Additional studies will be performed during the System Impact and Facilities Studies to
determine the optimum plan to address these issues. Studies will also be performed regarding
cost allocation among the various projects.

Potential Issues

The impacts on the AEP system due to the expansion of the 765kV system in ComEd and the
new 765kV tie lines to AEP have not been studied. Additional system reinforcements may be
required due to Project T34 and these line additions.

The Byron/Nelson area of the ComEd transmission system has historically been limited by
transient and dynamic stability concerns and previous studies for new generator interconnections
have identified severe limitations. Stability studies for this project will be performed during the
System Impact Study. It is possible that significant cost contributions may be required of this
project for new or previously identified stability upgrades.

Impacts on the MISO member transmission systems are not included in this analysis, but

they will be included in the Impact Study, which may reveal upgrades needed in the MISO
system not identified in this Feasibility Study.

Delivery of Energy Portion of Interconnection Request




PJM also studied the delivery of the energy portion of this interconnection request. Any
problems identified below are likely to result in operational restrictions to the project under
study. The developer can proceed with network upgrades to eliminate the operational restriction
at their discretion by submitting a Merchant Transmission Interconnection request.

Note: Only the most severely overloaded conditions are listed below. There is no guarantee of
full delivery of energy for this project by fixing only the conditions listed in this section. With a
Transmission Interconnection Request, a subsequent analysis will be performed which shall
study all overload conditions associated with the overloaded element(s) identified.

As a result of the aggregate energy resources in the area, the following violations were identified:

Table 4: Potential Congestion Issues
Item # [ Project Con:\;i\l/):tion Overloaded Element Frgr\;erload ;/‘; Tyl;:ting VIVA Contingent Element

4a | T34 480.6 BBﬁL‘;”;ZSIC({‘ﬁ%\SZ";ly 184.70% | 216.10% | Emergency | 1530| BYON Che”rr:i\éggzy Red 345kv
ab | T34 524.6 B&’;Z”sﬁ’si\rﬁ% \ézgezy 167.50% | 201.80% | Emergency |1530| "Nelsonto Leelgggfty 345KV line
ac | T34 607 &13'3)’4\2‘2{'/9&’”‘: lSSilgiér‘) 203.60% | 243.30% | Emergency | 1530| NNe'sonto Leelggg;ty 345kV line
4d | T34 703.8 Byrog;gk"\f‘;n?ggg BlUe| 155 400 | 162.90% | Emergency |1739| €Y Va”el)i’ntg f;'g’fg Lake 345kv
4e | T34 479.6 Byg’zstlfvv?ﬁ?ggztzwn 145.60% | 173.10% | Emergency |1739| "Nelsonto Leelgsogi‘ty 345KV line
a | T34 2413 W;umé"se;g"’("c f;fi;';gi'e 161.00% | 180.80% | Emergency | 1214 Wemp;tgx’"fepfgfggk Red
ag | T34 240.9 ngpéfgxl:gepfffg;k 145.40% | 163.40% | Emergency | 1341 Wemplae;‘;‘l’("c ;%E;’;i%i'e Blue
an | T34 698.2 N0 ree cou | 1935096 | 239.10% | Emergency | 1530 CNe™Y Valley 1o Sier Lake 345k
4 | T3a 277.9 (L\‘;S%Z;’(\\;Vl?r:fq;%z 182.50% | 205.00% | Emergency | 1234 | CMe™Y Va”el)i’ntg 155"23’% Lake 345kV




Table 4: Potential Congestion Issues (Continued)

. Contribution Overload % Rating .
Item # | Project MVA Overloaded Element From To Type VA Contingent Element
Walton Rd. (P20) to .
4 | T34 277.9 Electric Junction 345kvV | 188.70% | 211.20% | Emergency | 1234 |Chermy Valley to Silver Lake 345kv
line 18402 line 15616
Cherry Valley 345/138kV o o Nelson to Lee County 345kV line
4k T34 115.1 transformer #81 123.80% 148.60% | Emergency 465 15501
Cherry Valley 345/138kV o o Cherry Valley to Silver Lake 345kV
4] T34 95.1 transformer #82 131.00% 151.50% | Emergency 465 fine 15616
Cherry Valley 345/138kV o o Nelson to Lee County 345kV line
4m T34 120.2 transformer #83 125.10% 150.20% | Emergency 480 15501
Wempletown 345/138kV o o Nelson to Lee County 345kV line
4an T34 75.4 transformer #84 87.90% 103.60% | Emergency | 480 15501
Silver Lake 345kV Silver Lake to Libertyville Red
0, 0,
40 T34 36.2 transformer #82 94.00% 101.80% | Emergency | 465 345KV line 13821
Belvidere to Marengo Red
Tap portion of Belvidere- o o Cherry Valley to Silver Lake 345kV
4p T34 98.6 Marengo-Pleasant Valley 117.60% 140.50% | Emergency 430 fine 15616
138kV line 12204
Marengo Red Tap to
Pleasant Valley portion of .
4q | T34 119.9 Belvidere-Marengo- 191.60% | 232.50% | Emergency | 203 [CM€™Y Va”eﬁ’ntg f’s"g’fg Lake 345kv
Pleasant Valley Red 138kV
line 12204
Belvidere to Marengo Tap
Blue portion of Belvidere- o o Cherry Valley to Silver Lake 345kV
4r T34 109.9 Marengo-Woodstock 142.10% 167.70% | Emergency 430 fine 15616
138kV line 12205
Alpine Tap to Belvidere
portion of the Cherry Valley: .
4s | T34 98.6 E Rockford-Alpine- 161.00% | 184.30% | Emergency | 423 |CNeTy Valley to Silver Lake 345kv
Belvidere 138kV line line 15616
15623
Cherry Valley to E
Rockford portion of the .
4t T34 93.0 Cherry Valley-E Rockford- | 124.00% 139.50% | Emergency | 445 Cherry Valley o Silver Lake 345kv
Alpine-Belvidere 138kV line 15616
line 15623
E Rockford to Alpine Tap
portion of the Cherry Valley: .
a | T34 93.0 E Rockford-Alpine- 103.00% | 116.50% | Emergency | 690 |CNe™Y Valley to Silver Lake 345kv
Belvidere 138kV line line 15616
15623
Belvidere to Marengo Red
Tap portion of Belvidere- o o Cherry Valley to Silver Lake 345kV
4v T34 98.6 Marengo-Pleasant Valley 140.50% 163.50% | Emergency | 430 fine 15616
138kV line 12204
Marengo Red Tap to
Pleasant Valley portion of .
aw | T34 119.9 Belvidere-Marengo- 232.50% | 273.40% |Emergency| 203 |CNe™Y Va”eﬁ’ntg f’s"g’fg Lake 345kv
Pleasant Valley Red 138kV
line 12204
Belvidere to Marengo Tap
Blue portion of Belvidere- o o Cherry Valley to Silver Lake 345kV
4x T34 109.9 Marengo-Woodstock 167.70% 193.20% | Emergency 430 fine 15616
138kV line 12205




Table 4: Potential Congestion Issues (Continued)

. Contribution Overload % Rating .
Item # | Project MVA Overloaded Element From To Type VA Contingent Element
Marengo Tap to
ay | T34 88.6 V\goe‘isisd‘gékt?sveo‘;%z'&kof 191.80% | 225.70% | Emergency | 261 |CMe™ Va”elfntg 155"23’1’5 Lake 345kV
138kV line 12205
Marengo Blue to Marengo o o Woodstock to Pleasant Valley Blue
4z T34 48.9 Red 138KV bus tie 96.60% 123.00% | Emergency 185 138KV line 14106
Woodstock to Pleasant .
4aa | T34 88.6 Valley Blue 138KV line | 156.10% | 190.10% | Emergency | 261 |Chermy Valley to Silver Lake 345kv
14106 line 15616
Cherry Valley to B465
(Daimler Chrysler) portion Cherry Valley to Silver Lake 345kV
4ab | T34 84.6  |of the Cherry Valley-B465-| 122.40% | 141.40% | Emergency | 445 y Valley
N i, line 15616
Belvidere Blue 138kV line
15624
B465 (Daimler Chrysler) to
Belvidere portion of the .
Cherry Valley-Daimler Chrysler-
- - 0, 0,
4ac T34 84.6 Cherry Valley B4654 123.70% 143.40% | Emergency 178 Belvidere Blue 138KV line 15624
Belvidere Blue 138kV line
15624
Roscoe Bert Tap to Harlem
Tap Blue portion of o o Cherry Valley-Daimler Chrysler-
4ad T34 36.0 Wempletown to Belvidere 137.80% 158.00% | Emergency 178 Belvidere 138kV line 15624
138KV line 17105
T990 to Belvidere Blue Cherry Valley-Daimler Chrysler-
0, 0,
dae | T34 36.0 138KV line 17105 1562.20% | 172.40% | Emergency | 178 g dere 138KV line 15624
Sand Park to Harlem
portion of T990-Sand Park- i ~
daf | T34 36.0 Harlem-Roscoe Bert- | 119.10% | 139.30% | Emergency | 17g |CNeY Valley-Daimler Chrysier
. Belvidere 138kV line 15624
Wempletown 138kV line
17105
Waterman 138KV bus tie 2 o o Walton Rd. (P20) to Electric
4ag T34 60.5 3 306.60% 334.80% Emergency 215 Junction 345KV line 18402
Waterman to Glidden tap
portion of the Electric . .
4ah T34 244 Junction-N Aurora-Sugar 129.80% 140.70% Emergency 224 Waterman to Sandwich 138kV line
. 11301
Grove-Waterman-Glidden
138kV line 11106
Sugar Grove to Glidden tap
portion of the Electric . ;
4ai | T34 49.7 Junction-N Aurora-Sugar | 109.50% | 128.60% | Emergency| 261 |/Valerman to Sandwich 138kV line
" 11301
Grove-Waterman-Glidden
138KV line 11106
Cherry Valley to W.
4aj | T34 02.1 cr?e ‘i';ali’aﬂ:)‘;_\’/’vmg‘;l‘;{b_ 123.90% | 151.20% | Emergency| a33s | Nelsonto Leelgsogfty 345KV line
Glidden 138KV line 15627
W. DeKalb Tap to Glidden
portion of Cherry Valley-W. o o Nelson to Lee County 345kV line
4ak T34 92.1 DeKalb-Glidden 138KV line 161.30% 200.50% Emergency 235 15501
15627
W DeKalb Tap to
Waterman portion of .
dal | T34 322 Haumesser Rd. (Q57)to | 254.30% | 268.60% | Emergency| 225 Walton Rd. (P20) to Electric
. Junction 345kV line 18402
Waterman 138kV line
11323
Haumesser Rd. (Q57) to
W. DeKalb Tap portion of .
sam | T34 32.2 Haumesser Rd. (Q57) to | 226.70% | 239.00% | Emergency| 261 Walton Rd. (P20) to Electric
X Junction 345KV line 18402
Waterman 138KV line
11323




Table 4: Potential Congestion Issues (Continued)

. Contribution Overload % Rating .
Item # | Project MVA Overloaded Element From To Type VA Contingent Element
Steward to Haumesser Rd. o o Walton Rd. (P20) to Electric
dan | T34 822 (Q57) 138KV line 18623 | 162:40% | 174.80% | Emergency | 261 Junction 345KV line 18402
H440 (Rochelle) Tap to
Steward portion of McGirr o o Walton Rd. (P20) to Electric
dao | T34 304 Road-H440-Steward 157.50% | 169.20% | Emergency | 261 Junction 345KV line 18402
138kV line 16914
Dixon to McGirr Road Walton Rd. (P20) to Electric
0, 0,
4ap | T34 824 138KV line 10714 117.70% | 130.10% | Emergency | 261 Junction 345KV line 18402
McGirr Rd. to H440
(Rochelle) Tap portion of o o Walton Rd. (P20) to Electric
daq | T34 323 | McGirr Rd.-H440-Steward | 175-30% | 187.70% | Emergency | 261 Junction 345KV line 18402
138kV line 16914
Maryland to R55 138kV o o Nelson to Lee County 345KV line
dar T34 56.4 line 12411 94.50% 110.20% | Emergency 359 15501
R55 (Mount Morris Wind
Farm) to Dixon Tap portion o o Nelson to Lee County 345kV line
4as T34 56.4 of the R55-Dixon-Sterling 95.40% 111.10% | Emergency 359 15501
138kV line 37211
Dixon to R65/068 138kv Nelson to Lee County 345kV line
0, 0,
4at T34 78.8 line 10721 171.60% 214.90% Emergency 182 15501
z‘;&) tap i‘?}fﬁﬁg{;‘fgg&k Quad Cities to Sub 91 345kV line
4au T34 25.3 p Falls-H71-Garden Plain 121.90% 135.80% | Emergency 182 0401 & Quad Cities to Rock Creek
138KV line 15518 345KV line 0405 SPS
009 (Schauff Road) to
sav | T34 318 gggmi’:dmyaﬁzgfg;x;;h:e 9150% | 114.20% | Normal 140 None
138kV line 7411
Kewanee to Hennepin o o Crescent Ridge to Hennepin
4aw T34 15.0 138KV line 6101 125.50% 133.40% | Emergency 190 138KV line 6101
Crescent Ridge to o o Nelson to Walton Rd. (P20) 345kV
4ax T34 15.6 Hennepin 138kV line 6101 250.90% 265.10% | Emergency 110 line 15502
Hennepin to Oglesby Tap
portion of Hennepin- o o Hennepin to Hennepin Station
4ay T34 120 Oglesby Tap-Mazon 138kV 216.50% 227.50% | Emergency 110 138kV line (Formerly line 6101)
line 7713
] Powerton to Bension 345kV line
4az | T34 12.4 e dxiigfggﬂvzﬁﬁfizs 112.70% | 121.40% | Emergency | 183 |0302 & Powerton Unit #5
(Powerton SPOG 1-3-b)




OPTION 2:

Network Impacts

The T34 project was studied as a 1500 MW (555MW Capacity) injection at the STA 23 Collins
765kV substation in the ComEd area. Project T34 was evaluated for compliance with reliability
criteria for summer peak conditions in 2012. Potential network impacts were as follows:

Generator Deliverability
(Single or N-1 contingencies for the Capacity portion only of the interconnection)

No problems were identified.

Multiple Facility Contingency

(Double Circuit Tower Line contingencies were studied for the full energy output. The
contingencies of Line with Failed Breaker and Bus Fault will be performed for the Impact
Study.)

Table 5: Multiple Facility Contingency
. Contribution Overload % Rating .
Item # | Project MVA Overloaded Element From To Type VA Contingent Element
Goodings Grove-Blue Island-
. ) Wilton Center Blue 345KV line
sa | T34 800.5 W"t;’gSCk\ef‘l}ﬁ:flg‘i?O”t 95.60% | 109.10% Agﬂ';ﬁabéea;sad 5906 | 11613 & Goodings Grove-Blue
P 9 Island-Wilton Center Red 345kV
line 11614
Goodings Grove-Blue Island-
. ) Wilton Center Blue 345KV line
5b T34 230.4 tcr;’;'gzrf:r/ ?r‘s';\; 97.20% | 109.70% Agﬂ';ﬁabéeabsad 1841 | 11613 & Goodings Grove-Blue
P 9 Island-Wilton Center Red 345kV
line 11614
Walton Road (P20) to Electric
Collins 765/345kV o o, | Applicable Load Junction 345kV line 18402 & Plano
5¢ T34 219.4 transformer TR 92 88.50% | 100.40% Dump Rating 1841 to Electric Junction Red 345KV line
16703

Contribution to Previously Identified Overloads
(T34 contributes to the following contingency overloads, i.e. "Network Impacts”, identified for
earlier generation or transmission interconnection projects in the PJM Queue)

Table 6: Contribution to Previously Identified Overloads
. Contribution Overload % Rating .
Item # | Project MVA Overloaded Element From To Type VA Contingent Element
Plano to Electric Junction Red
Collins 765/345kV o o, | Applicable Load 345kV line 16703 & Plano to
6a T34 2374 transformer TR 92 102.80% | 115.70% Dump Rating 1841 Electric Junction Blue 345kV line
16704

Steady-State Voltage Requirements
(Summary of the VAR requirements based upon the results of the steady-state voltage studies)

To be determined in the System Impact Study.

Stability and Reactive Power Requirements for Low Voltage Ride Through
(Summary of the VAR requirements based upon the results of the dynamic studies)

To be determined in the System Impact Study.



New System Reinforcements
(Upgrades required to mitigate reliability criteria violations, i.e. Network Impacts, initially
caused by the addition of this project generation)

The T34 Multiple Facility results show the Wilton Center to Dumont 765 kV line #12215
overloads for loss of the Goodings Grove — Blue Island — Wilton Center Red and Blue 345 kV
lines (Item 5a). Additionally the Collins 765/345 kV transformer overloads for the loss of either
the Goodings Grove — Blue Island — Wilton Center Red and Blue 345 kV lines (Item 5b) or the
P20 to Electric Junction & the Plano to Electric Junction Red 345 kV lines #18402 & #16703
(Item 5c¢). The addition of a second 765/345 kV transformer at Collins does not address this
problem since there are only two 345 KV circuits at Collins. Prior projects in the PIM Queue
demonstrated the need to extend a 765 kV line from Collins easterly to a tie with the AEP
system. It is expected that this 765 kV backbone will also address the overload caused by the
loss of either of the two Goodings Grove 345 kV lines or the two Electric Junction 345 KV lines.

Contribution to Previously Identified System Reinforcements

(Overloads initially caused by prior Queue positions with additional contribution to overloading
by this project. This project may have a % allocation cost responsibility which will be calculated
and reported for the Impact Study)

Prior projects in the PJIM Queue for Option 2 demonstrated the need to construct a new 765 kV
line from Collins Station 23 to the AEP system. It is expected that the 765 kV “backbone” will
also address the overloads identified in Table 5 (See Multiple Facility Contingency section).
This project may have a cost allocation for the following previously identified system
reinforcements:

e Expansion of the 765 kV bus at Collins to accommodate an additional circuit

e Construction of a new 765 KV circuit from Collins east to a location in AEP

e Relocation of existing 765kV line 11216
Additional studies will be performed during the System Impact and Facilities Studies to
determine the optimum plan to address these issues. Studies will also be performed regarding

cost allocation among the various projects.

Potential Issues

A baseline overload for a Plano 345/138kV transformer with T34 contributions appeared in the
results for this study. After the T queue 2012 study case was locked, another Plano 345/138kV
transformer was added to the baseline upgrades, which should relieve this overload. No
allocations will be made to the T34 project at this time. This overload will be reviewed again
during the System Impact Study.

The impacts on the AEP system caused by the construction of a new 765kV tie line to AEP have
not been studied. Additional system reinforcements may be required due to Project T34 and this
line addition.



Impacts on the MISO member transmission systems are not included in this analysis, but
they will be included in the Impact Study, which may reveal upgrades needed in the MISO
system not identified in this Feasibility Study.

Delivery of Energy Portion of Interconnection Request

PJM also studied the delivery of the energy portion of this interconnection request. Any
problems identified below are likely to result in operational restrictions to the project under
study. The developer can proceed with network upgrades to eliminate the operational restriction
at their discretion by submitting a Merchant Transmission Interconnection request. However,
these upgrades are not required.

Note: Only the most severely overloaded conditions are listed below. There is no guarantee of
full delivery of energy for this project by fixing only the conditions listed in this section. With a
Transmission Interconnection Request, a subsequent analysis will be performed which shall
study all overload conditions associated with the overloaded element(s) identified.

As a result of the aggregate energy resources in the area, the following violations were
determined:

Table 7: Potential Congestion Issues

n Contribution Overload % Rating .
Item # | Project MVA Overloaded Element Erom To T7Re VA Contingent Element
7a | T3a 1192.8 Wilton Centerto Collins | ;) 4005 | 124.40% | Emergency | 1739 | Collins to Plano 765kV line 2315

765kV line 11216
Wilton Center to Dumont

7b T34 852.6 765KV line 11215 135.10% | 156.50% Emergency 3975 | Collins to Plano 765kV line 2315
7c | T34 602.9 t?;’:';};ﬁ;’ ?r‘g";\; 213.70% |257.40% | Emergency | 1380 |VVilton Center tlolché””s 765kV line
7d | T34 450.0 tf’;ﬁgﬁg:ﬂiz’r 3;‘2‘3/3 171.00% | 203.60% | Emergency | 1380 |Vilton Center tl(’lgfé””s 765KV line
7e | T34 447.0 tzizf"ozniz 3;‘;‘32 160.70% | 193.10% | Emergency | 1380 |VVilton Center tlolgloé””s 765KV line
7t | T34 290.3 W"tt‘r’;‘ngf‘zr;ﬁgig %“35"\’ 94.80% |115.80%| Emergency | 1380 | "Witon Cerﬁ‘;:ﬂg:?"”‘ 765KV
79 | T34 280.8 W"tt‘r’:ngfo’:ﬁ;ﬁg%‘fkv 94.60% |115.60%| Emergency | 1380 | Witon Ce“ﬁﬁ:&g:g“’m 765kv
7h T34 378.7 Collins tﬁangziin 345kvV 101.80% | 126.40% Emergency 1542 Wilton Center E;?f(lalins 765KV line

Blue Island-Wilton Center
portion of Goodings Grove- Wilton Center to Dumont 765kV

i 0, 0/
7i T34 196.9 Blue Island-Wilton Center 114.40% | 127.70% Emergency 1470 line 11215
Blue 345kV line 11613
Kendall County to . . .
7| T34 2192 | Lockport Red 345kV line | 112.50% | 125.10% | Emergency | 1739 |Witon Centerto Collins 765kV fine
10806 11216
Plano to Electric Junction o o Wilton Center to Collins 765kV line
7k T34 274.0 Red 345KV line 16703 135.00% | 150.70% Emergency 1739 11216
Plano to Electric Junction o o Wilton Center to Collins 765kV line
71 T34 246.1 Blue 345kV line 16704 133.40% | 148.80% Emergency 1596 11216




