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Scenario]@ CTA / Metra @ CTA/ @ ComkEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 1.3 -4.4 55 55 12.4 12.4 12.5 12.5
2 0 -4.8 0 5.6 0 12.3 0 125
3 0 -4.8 5.6 5.6 12.4 12.3 12.5 12.5
4 -4.8 0 10.1 0 12.2 0 12.5 0
5 -4.8 0 10.1 1.3 12.2 12.5 12.5 125
6 5.6 -9.9 0 11.2 12.2 12.2 12.2 12.5
7 -5.6 1.3 11.2 0 12.2 12.2 12.5 12.2
8 1.3 -4.4 55 55 12.4 12.4 12.5 12.5




K Cyme Results Comparison
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K CYME Study Information

I s.bstation load obtained from CEDAR for | (kw with [lipf).
tied to _ per SBT, load obtained from CIMS for -

(KW with o).

_ tied to I residential accounts per SBT, load estimated @ IKVA per
account.

_ tied to store _ per SBT but transformer was not

carrying load until per CIMS.

_ replaced _ but customer still tied to _ per SBT,

used CIMS [l 1oad for SBT customers on | (KW with o)

Il APT Ioad information used.

APT selected load date: :
APT actual load on :
APT WA on selected load date:
WA load: IR

- APT load information used.

O 0O0Oo

o] APT selected load date: :
o] APT actual load on :
o APT WA on selected load date:
o WA load: NN
Bl APT Ioad information used.
o APT selected load date: :
o APT actual load on :
o APT WA on selected load date:

WA load: [
- load allocation method

Open breaker at

substation.

o]

o Allocate ) on :

o Allocate I on :

o] A of flow from with A at the zero point prior

to radial load allocation.

Allocate A on I

Ignore motors.

O O
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K CYME Study Information
o Adjust pf at source (o for |l o for [, o for ) and

allocate to obtain an adjusted load PF of ] — ] on all feeders (i for |}

[l for .l for I

o Close bus tie at

substation and run analysis.

. - midpoint KV taken at cable section 438358322 and endpoint KV taken at
overhead section 438082858.

. - midpoint KV taken at cable section 438367686 and endpoint KV taken at
cable section 438302518.
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1 +1.3 -4.4 +5.5 +5.5 12.4 12.4 12.5 12.5 12.4 12.4 12.2 12.4
2 0.0 -4.8 0.0 +5.6 0.0 12.3 0.0 12.5 0.0 12.4 0.0 12.3
3 0.0 -4.8 +5.6 +5.6 12.4 12.3 12.5 12.5 12.4 124 12.3 12.3
4 -4.8 0.0 +10.1 0.0 12.2 0.0 12.5 0.0 12.2 0.0 12.1 0.0
5 -4.8 0.0 +10.1 +1.3 12.2 12.5 12.5 12.5 12.2 12.5 12.1 12.5
6 +5.6 -9.9 0.0 +11.2 12.2 12.2 12.2 12.5 12.2 12.4 12.1 12.2
7 -5.6 +1.3 +11.2 0.0 12.2 12.2 12.5 12.2 12.2 12.2 12.1 12.2
8 +1.3 4.4 +5.5 +5.5 12.4 12.4 12.5 12.5 12.4 12.4 12.2 12.4

Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.
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Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.

PUBLIC

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.

Scenario 8: Transfer i to [l - loss of ] would transfer |l to [l
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Scenario|l@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -0.6 0.2 3.6 3.7 12.4 12.4 12.5 12.5
2 0.0 -0.5 0.0 4.3 0.0 12.4 0.0 12.5
3 0.0 -0.5 2.9 4.3 12.4 12.4 12,5 12.5
4 -0.5 0.0 35 0.0 12.4 0.0 12.5 0.0
5 -0.5 0.0 35 3.8 12.4 12.4 12.5 12.5
6 2.9 -3.4 0.0 7.3 12.3 12.3 12.3 12.5
7 -4.2 3.7 7.3 0.0 12.3 12.3 12.5 12.3
8
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KK CTA Cyme Results Comparison
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KK CTA CYME Study Information

PUBLIC

-, assumed load demand of . kVA (load information obtained from CIMS).

KK CTA (Il substation load was obtained from Cedar Loads. Peak load for
each feeding line is [y kVA with assumed PF=|Jjj}.

Il ~PT Ioad information used.

o APT selected load date:

) APT actual load on ‘HA/RARA > B~
o APT WA on selected load date:
o

WA load: JIA/IARA > A

- APT load information used.

o APT selected load date:

) APT actual load on A~ > A
o APT WA on selected load date

o

WA load: |IA/IAEA> A

- CTA load allocation method

o Validate in the CYME model all transformers, ESS loads, including [Jij
kVA for each feeding line at per Cedar meter information.

0 Open downstream of section (zero point). This allowed for proper
load allocation on the feeders.

o Power factor of [ for ] and o6 for [l were used during
allocation so as to obtain an adjusted load PF of [} o6 on all feeders.

0 Close zero-point and run analysis.

Physical midpoint kV on feeder is taken at section .
Physical endpoint kV on feeder is taken at section :

Physical midpoint kV on feeder is taken at section .
Physical endpoint kV on feeder is taken at section :
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1 -0.6 0.2 3.6 3.7 12.4 12.4 12.5 12.5 12.4 12.4 12.4 12.4
2 0 -0.5 0 4.3 0 12.4 0 12.5 0 12.4 0 12.4
3 0 -0.5 2.9 4.3 12.4 12.4 12.5 12.5 12.4 12.4 12.4 12.4
4 -0.5 0 3.5 0 12.4 0 12.5 0 12.4 0 12.4 0
5 -0.5 0 35 3.8 12.4 12.4 12.5 12.5 12.4 12.4 12.4 12.4
6 2.9 -34 0 7.3 12.3 12.3 12.3 12.5 12.3 12.4 12.3 12.3
7 -4.2 3.7 7.3 0 12.3 12.3 12.5 12.3 12.4 12.2 12.3 12.2
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #2.



Work Paper to Study Report #5

Called For by the Order in Docket No. 10-0467

PUBLIC Use of Railroad Customers' Electric Traction Power Facilities
Page 2 of 2

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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KKK CYME Study Results

Scenariol@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ ComEd-| @ ComEd -

-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)

(MVA) #1 (KV) #2 (kV)
1 -0.4 -0.3 6.2 5.8 12.9 12.9 13.0 13.0
2 0.0 -0.5 0.0 6.2 0.0 12.9 0.0 13.0
3 0.0 -0.5 5.8 6.2 0.0 12.9 13.0 13.0
4 -0.5 0.0 6.3 0.0 12.8 0.0 13.0 0.0
5 -0.5 0.0 6.3 5.8 12.8 0.0 13.0 13.0
6 5.6 -6.1 0.0 12.0 12.7 12.7 0.0 13.0
7 -5.9 5.4 12.0 0.0 12.4 12.4 13.0 0.0
8 KV




KKK Cyme Results Comparison
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KKK CYME Study Information

- substation load was obtained from Cedar Loads. Peak load for each feeding
line is [, with assumed PF=|jjil}

Bl APT load information used.

o] APT selected load date:
o APT actual load on
o] APT WA on selected load date:
0 WA load: N

- APT load information used.

o APT selected load date:

o APT actual load on

o APT WA on selected load date:
0 ]

WA load:

Il 1024 allocation method

o Validate in the CYME model all transformers, ESS loads, including i}
for each feeding line at [Jfiper Cedar meter information.

o Open section il (i.e., assumed zero point of the network). This allowed
for proper load allocation on the feeders.

o Power factor of [fifor i} and [Jllfor [l was used during allocation so
as to obtain an adjusted load PF of on all feeders.

o Ignore motors.

0 Open zero-point and allocate the loads.

0 Close zero-point and run analysis.

Physical midpoint kV on feeder - Is taken at section 40249513 and the
endpoint kV is taken at section 189391085.

Physical midpoint kV on feeder - Is taken at section 169221 and the endpoint
KV is taken at section 42344466.
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4 -5 0 6.3 0 12.8 0 13.0 0 12.9 0 12.8 0
5 -5 0 6.3 5.8 12.8 0 13.0 13.0 12.9 12.9 12.9 12.9
6 5.6 -6.1 0 12.0 12.7 12.7 0 13.0 12.4 12.7 12.7 12.7
7 -5.9 54 12 0 12.4 12.4 13.0 0 12.8 12.4 12.4 12.4
Scenario:

Scenario 1: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of

ComEd circuit #1.

Scenario 3: @ CTA connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an outage of

CTA Bus #1.

Scenario 4: @ CTA connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of

ComEd circuit #2.
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Scenario 5: @ CTA connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an outage of
CTA Bus #2.

Scenario 6: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for ComEd
circuit #1.

Scenario 7: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for ComEd
circuit #2.
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Scenario]@ CTA / Metra @ CTA/ @ ComkEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -2.8 0.3 4.5 4.5 12.3 12.3 12.5 12.5
2 0 -2.6 0 7.4 0 12.2 0 12.5
3 0 -2.6 1.5 7.4 12.4 12.2 12.5 12.5
4 -2.6 0 4.3 0 12.4 0 12.5 0
5 -2.6 0 4.3 4.7 12.4 12.3 12.5 125
6 1.7 -4.2 0 9.1 12.2 12.2 12.1 12.5
7 -7.2 4.7 9.1 0 12.2 12.2 12.5 12.2
8




L. Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
2.5 KV 125K
< e
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 1 <
<— S
CTA/Metra Connection # 1 MVA 2.3 KV 12.3 K CTA/Metra Connection # 2 MVA
—> | | <—
[ 1
|
CTA/Metra MVA
| 25 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— [ (] <
0 KV 12.5 KY
: < —_—
|
Circuit # 1 MVA : Circuit # 2 MVA
—> SCENARIO 2 <
|
|
I
| «<— —
CTA/Metra Connection # 1 MVA | oKV 12.2 K CTA/Metra Connection # 2 MVA
— & <~
[ 1
|
CTA/Metra MVA

2.6 |

Circuit 1
ComEd # 1 MVA
—> |
12.5 KV
<

Circuit # 1 MVA

Circuit 2

ComEd # 2 MVA

Rl
lﬂ

Circuit # 2 MVA

—> SCENARIO 3 <
< >
CTA/Metra Connection # 1 MVA 2.4 KV 12.2 K CTA/Metra Connection # 2 MVA
—> | <—
CTA/Metra MVA
| 2.6 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> | I I
12.5 KV 0 KV
< l
|
Circuit # 1 MVA : Circuit # 2 MVA
—> SCENARIO 4 | <
|
|
I
— >
CTA/Metra Connection # 1 MVA 2.4 KV okv 1 CTA/Metra Connection # 2 MVA
— [ ] I;I <[ o]
[ 1
|

CTA/Metra MVA

| 2.6
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Circuit 1

ComEd # 1 MVA

(23 1—[]

Circuit # 1 MVA

[ | —

%2.5 KV

Circuit 2

SCENARIO 5

12.5 Kg

ComEd # 2 MVA

[« a7 |

Circuit # 2 MVA

<[z |

<« —>
CTA/Metra Connection # 1 MVA 2.4 KV 12.3 K CTA/Metra Connection # 2 MVA
—> | | <—
: I_ _______ |
CTA/Metra MVA
| 2.6 |
Circuit 1 Circuit 2
|
ComEd # 1 MVA I ComEd # 2 MVA
— [] <
12.1 KV 125K
pEEL 257
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 6 <
< —
CTA/Metra Connection # 1 MVA 12.2 KV 12.2 K CTA/Metra Connection # 2 MVA
—> | | <—
[ 1
|
CTA/Metra MVA
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Circuit 1
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(o1 1—[]
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[ | —
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Circuit 1
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[ o 1—[

Circuit # 1 MVA

—>

CTA/Metra Connection # 1 MVA

=

Circuit 2
|
I ComEd # 2 MVA
<«
12.5 KV 12.2 KV
<
Circuit # 2 MVA
SCENARIO 7 <
<—
12.2 KV 12.2 K CTA/Metra Connection # 2 MVA
| <—
[ 1
|
CTA/Metra MVA
| 2.5 |
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] [] <
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L CYME Study Information

Warning: Transformer 12470-3760_750KVA is no longer in the equipment
database. The default will be used (Section: 109530688, Two-Winding
Transformer setting: [l - changed to 12470-4160 750K VA.

Warning: Transformer 6900-2160 500KVA is no longer in the equipment
database. The default will be used (Section: 437960048, Two-Winding
Transformer setting: | ll]) - changed to 7200-2400 500K VA.

Warning: The shunt capacitor 1200 4KV is no longer in the equipment database.
The default will be used (Section: 4379603300, Shunt capacitor setting: [ )
- changed to 300_4KV.

Warning: Rated voltage is invalid. The value must be greater than 0.00000. The

default value 13.80000 will be used. Rated power is invalid. The value must be

greater than 0.00000. The default value 100.00000 will be used. Generator ||l
is no longer in the equipment database. The default will be used.

(Section: 438170497-2, Synchronous Generator Setting: || GzGN -

Generator information not available, used default values, generator turned

off.

- substation load obtained from CIMS for _ (KW with .pf).

- deleted from CYME. One line diagram and Ranger shows - with an
open disconnect in

_ load on _ Move .KVA from _ to _ in

CYME.

and load from CIMS (KW with .pf) for . meters tied to
per SBT for divided equally to both transformers.

qd from CIMS (KW with .pf) for . meters tied to _ per

SBT for )

- APT load information used.

APT selected load date:
APT actual load on
APT WA on selected load date:
WA load:
WA load with

O O0OO0OO0O0o

complete:
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L CYME Study Information

Il APT load information used.

O O0OO0OO0Oo

APT selected load date:
APT actual load on
APT WA on selected load date:
WA load:
WA load with

complete:

I (04 allocation method

O O0OO0Oo

O O

(0]

Open breaker at substation.
Allocate

Allocate

of flow from with [JJll WA at the zero point prior to
radial load allocation.
Ignore motors.
Adjust pf at source %‘or. o for ) and allocate to obtain
in adjusted load PF of on both feeders (Jilifor I Ilor B
).
Close [l breaker at |l substation and run analysis.

- midpoint KV taken at cable section 438307653 and endpoint KV taken at
cable section 438171728.

- midpoint KV taken at cable section 717020179 and endpoint KV taken at
cable section 438170497-1.
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L CYME Study Results
® = 7 o ® = 7 o . o . o
c < ) = c o = = = = = =
.g -S 5 5 .g -8 5 5 5 < =] < 5 < = <
o S~ |3 |E_ |2 |3 2 = g £X% |EX |EX | EX
= c < c <« 0O < O < C ~ c ~ O~ O~ O + O = O + O «
5 182 |82 22 |32 |82 |88 3% |22 |28 2% 3% =%
3 Q2 ’2 |02 |82 |9Q< 7~ U (@Y |Odf |US (U8 L&
< < e e < < e e e = E = E c E c
[ = o o [ — o o o > o > o o W
O O O O O O O O O O O O
© ® ® ® e ® ® ® ® ® ® ®
1 -2.8 +0.3 +4.5 +4.5 12.3 12.3 12.5 12.5 12.4 12.4 12.3 12.3
2 0.0 -2.6 0.0 +7.4 0.0 12.2 0.0 12.5 0.0 12.3 0.0 12.2
3 0.0 -2.6 +1.5 +7.4 12.4 12.2 12.5 12.5 12.5 12.3 12.4 12.2
4 -2.6 0.0 +4.3 0.0 12.4 0.0 12.5 0.0 12.4 0.0 12.3 0.0
5 -2. 0.0 +4.3 +4.7 12.4 12.3 12.5 12.5 12.4 12.4 12.3 12.3
6 +1.7 -4.2 0.0 +9.1 12.2 12.2 12.1 12.5 12.1 12.2 12.1 12.1
7 -7.2 +4.7 +9.1 0.0 12.2 12.2 12.5 12.2 12.3 12.2 12.2 12.1
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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At - -substation, load was obtained from Cedar Loads. Peak load for
each feeding line is [JJlIkw with assumed PF=|}l}

At - _ substation, load was obtained from Cedar Loads. Peak
load for each feeding line is [JJllkw with assumed PF=|}l}.

T, -Substation, peak load for -Was obtained from APT data on

- APT load information used.

o APT selected load date:
APT actual load on :
APT WA on selected load date:

WA load: [IINA~> A

- APT load information used.

APT selected load date:
) APT actual load on : > A
o APT WA on selected load date:
) WA load: |~ > A

- APT load information used.

APT selected load date:
o) APT actual load on : > A
o] APT WA on selected load date:
o) WA load: [ ll~> A

- APT load information used.

APT selected load date:
o) APT actual load on : xd
o APT WA on selected load date

WA load: | ll~A> A

ed 0O

(0}
o
o

@]

@]

@]

@]

-CTA load allocation method
o Validate in the CYME model all transformers, ESS loads, including .
IkVA for each feeding line at [ lland [k A for each line at
per Cedar meter information.
o Open bus W (zero point#1), open section 485651555 (zero point
#2), open bus tie (zero point #3) and open section 3073 (zero point
#4). This allowed for proper load allocation on the feeders.
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o Enter feeder Ioadm WA -AﬁA
A contributed to ), A for (Avg. WA minus
the A supported from and minus [JJEIA supported from |
l, A for (Avg. WA

and minus supported from
(Avg. A plus contributed to
o Power factor of

).
% for | lland % for | and
were used during allocation so as to obtain an adjusted load PF of

% on all feeders.
0 Close zero-points and run analysis.

, for

Physical midpoint kV on feeder - Is taken at section 1054938760 and
physical endpoint kV is taken at section 239753115.

Physical midpoint kV on feeder - is taken at section 239785426 and
physical endpoint kV is taken at section 239755057.

Physical midpoint kV on feeder - is taken at section 716718687 and
physical endpoint kV is taken at section 485507580.

Physical midpoint kV on feeder - is taken at section 239785965 and
physical endpoint kV is taken at section 239691812.

lus the [

contributed to [
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Scenario:
Scenario 1:

Scenario 2:
Scenario 3:
Scenario 4:
Scenario 5:
Scenario 6:
Scenario 7:
Scenario 8:
Scenario 9:
Scenario 10
Scenario 11
Scenario 12
Scenario 13
Scenario 14

Scenario 15

Work Paper to Study Report #5

Called For by the Order in Docket No. 10-0467

Use of Railroad Customers' Electric Traction Power Facilities
Page 2 of 2

@ CTA/Metra connection #1, #2, #3 and #4 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @ SS connection #1, #2 and #3 closed. This represents the normal condition.

@ CTA/Metra connection #1 open and #2, #3 and #4 closed, @ ComEd circuit #1 open and #2, #3 and #4 closed, @SS connection #1, #2 and #3 closed. This represents an outage of ComEd circuit #1.

@ CTA/Metra connection #1 and bus tie open and #2, #3 and #4 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @SS connection #1, #2 and #3 closed. This represents an outage of CTA/Metra Bus #1.
@ CTA/Metra connection #1, #3 and #4 closed and #2 open, @ ComEd circuit #1,#3 and #4 closed and #2 open, @SS connection #1 open, #2 and #3 closed. This represents an outage of ComEd circuit #2.
@ CTA/Metra connection #1, #3 and #4 closed and #2 and bus tie open, @ ComEd circuit #1,#2, #3 and #4 , @SS connection #1, #2 and #3 closed This represents an outage of CTA/Metra Bus #2.

@ CTA/Metra connection #1, #2 and #4 closed and #3 open, @ ComEd circuit #1,#2 and #4 closed and #3 open , @SS connection #1 and #3 closed, #2 open. This represents an outage of ComEd circuit #3.
@ CTA/Metra connection #1, #2 and #4 closed and #3 and bus tie open, @ ComEd circuit #1, #2, #3 and #4 closed, @SS connection #1,#2 and #3 closed. This represents an outage of CTA/Metra Bus #3.
@ CTA/Metra connection #1, #2 and #3 closed and #4 open, @ ComEd circuit #1, #2 and #3 closed and #4 open, @SS connection #1 and #2 closed, #3 open. This represents an outage of ComEd circuit #4.
@ CTA/Metra connection #1, #2 and #3 closed and #4 and bus tie open, @ ComEd circuit #1, #2, #3 and #4 closed, @SS connection #1,#2 and #3 closed. This represents an outage of CTA/Metra Bus #4.

. @ CTA/Metra connection #1, #2, #3 and #4 closed, @ ComEd circuit #2, #3 and #4 closed and #1 open, @SS connection #1,#2 and #3 closed. This represents loss of source for ComEd circuit #1.

. @ CTA/Metra connection #1, #2, #3 and #4 closed, @ ComEd circuit #1, #3 and #4 closed and #2 open, @SS connection #1,#2 and #3 closed. This represents loss of source for ComEd circuit #2.

: @ CTA/Metra connection #1, #2, #3 and #4 closed, @ ComEd circuit #1, #2 and #4 closed and #3 open, @SS connection #1,#2 and #3 closed. This represents loss of source for ComEd circuit #3.

: @ CTA/Metra connection #1, #2, #3 and #4 closed, @ ComEd circuit #1, #2 and #3 closed and #4 open, @SS connection #1,#2 and #3 closed. This represents loss of source for ComEd circuit #4.

. @ CTA/Metra connection #1, #2, #3 and #4 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @SS connection #1, #2 closed #3 and bus tie open. This represents loss of SS bus #2.

: @ CTA/Metra connection #1, #2, #3 and #4 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @SS connection #1, #2 and bus tie open #3 closed. This represents loss of SS bus #1.
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1 -0.7 -0.5 -0.5 -0.8 -3.3 -3.1 -3.8 4.4 5.0 6.7 5.6 12.9 12.9 13.0 13.0 13.0 13.0 13.0 13.0 12.9 12.9 12.9
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Scenariol@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ ComEd- | @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -1.5 0.1 55 6.2 12.6 12.6 12.9 12.9
2 0 -1.5 0 7.8 0 12.5 0 12.9
3 0 -1.5 3.9 7.8 12.7 12,5 12.9 12.9
4 -1.5 0 5.5 0 12.6 0 12.9 0
5 -1.5 0 5.5 6.2 12.6 12.6 12.9 12.9
6 3.8 -5.3 0 12.1 12.2 12.2 12.2 12.8
7 -7.6 6.1 12.2 0 12.1 12.1 12.8 12
8

KV
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M CTA CYME Study Information

PUBLIC

M CTA (-) substation load was obtained from Cedar Loads. Peak load for
each feeding line is Jf KVA with assumed PF=|Jjj}

- APT load information used.

o
o
o
(0}

APT selected load date:
APT actual load on 1/ Ed |
APT WA on selected load date: |Jjil§

WA load: IV > B

Il ~PT Ioad information used.

(0]

o
(0}
o

APT selected load date:
APT actual load on : >B
APT WA on selected load date:

WA load: VIS B

M CTA load allocation method

(0]

(0]

o
o
o

Validate in the CYME model all transformers, ESS loads, including ||
KVA for each feeding line at |JJJfj per Cedar meter information.

Inserted switch at the point where feeder |JJlij is supporting [ to loads on
the [l feeder network (i.e., assumed zero point of the network). This
allowed for proper load allocation on the two feeders.

Enter feeder loads: Jlij for |l (Avg WA 1,&ninus the [ contributed to ||j
) and i for (Avg WA [l plus the JJA supported from [JD.
Power factor of J§% for [Jjjij and were used during allocation so as
to obtain an adjusted load PF of jj — || % on both feeders.

Ignore motors.

Open zero-point switch and allocate the loads.
Close zero-point switch and run analysis.

Physical midpoint on feeder Is taken at cable right outside - and the
endpoint is taken between and [N
Physical midpoint on feeder is taken on cable at intersection of _

and endpoint is taken at cable after
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M CYME Study Results
b > o N en > e X en S en >
c o= = = c c = ) = = +— )
-S -8 'S S .S -g S S S g 5 g =] 9 = ’>"
o S~ |8~ | | |38 3 = = £EX |EX |EX | EX
= c < c <« O < O < C ~ c ~ O~ O~ O = O O = O =
5 |82 |83 |23 |23 |8%(8% 32 |32 |38 |38 |38 |38
s |92 'S |@2 |@2 |9% |9% |@T |@T |ds ds (g8 |@s
< < e e < < e e e = e = E c E c
[ — o o [ = o o o > o > O W o
O O @) @) O O @) @) @) @) @] @]
® © ® ® ® ® ® ® ® ® ® ®
1 -1.5 +0.1 +5.5 +6.2 12.6 12.6 12.9 12.9 12.6 12.6 12.5 12.6
2 0 -1.5 0 +7.8 0 12.5 0 12.9 0 12.5 0 12.5
3 0 -1.5 +3.9 +7.8 12.7 12.5 12.9 12.9 12.7 12.5 12.6 12.5
4 -1.5 0 +5.5 0 12.6 0 12.9 0 12.6 0 12.5 0
5 -1.5 0 +5.5 +6.2 12.6 12.6 12.9 12.9 12.6 12.6 12.5 12.6
6 +3.8 -5.3 0 +12.1 12.2 12.2 12.2 12.8 12.2 12.3 12.1 12.2
7 -7.6 +6.1 +12.2 0 12.1 12.1 12.8 12.0 12.1 12.0 12.0 12.0
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of

ComkEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of

ComkEd circuit #2.
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Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComEd circuit #2.
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MM CTA CYME Study Results
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Scenariol@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ ComEd- | @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -0.9 0.0 3.4 3.5 12.4 12.4 12.5 12.5
2 0.0 -0.9 0.0 4.4 0.0 12.4 0.0 12.5
3 0.0 -0.9 25 4.4 12.4 12.4 12,5 12.5
4 -0.9 0.0 3.4 0.0 12.4 0.0 12.5 0.0
5 -0.9 0.0 3.4 3.6 12.4 12.4 12,5 12.5
6 2.4 -3.3 0.0 6.9 12.3 12.3 12.3 12.5
7 -4.4 3.5 6.9 0.0 12.3 12.3 12.5 12.2
8

KV

Page 1 of 3



MM CTA Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <
12.5 KV 12.5 KV
< —

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 1 <— [ s |
< _—

CTA/Metra Connection # 1 MVA 2.4 KV 12.4 K CTA/Metra Connection # 2 MVA
—> <—
| |
CTA/Metra MVA

0.9 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <«
I OKV 12.5 KY
| < —_—
|
Circuit # 1 MVA : Circuit # 2 MVA
—> | SCENARIO 2 <— [ 35 ]
|
|
|
| €<— E—
CTA/Metra Connection # 1 MVA | OKV 124 K CTA/Metra Connection # 2 MVA
—> <—
| |

CTA/Metra MVA

0.9 |
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <
12.5 KV 12.5 KV
< SRS
Circuit# 1 MVA Circuit # 2 MVA
—> SCENARIO 3 <—
< >
CTA/Metra Connection # 1 MVA 2.4 KV 12.4 K CTA/Metra Connection # 2 MVA
—> <—
L |
CTA/Metra MVA
| 0.9 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
> —
12.5 KV OKV_ 1
< —>
|
Circuit # 1 MVA : Circuit # 2 MVA
[ 25 | — SCENARIO 4 | <—
|
|
|
< —>
CTA/Metra Connection # 1 MVA 2.4 KV 0KV _1 CTA/Metra Connection # 2 MVA
—> <
| |

CTA/Metra MVA

0.9
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <
12.5 KV 125 K

20 25 K4
Circuit# 1 MVA Circuit # 2 MVA
—> SCENARIO 5 <— [ s |

< —

CTA/Metra Connection # 1 MVA 2.4 KV 12.4 K CTA/Metra Connection # 2 MVA
—> <—
1 1
CTA/Metra MVA
| 0.9 |
Circuit 1 Circuit 2

|
ComEd # 1 MVA ! ComEd # 2 MVA
—> <«
12.3 KV 125K

<28 25Ky
Circuit # 1 MVA Circuit # 2 MVA
[ 24 | —> SCENARIO 6 <— [ 36 |

< —

CTA/Metra Connection # 1 MVA 12.3 KV 12.3 K CTA/Metra Connection # 2 MVA
= —
| |
CTA/Metra MVA

0.9

Circuit 1

ComEd # 1 MVA

[ 69 | —>

Circuit # 1 MVA
[ | —

CTA/Metra Connection # 1 MVA

I
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Circuit 2

Circuit 1

ComEd # 1 MVA

[ 00 | —

Circuit # 1 MVA

[ 00 |—

CTA/Metra Connection # 1 MVA

[0 | —

ComEd # 2 MVA

<— [ 00 ]

12.5 KV 12.2 KV

Circuit # 2 MVA
SCENARIO 7 <[ 35 |

< e

12.3 KV 12.3 K CTA/Metra Connection # 2 MVA
—
|
CTA/Metra MVA
| 0.9 |
Circuit 2
ComEd # 2 MVA
<—
KV KV
<

Circuit # 2 MVA
SCENARIO 8 <

< E—

KV KV CTA/Metra Connection # 2 MVA
<«
|
CTA/Metra MVA
| 0.0 |
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MM CTA CYME Study Information
Following load demand for - _ assumed load demand of .

kVA at PF=| (From load information provided by CIMS, Cedar and SER).
o]

PUBLIC

O O0OO0oOo

I . -ssumed load demand [likw at PF=J} on feeder [l
-, _ assumed load demand .kW at PF=. on feeder -

(From load information provided by CIMS, Cedar and SER).

-, _assumed load demand IkW at PF=.. (From load

information provided by CIMS, Cedar and SER).

-, _assumed load demand .kW at PF:.. (From load

information provided by CIMS, Cedar and SER).

-, _ assumed load demand .kW at PF:.. (From load

information provided by CIMS, Cedar and SER).

-, _ assumed load demand .kW at PF:.. (From load

information provided by CIMS, Cedar and SER).
o]

O O0O0OO0O0

-, _ assumed load demand IkW at PF:.. (From load

information provided by CIMS, Cedar and SER).

- (-) substation load was obtained from Cedar Loads. Peak load for
each feeding line is JJkw, with assumed PF=|JjJ}

Il ~PT Ioad information used.

PT selected load date:
APT actual load on : > B
APT WA on selected load date:

WA load: IV > B

O O0O0Oo
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Bl ~PT load information used.

O 00O

APT selected load date:
APT actual load on :
APT WA on selected load date:

WA load: VIS B

>l

-Ioad allocation method

(0]

(0]

(0]

(0]

(0}
o

Validate in the CYME model all transformers, ESS loads, including ||
kVA for each feeding line at il per Cedar meter information.

Open section |l (i.e., assumed zero point of the network). This
allowed for proper load allocation on the feeders.

Power factor of [} for ] and o6 for [l were used during
allocation so as to obtain an adjusted load PF of [}~ |26 on all feeders.
Ignore motors.

Open zero-point section [l and allocate the loads.

Close zero-point and run analysis.

Physical midpoint kV on feeder - is taken at section - and the endpoint
KV is taken at section

Physical midpoint kV on feeder - is taken at section - and the endpoint
KV is taken at section
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MM CTA CYME Study Results
O - - - - I - = A - -
c < ) = c o = = ) ) = =
.8 -g =] S .g -g 'S S S < =] < S < = <
o S~ |8~ |SE_ |5 |8 3 = = £EX |EX |EX | EX
= c < c <« O < O < C ~ c ~ O~ O~ O +— O = O ~ O +—
5 182 |82 22 |32 |82 |88 3% |22 |28 2% 3% =%
3 ez |92 |g@2 |g2 [T (9% |@¥ |@T |Zs |Zs |de |ds
< < e e < < e e E = E = E c E c
[ = o o [ — o o o > o > o o W
O O @] (@) O O (@) o @) @] @) @)
® b ® ® ® & ® ® ® ® ® ®
1 -0.9 0.0 34 3.5 12.4 12.4 12.5 12.5 12.4 12.4 12.4 12.3
2 0 -0.9 0 4.4 0 12.4 0 12.5 0 12.3 0 12.3
3 0 -0.9 2.5 4.4 12.4 12.4 12.5 12.5 12.4 12.3 12.4 12.3
4 -0.9 0 3.4 0 12.4 0 12.5 0 12.4 0 12.4 0
5 -0.9 0 34 3.6 12.4 12.4 12.5 12.5 12.4 12.4 12.4 12.3
6 2.4 -3.3 0 6.9 12.3 12.3 12.3 12.5 12.2 12.2 12.2 12.2
7 -4.4 3.5 6.9 0 12.3 12.3 12.5 12.2 12.2 12.2 12.2 12.2
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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N CYME Study Results
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Scenario|@ CTA / Metra @ CTA/ @ ComEd - @ ComkEd - @ CTA/ @ CTA/ @ ComEd - | @ ComEd -
Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 0.5 -4.0 6.5 55 12.3 12.3 12.4 12.4
2 0.0 -3.5 0.0 5.0 0.0 12.3 0.0 12.5
3 0.0 -3.5 6.9 5.0 12.3 12.3 12.4 12.5
4 -3.5 0.0 10.5 0.0 12.2 0.0 12.3 0.0
5 -3.5 0.0 10.5 1.7 12.2 12.5 12.3 12.5
6 6.9 -10.4 0.0 12.2 12.1 12.1 12.1 12.3
7 -5.0 1.7 12.2 0.0 12.1 12.1 12.4 12.1
8




N Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
12.4 KV 12.4 KV
< E—

Circuit # 1 MVA Circuit # 2 MVA
[ 70 | —> SCENARIO 1 <[5 |
— —

CTA/Metra Connection # 1 MVA 2.3 KV 12.3 K CTA/Metra Connection # 2 MVA
— Pl
| |
CTA/Metra MVA
| 35 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <

I 0KV 12.5 KV
| <— —
|
|
Circuit # 1 MVA | Circuit # 2 MVA
—> | SCENARIO 2 <
|
|
| «<— _—
CTA/Metra Connection # 1 MVA Il oKV 12.3 K CTA/Metra Connection # 2 MVA
—> <
| |

CTA/Metra MVA
| 3.5
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
[ 69 | — <— [ 50 ]
12.4 KV 12.5 K!/

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 3 <[5 |
— —

CTA/Metra Connection # 1 MVA 2.3 KV 12.3 K CTA/Metra Connection # 2 MVA
[ 00 | — <— [ 35 ]

|

CTA/Metra MVA
| 3.5 |
Circuit 1 Circuit 2

ComEd # 1 MVA ComEd # 2 MVA
— <

12.3 KV okv 1

& —>

|

|
Circuit # 1 MVA | Circuit # 2 MVA
— SCENARIO 4 | <—

|

|

< —>

CTA/Metra Connection # 1 MVA 12.2 KV okv _l CTA/Metra Connection # 2 MVA

—> <

|

CTA/Metra MVA
| 3.5




Circuit 1

ComEd # 1 MVA

[ 105 ] —>

Circuit # 1 MVA

%2.3 KV

Circuit 2

12.5 K\é

ComEd # 2 MVA

— [ 17 ]

Circuit # 2 MVA

7.0 —> SCENARIO 5 < 1.7
— —

CTA/Metra Connection # 1 MVA 2.2 KV 125K CTA/Metra Connection # 2 MVA
— —
R . .'

CTA/Metra MVA

| 3.5
Circuit 1 Circuit 2
|
ComEd # 1 MVA ] ComEd # 2 MVA
— —
12.1 KV 12.3 KY
< —

Circuit # 1 MVA Circuit # 2 MVA
— |  smamos | <—
<— _—

CTA/Metra Connection # 1 MVA 12.1 KV 12.1 K CTA/Metra Connection # 2 MVA
—> <«
| |

CTA/Metra MVA

3.5
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Circuit 1 Circuit 2
|
ComEd # 1 MVA ! ComEd # 2 MVA
—> —
12.4 KV 12.1 KV
< —>
Circuit # 1 MVA Circuit # 2 MVA
7.2 —> SCENARIO 7 <— 1.7
—
CTA/Metra Connection # 1 MVA 12.1 KV 12.1 K CTA/Metra Connection # 2 MVA
— <
|
CTA/Metra MVA
| 33 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <
KV KV
< —

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 8 <
< —

CTA/Metra Connection # 1 MVA KV KV CTA/Metra Connection # 2 MVA
—> <

|

CTA/Metra MVA

0.0
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N- CYME Study Information

-, used loads of - kw for each point of service..

-substation load obtained from Cedar for - (KW with -pf).

O O0OO0Oo

O O0O0oo

PT load information used.
APT selected load date:
APT actual load on : ->
APT WA on selected load date:

WA load: |~ > A

APT load information used.

APT selected load date:
APT actual load on : >
APT WA on selected load date:

WA load: [ I~ A

- CTA load allocation method

o

o

O O0OO0Oo

Open breaker to | at JIlsubstation, zero point is on | at y-

joint near ovhd riser

Increased | by A and reduced [N by A to

compensate for flow at zero point.

Allocate A with . pf on .
Allocate A with . pf on

Ignore motors

Close breaker on | at [ substation [ and run analysis.

Feeder - mid point is section #340569857 & end point is section
#1022845620

Feeder - mid point is section #340574566 & end point is at section
#340342462
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N- CYME Study Results
O I - S (- - (- - S I T =S
c c ) = c o= = = = = = +—
.g -8 = = .g -8 = = = ’>\ = ’>\ = ”>\ = ”>\
= 8 ~~ 8 ~~ -g ~—~~ -g ~~ 8 8 .g .g .g é .g é .g é ,g é
= c < € < O < O < C —~ C ~ O~ O~ O < O O « O «
S 182 |82 23 |23 |82 |82 |32 |22 |25 2% 2% 2%
S Q=2 ’2 |92 |82 |9= 7~ U @Y |OS |US (U8 |4o&
< < e e < < e e E = € = E c E c
[ = o) /o) [ = /o) o o > o > o o W
O O @] (@) O O (@) @) @] (@) @) @)
o ® ® ® o P ® ® ® ® ® ®
1 +0.5 -4.0 +6.5 +5.5 12.3 12.3 12.4 12.4 12.3 12.4 12.3 12.3
2 0.0 -3.5 0.0 +5.0 0.0 12.3 0.0 12.5 0.0 12.4 0.0 12.3
3 0.0 -3.5 +6.9 +5.0 12.3 12.3 12.4 12.5 12.3 12.4 12.3 12.3
4 -3.5 0.0 +10.5 0.0 12.2 0.0 12.3 0.0 12.2 0.0 12.1 0.0
5 -3.5 0.0 +10.5 +1.7 12.2 12.5 12.3 12.5 12.2 12.5 12.1 12.5
6 +6.9 -10.4 0.0 +12.2 12.1 12.1 12.1 12.3 12.0 12.1 11.9 12.0
7 -5.0 +1.7 +12.2 0.0 12.1 12.1 12.4 12.1 12.2 12.1 12.1 12.1
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of

ComEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #1.
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Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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Scenariol@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @ CTA/ | @ ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)

1 -0.6 -1.4 6.6 5.9 12.3 12.3 12,5 12.5

2 0 -2 0 6.5 0 12.3 0 12.5

3 0 -2 6 6.5 12.3 12.3 12.5 12.5

4 -2 0 8 0 12.2 0 12.5 0

5 -2 0 8 4.4 12.2 12.3 12.5 12.5

6 5.9 -7.9 0 12.8 12 12 12 12.5

7 -6.3 4.4 12.7 0 12 12 12.5 12

8




NN CYME Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
12.5 KV 12.5 KV
< —_—
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 1 <— [ s
<— -
CTA/Metra Connection # 1 MVA 12.3 KV 12.3 K CTA/Metra Connection # 2 MVA
—> LI' <—
| |
L
CTA/Metra MVA
| 2.0 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
I OKV 12.5 KV
| <— ——
|
Circuit # 1 MVA : Circuit # 2 MVA
[ o |—> SCENARIO 2 <
|
|
l < —
CTA/Metra Connection # 1 MVA | 0 KV 12.3 K CTA/Metra Connection # 2 MVA
R —
| |

CTA/Metra MVA

2.0 |

Circuit 1
ComEd # 1 MVA
—>
12.5 KV
<
Circuit # 1 MVA
—>
<o
CTA/Metra Connection # 1 MVA 12.3 KV
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Circuit 1
ComEd # 1 MVA
—>
12.5 KV
<
Circuit # 1 MVA
—>
<
CTA/Metra Connection # 1 MVA 2.2 KV
=
|

Circuit 2
ComEd # 2 MVA
—
12.5 KY
—_—
Circuit # 2 MVA
SCENARIO 3 < 4.5
—
12.3 K CTA/Metra Connection # 2 MVA
—
|
CTA/Metra MVA
| 2.0 |
Circuit 2
ComEd # 2 MVA
<— [ 0o ]
OKV 1
>
|
: Circuit # 2 MVA
SCENARIOS | <— [0 ]
|
|
N |
0 KV | CTA/Metra Connection # 2 MVA
<«
|

CTA/Metra MVA

2.0




Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <—
12.5 KV 125K
PLEL 25 K]

Circuit # 1 MVA Circuit # 2 MVA
— SCENARIO 5 —
— —

CTA/Metra Connection # 1 MVA 12.2 KV 12.3 K CTA/Metra Connection # 2 MVA

= | —
: |_ —_—————
CTA/Metra MVA
| 2.0 |
Circuit 1 Circuit 2
|
|
ComEd # 1 MVA 1 ComEd # 2 MVA
— <«

12 KV 12.5 KY

— —

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 6 <—
— —

CTA/Metra Connection # 1 MVA 12 KV 12 KV CTA/Metra Connection # 2 MVA
— —

|
CTA/Metra MVA

2.0
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Circuit 1 Circuit 2
|
ComEd # 1 MVA | ComEd # 2 MVA
—> <
12.5 KV 12 KV
e S
Circuit # 1 MVA Circuit # 2 MVA
] — SCENARIO 7 —
= —

CTA/Metra Connection # 1 MVA 12 KV 12 KV CTA/Metra Connection # 2 MVA
[ 63 | — I:|:I <« [ 24 |
[ 1
L
CTA/Metra MVA

1.9 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
[ o [|— <— [ o ]
KV KV
—

Circuit # 1 MVA Circuit # 2 MVA
[ o |— SCENARIO 8 <[ o |
— —

CTA/Metra Connection # 1 MVA KV KV CTA/Metra Connection # 2 MVA
_ <«
| |

CTA/Metra MVA

0
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NN CYME Study Information
I D N

3 Ioad obtained from CEGIS operating factor report for

- substation load obtained from CEDAR for _ (.KW with .pf

for each line).

I o I - I obtzincd

from CIMS for

Load for - from APT for -

Il APT load information used.

O O0OO0Oo

APT selected load date: .
APT actual load on : A
APT WA on selected load date:

WA load: NN A

- APT load information used.

O O0O0oo

APT selected load date: .
APT actual load on : A
APT WA on selected load date:

WA load: | ENNEE A

- load allocation method

O O0OO0Oo

@]

(0}

Open BT breaker at substation.
Allocate
Allocate
A is the A of flow from

to radial load allocation.

) on with
A) on with pf
with WA at the zero point prior
Ignore motors.

Close BT breaker at [l substation and run analysis.

- midpoint KV taken at cable section 438393615 and endpoint KV taken at
cable section 438234453.

- midpoint KV taken at cable section 438314935 and endpoint KV taken at
cable section 438284964.



Work Paper to Study Report #5
Called For by the Order in Docket No. 10-0467

PUBLIC Use of Railroad Customers' Electric Traction Power Facilities
Page 1 of 2
NN CYME Study Results
O I - T - S - - - R
c < ) = c o = = ) = = =
.g .g 5 5 .g -8 5 5 5 < 5 < 5 < = <
o 8. |8 |5 |5 |8 8 £ k= EX | EX | EX | EX
= c < c <« 0O < O < C ~ c ~ O~ O~ O + O = O + O «
5 182 |82 22 |32 |82 |82 |32 |22 |28 2% 3% =%
3 Q2 |92 |@2 |g2 [T 9% |@F |@T |Zs |Zs |de |ds
< < e e < < e e E = E = E c E c
[ = o o [ — o o o > o > o o W
O O O O O O O O O O O O
© ® ® ® e ® ® ® ® ® ® ®
1 -0.6 -1.4 +6.6 +5.9 12.3 12.3 12.5 12.5 12.3 12.4 12.2 12.2
2 0 -2.0 0 +6.5 0 12.3 0 12.5 0 12.4 0 12.2
3 0 -2.0 +6.0 +6.5 12.3 12.3 12.5 12.5 12.4 12.4 12.3 12.2
4 -2.0 0 +8.0 0 12.2 0 12.5 0 12.3 0 12.2 0
5 -2.0 0 +8.0 +4.4 12.2 12.3 12.5 12.5 12.3 12.4 12.2 12.3
6 +5.9 -7.9 0 +12.8 12.0 12.0 12.0 12.5 12.0 12.2 12.0 12.0
7 -6.3 +4.4 +12.7 0 12.0 12.0 12.5 12.0 12.2 12.0 12.0 12.0
Scenario:

Scenario 1: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an outage of

CTA Bus #1.

Scenario 4: @ CTA connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.
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Scenario 5: @ CTA connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an outage of
CTA Bus #2.

PUBLIC

Scenario 6: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for ComEd
circuit #1.

Scenario 7: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for ComEd
circuit #2.
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NNN CYME Study Results

e & - o ™ < = & — o ) <

5 S E % % *Zt i - i i 15 S 5 > R X - = pi pi

S s e e e e O O O O S S S 3 3 8 O O O o
| g2 | 22| 82| 82| 8282 | 8o S8 %2 |2 |8 [8 |8 & [2 |2 |8 |4
g 5% 5% 23S 23S 23S 23 §<>E SS | 83 |SS| 65 |6s| g9 |aslaslas|Ss|Ss|Ss|8s
& ® ® ® 2 ® 2 ® 2 ® 2 S ® 2 | ®2 | 8% || 0% | | X | x| |leox]|lox | ox
1 2.0 11 11 2.6 4.9 2.9 3.4 45 55 5.9 12.9 12.9 12.9 12.9 12.8 12.8 13.0 13.0 13.0 13.0
2 0.0 0.9 0.9 4.6 4.9 2.9 0.0 6.5 55 5.9 0.0 12.8 12.8 12.8 12.8 12.8 0.0 13.0 13.0 13.0
3 0.0 0.9 0.9 4.6 4.9 2.9 13 6.5 55 5.9 13.0 12.8 12.8 12.8 12.8 12.8 13.0 13.0 13.0 13.0
4 0.9 0.0 0.0 3.7 4.9 2.9 2.3 5.6 55 5.9 12.9 0.0 0.0 12.8 12.8 12.8 13.0 13.0 13.0 13.0
5 0.9 0.0 0.0 3.7 4.9 2.9 2.3 5.6 55 5.9 12.9 12.8 12.8 12.8 12.8 12.8 13.0 13.0 13.0 13.0
6 3.2 23 2.3 0.0 5.6 -3.6 4.6 0.0 6.2 6.6 1238 128 127 0.0 12.8 12.8 13.0 0.0 13.0 13.0
7 -0.9 0.0 0.0 0.0 4.9 2.9 2.3 19 55 5.9 129 129 128 13.0 12.8 12.8 13.0 13.0 13.0 13.0
8 3.5 2.6 2.6 4.8 0.0 4.0 4.9 6.7 0.0 7.1 128 128 128 12.8 0.0 12.8 13.0 13.0 0.0 13.0
9 3.0 2.1 2.1 4.0 5.3 0.0 4.4 6.0 5.8 0.0 128 128 128 12.8 12.8 0.0 13.0 13.0 13.0 0.0
10 13 2.2 2.2 5.8 4.9 2.9 0.0 78 55 5.9 12.7 12.7 12.7 12.7 12.8 12.8 0.0 13.0 13.0 13.0
11 6.3 5.4 5.4 18 4.9 2.9 78 0.0 55 5.9 12.7 12.7 12.6 12.6 12.8 12.8 13.0 12.6 13.0 13.0
12 2.0 11 11 2.6 0.5 8.1 3.4 45 0.0 11.3 12.9 12.9 12.9 12.9 12.6 12.6 13.0 13.0 126 13.0
13 2.0 11 11 2.6 105 2.9 3.4 45 11.3 0.0 12.9 12.9 12.8 12.8 12.6 12.6 13.0 13.0 13.0 126
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SCENARIO 3

Circuit 4 Circuit 3 Circuit 2
ComEd # 4 MVA ComEd # 3 MVA ComEd # 2 MVA
— —[] —
13kV 13kV 13kV
< < <
Circuit # 2 MVA
Circuit # 4 MVA Circuit # 3 MVA e —
[s0] —
12.8kV 12.8kV 12.8kV 12.8kV
SS Connection # 4 MVA < SS Connection # 3MVA < SS Connection # 2MVA
— [ — —
| |
SS MVA SS MVA
Circuit 4 Circuit 3 Circuit 2
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13kV 13kV 13kV
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[0] —>
12.8kV 12.8kV 12.8kV OkV
SS Connection # 4 MVA < SS Connection # 3MVA < SS Connection # 2MVA
> (a9 — >
| |
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Circuit 1
ComEd # 1 MVA
<~
13kV

Circuit # 1 MVA
< [ ]

1< —
CTA/Metra Connection # 2 MVA__12.8kV 13kV CTA/Metra Connection # 1 MVA
—> <
|
CTA/Metra MVA
Circuit 1
SCENARIO 4
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13kV
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SCENARIO 5

Circuit 4 Circuit 3 Circuit 2

ComEd # 4 MVA ComEd # 3 MVA ComEd # 2 MVA

—> —>[] —>
13kV 13kV 13kV

Circuit # 2 MVA

Circuit # 4 MVA Circuit # 3 MVA —_
—
12.8kV 12.8kV 12.8kV 12.8kV
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> [ 4o |— >
| |
SS MVA SS MVA
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[s0] —
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[ 56 |—

[ 00 | —
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SCENARIO 6
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Circuit 1
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< —
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NNN CTA CYME Study Information

At - - substation, load was obtained from Cedar Loads. Peak load
for each feeding line is kW with assumed PF=|Jjj

At Vault# - assumed load demand .kVA at PF:I (From load
information provided by CIMS and Cedar).

v Substation, peak load for *and-are . KVA at
PF= kVA at PF=jjand KVA at PF=jjgrespectively (loads were
obtained from APT data on ).
I AP l0ad information used.

o] APT selected load date:

o] APT actual load on

o] APT WA on selected load date:

o WA load:
- APT load information used.

o] APT selected load date:

o APT actual load on

o] APT WA on selected load date:

o] WA load:
I AP T l0ad information used.

o APT selected load date:

o] APT actual load on

o APT WA on selected load date:

o) WA load: | NN

I AP l0ad information used.

o APT selected load date:

o} APT actual load on

o APT WA on selected load date:
o

WA load: | G

_Ioad allocation method

Validate in the CYME model all transformers, ESS loads, including |||}
kVA for each feeding line at [ lloer Cedar meter information.

o Open |} at J (zero point). This allowed for proper load allocation on
the feeders.
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o Enter feeder loads: m (Avg. WA ] minus the [} supported from [}

r ), [ for (Avg. WANplus the ] contributed to |
).
o Power factor of [Jifor | Gz TN B - ‘vere used

during allocation so as to obtain an adjusted load PF of on all
feeders.
0 Close zero-points and run analysis.

Physical midpoint kV on feeder - is taken at section 489438713 and physical
endpoint kV is taken at section 180235812.

Physical midpoint kV on feeder - is taken at section 387773364 and physical
endpoint kV is taken at section 342292381.

Physical midpoint kV on feeder - is taken at section 387773392 and physical
endpoint KV is taken at section 342288465.

Physical midpoint KV on feeder - is taken at section 387776089 and physical
endpoint kV is taken at section 342339159.
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PUBLIC

NNN CTA CYME Study Results

(A1) utodpu3 w4 HNOAID - P3WOD ® | 82T | 82T | 82T | 82l | 82T | 82T | 82T | 8CT

(A1) u10dPIIA 74 HNDAID - PIWOD ® | 62T | 62T | 6'CT | 6CT | 62T | 62T | 62T | 62T

(A1) Jutodpu3 €4 HNoAID - PIWOD ® | 62T | 82T | 82T | 8¢l | 82l | 82l | 8¢T 0

(A1) Ju10dpIIA €4 HNDAID - PIWOD ® | 62T | 62T | 62T | 6CT | 62T | 621 | 6T 0

(A1) utodpuz g4 HNoAID - pP3WOD ® | 02T | 82T | 82T | 82T | 82T ol oer | gzt

(A1) Ju10dpIIA 2# HNJAID - PIWOD ® | 62T | 82T | 82T | 6¢T | 62T 0| 0€T | 82T

(A1) urodpu3 T# UNAID - PIWOD @ | 6T 0| 0€T | 62T | 62T | 82T | 67¢T | 8¢CT

(A1) Ju10dpIAl T# UNJUID - PIWOD @ | 62T 0| OET | OET | OET | 62T | OET | 6CT

(A v# N0 -p3WoD ® | 0'€T | O€T | OCT | OCT | OET | OCT | OET | O€ET

(A1) €4#1N0ID - p3WOD @ | 0ET | O€T | OET | OCT | OET | OET | O€ET 0

(A1) 2# 1N2AID - p3WOD ® | 0°€T | O€T | OET | O€T | O€ET 0| O€T | O€T

(AX) T#3N2UID - paWoD @ | 0°€T 0| OCT | OCT | 0ET | OET | OET | O€T

(A1) p# uonoBUUOD ~SS © | 82T | 82T | 82T | 82T | 82T | 82T | 8¢l | 82T

(A1) e# uonosuUUOD -SS @ | 82T | 82T | 8¢l | 82T | 82r | 8¢l | 82T 0

(A1) z# uonosuUUOD -SS @ | 62T | 82T | 82T | 82T | 82T 0| O€T | 82T

(A1) T#uoRBUUOD -SS ® | 62T | 82T | 82T 0| 821 | L2T | 821 | 8CT

(A1) g# uonBuUU0D - V1D ® | 62T | 82T | 82T 0| 82T | 82T | 620 | 8T

(A1) T# UORBUUOD - V1D ® | 62T 0| 0€T | 62T | 62T | 82T | 6¢T | 8¢T

(VAIN) ##HNONID -p3wWoD ® | 6G | 6G| 65| 6G| 6G| 99| 6S| TL

(VAW) g#HnoND -pqwod ® | S§S| §G| S| GS| &S| ¢9| SG 0

(VAW) g#¢MnoaD -p3wod ® | S¥ | S9 | G9| 96| 9§ 0| 6T| 29

(VAW) T#UNOAID - p3wWwoD @ | t'€ 0| 1| ¢€¢| ¢€¢| 9v| €2| 6%

(VAIN) ¥# Uonosuuod -SS ® | 62 | 62 | 6¢ | 62 | 6¢ | 9€ | 6¢ | 0V

(VAIN) €4 U0IDBUUOD-SS @ | 6%~ | 6~ | 6% | 6% | 6| 95 | 67" 0

(VAN) 2# uondsuuod -SS ® | 9¢- | 9%~ | 9v- | L€ | L€ 0 0| 8v

(VAIW) T# u0nosuuod-ss® | TT-| 60| 60 0 0| €2z 0| 9z

(VAIN) 2# uonosuuoD - V10 ® | TT | 60- | 60- 0 o| ¢ 0] 9¢

(VAIN) T#U0R28UUOD- VIO ® | 0'C 0 o| 60| e0-| & | 60| SE
0l1euads - ~ . <« 0 © ~ ©
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Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @ SS. connection #1, #2, #3
and #4 closed and bus tie 2-3 open. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2, #3 and #4 closed, @SS|ii}
connection #1, #2, #3 and #4 closed and bus tie 2-3 open. This represents an outage of ComEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @SS|i}
connection #1, #2, #3 and #4 closed and bus toe 2-3 open. This represents an outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1, #2, #3 and #4 closed, @SS|] connection #1
open, #2, #3 and #4 closed and bus toe 2-3 open. This represents an outage of ComEd tie line.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1,4#2, #3 and #4 , @SSJ] connection #1,
#2, #3 and #4 closed and bus toe 2-3 open. This represents an outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #3 and #4 closed and #2 open, @SS. connection #1,
#3, #4 and bus tie 2-3 closed, #2 open. This represents an outage of ComEd circuit #2.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @SS|] connection #1, #2 and
bus tie 2-3 open, #3 and #4 closed. This represents an outage of SS

Scenario 8: @ CTA/Metra connection #1 and #2 closed , @ ComEd circuit #1, #2 and #4 closed and #3 open, @SS. connection #1,
#2, #4 and bus tie 2-3 closed, #3 open. This represents an outage of ComEd circuit #3.

Scenario 9: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2 and #3 closed and #4 open, @SS|j connection
#1,#2 #3 and bus tie 2-3 closed, #4 open. This represents an outage of ComEd circuit #4.

Scenario 10: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #2, #3 and #4 closed and #1 open, @SS. connection
#1,#2 #3 and #4 closed and bus tie 2-3 open. This represents loss of source for ComEd circuit #1.

Scenario 11: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #3 and #4 closed and #2 open, @SS connection #1,
#2, #3, #4 and bus tie 2-3 closed. This represents loss of source for ComEd circuit #2.

Scenario 12: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2 and #4 closed and #3 open, @SS. connection #1,
#2, #3, #4 and bus tie 2-3 closed. This represents loss of source for ComEd circuit #3.

Scenario 13: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2 and #3 closed and #4 open, @SS connection #1,
#2, #3, #4 and bus tie 2-3 closed. This represents loss of source for ComEd circuit #4.
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Scenario]@ CTA / Metra @ CTA/ @ ComkEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -2.0 -0.1 4.1 4.9 12.4 12.4 12.5 12.5
2 0 2.1 0 6.9 0 12.3 0 125
3 0 2.1 2.1 6.9 12.4 12.3 12.5 12.5
4 -2.1 0 4.2 0 12.4 0 12.5 0
5 2.1 0 4.2 4.8 12.4 12.4 12.5 125
6 2.1 4.1 0 9.1 12.3 12.3 12.3 12.5
7 -6.8 4.7 9.1 0 12.2 12.2 12.5 12.2
8
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O Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— | ;:I <
12.5 KV 12.5 K
<
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= | <
[ 1
|
CTA/Metra MVA
| 2.1 |
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— [ [] <
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|
|
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|
|
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|
1
|
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| 2.1 |
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—> | [ ] <
2.5 KV 12.5 K
sk 25K
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— ] _I_Ie
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<
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|
—> SCENARIO 4 | <—
|
|
|
|

Circuit # 2 MVA

<— S
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mem e _ I;'Iem
L1
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Warning: Transformer 12_kV-4 KV is no longer in the equipment database. The
default will be used (Section: 204768027, Two-Winding Transformer setting: ||}
) - changed to 12_kV-4_kV_7500_KVA.

Warning: 25E_SM-5 is no longer in the equipment database. The default will be
used (Section: 914778129, Fuse setting: ) — changed to 25E_SM-4.

Warning: Cable 3-500 ALEX_480 could not be found in the equipment database.
The default will be used (Section: 914778148, Underground: 914778148) —
unnecessary cable not connected to anything, removed.

Info: Section 914778148 is disconnected from the network (Section: 914778148)
— see above, removed.

I <. bstation load obtained from CEDAR for | (kw with |l
pf).

Used [l APT selected load for | (kw with [Jlipf).

- APT load information used.

o [ APT selected load date: | N (I and [ was abnormally

switched to ]| & [l respectively on this day).
o) APT actual load on (abnormal condition): ‘
o] APT actual load on (calculated normal condition):
o] APT WA on selected load date:
o] WA load (abnormal condition):
o] WA load (calculated normal condition):

Il APT Ioad information used.

o [ APT selected load date: || N (I and [l was abnormally

switched to | & [l respectively on this day).

@]

o] APT actual load on (abnormal condition):
o] APT actual load on (calculated normal condition):
o] APT WA on selected load date:
o] WA load (abnormal condition):
WA load (calculated normal condition):
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Abnormal load calculation

(0]

o
(0}
o
(0}

I (carried by -) 3 H<VA

(carrled by KVA
(carrled by KVA
(carried by KVA
Total KVA/Amps 2 KV

Abnormal load split

(0}
o

o
o
(6}

Total actual load on [ & I (A plus [JA) 2
percentage of total actual load (JMA/ERA) =
AA) >

percentage of total actual load
of |A) 2
of l§A) 2

percentage of total abnormal load (
percentage of total abnormal load (

_ load allocation method

O O0O0Oo

o

(0]

(0]

Open breaker at substation
Allocate A (BA minus JijA) on .
Allocate A (A plus ) on :

A is the JJA of flow from [ with ] WA at the zero point prior to
radial load allocation.
Ignore motors

Adjust pf at source (Jllpf for [, It for Jll) and allocate to obtain an
adjusted load PF of on both feeders [ for [, [l for ).
Close [ breaker at substation and run analysis.

- midpoint KV taken at cable section 438265487 and endpoint KV taken at
cable section 438214197.

- midpoint KV taken at cable section 438378750 and endpoint KV taken at
cable section 438261659.
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® = 7 o ® = 7 o . o . o

c < ) = c o = = = = = =
.g -E 5 5 .g -S 5 5 =] < =] < 5 < 5 <
o S~ |3 |E_ |2 |3 2 = g £X% |EX |EX | EX
= c < c <« 0O < O < C ~ c ~ O~ O~ O + O = O + O «
5 182 |82 22 |32 |82 |88 3% |22 |28 2% 3% =%
3 Q=2 ’2 |02 |82 |9Q< 7~ U (@Y |Odf |US (U8 L&
< < e e < < e e e = E = E c E c
[ = o o [ — o o o > o > o o W

O O O O O O O O O O O O

© ® ® ® e ® ® ® ® ® ® ®
1 -2.0 -0.1 +4.1 +4.9 12.4 12.4 12.5 12.5 12.4 12.4 12.4 12.4
2 0.0 2.1 0.0 +6.9 0.0 12.3 0.0 12.5 0.0 12.4 0.0 12.3
3 0.0 2.1 +2.1 +6.9 12.4 12.3 12.5 12.5 12.5 124 12.4 12.3
4 2.1 0.0 +4.2 0.0 12.4 0.0 12.5 0.0 12.4 0.0 12.4 0.0
5 2.1 0.0 +4.2 +4.8 12.4 12.4 12.5 12.5 12.4 12.4 12.4 12.4
6 +2.1 4.1 0.0 +9.1 12.3 12.3 12.3 12.5 12.3 12.4 12.2 12.3
7 -6.8 +4.7 +9.1 0.0 12.2 12.2 12.5 12.2 12.3 12.2 12.2 12.2

Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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Scenariol@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (KV)
1 -1.2 -0.4 4.1 4.3 12.9 12.9 13.0 13.0
2 0.0 -1.6 0.0 55 0.0 12.9 0.0 13.0
3 0.0 -1.6 2.9 5.5 12.9 12.9 13.0 13.0
4 -1.6 0.0 4.6 0.0 12.9 0.0 13.0 0.0
5 -1.6 0.0 4.6 3.9 12.9 12.9 13.0 13.0
6 2.8 -4.4 0.0 8.4 12.8 12.8 12.8 13.0
7 5.4 3.8 8.4 0.0 12.8 12.8 13.0 12.8




OO Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
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= b
|
CTA/Metra MVA
| 16 |
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— —
I 0KV 13 KV.
| <— —
|
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|
|
|
| < —
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[ 00 | —
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|
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CTA/Metra Connection # 1 MVA 2.9 KV 0KV _1 CTA/Metra Connection # 2 MVA

—> <—

|

CTA/Metra MVA
I 1.6 |




Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 KV 13 KV.
< —_—

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 5 <—
< —_—

CTA/Metra Connection # 1 MVA 2.9 KV 129K CTA/Metra Connection # 2 MVA
—> <
— Il __ I
CTA/Metra MVA
| 16 |
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Circuit 1 Circuit 2
|
ComEd # 1 MVA I ComEd # 2 MVA
— —
13 KV 12.8 KV
< —>
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 7 <—
<
CTA/Metra Connection # 1 MVA 12.8 KV 12.8K CTA/Metra Connection # 2 MVA
= <
|
CTA/Metra MVA
| 1.6 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <
KV KV
<
Circuit # 1 MVA Circuit # 2 MVA
— SCENARIO 8 <
< —
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-, assumed load demand - at PF:- (From load information provided by
Cedar).

-, assumed load demand - at PF:- (From load information provided by
CIMS and Cedar).

-, assumed load demand - at PF:- (From load information provided by
CIMS and Cedar).

- APT load information used.

0 APT selected load date: [l APT actual load on [l > B

) APT WA on selected load date: i}

o) WA load: il IR

Bl APT Ioad information used.

APT selected load date:
APT actual load on ||l}: >
APT WA on selected load date:

WA load: l|I> R

O O0O0Oo

- load allocation method

o Validate in the CYME model all transformers, ESS loads, including i}
or each feeding line at [Jfiper Cedar meter information.

0 Open bus tie breaker at CTA, (i.e., assumed zero point of the network).
This allowed for proper load allocation on the feeders.

o Power factor of |2 for [} and o5 for Were used during
allocation so as to obtain an adjusted load PF of % on all feeders.

0 Ignore motors.

o0 Open zero-point section and allocate the loads.

0 Close zero-point and run analysis.

Physical midpoint kV on feeder - Is taken at section 239771391 and the
endpoint kV is taken at section 489538492.

Physical midpoint kV on feeder - Is taken at section 239771370 and the
endpoint kV is taken at section 239770040.
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— N — N < < < <
| 3+ . 3+ 1 - 1 o | 3 | 3+ 1 - 1 ~ 1 - i 1 o i 1 - i 1 ~ i
S | <SQ<SQUiQUiq eSS Ui Ui JOUESOEiT Qi LET
5 EE>3 K8 ESS ES> K82 KE2 ESSESS| ESS|ESE ESE|ESS
g égé g)gé OS2 0L g)év é“g’v O 0L o.§§ o.§§ o.§§ o.§§
@] @) @) @) (O™ (ON= @) @)
3 3 | @ © 3 3 |® ® @rs|erserg erg
1 -1.2 -04 4.1 4.3 12.9 12.9 13.0 13.0 12.9 12.9 12.9 12.9
2 0.0 -1.6 0.0 55 0.0 12.9 0.0 13.0 0.0 12.9 0.0 12.9
3 0.0 -1.6 2.9 55 12.9 12.9 13.0 13.0 12.9 12.9 12.9 12.9
4 -1.6 0.0 4.6 0.0 12.9 0.0 13.0 0.0 12.9 0.0 12.9 0.0
5 -1.6 0.0 4.6 3.9 12.9 12.9 13.0 13.0 12.9 12.9 12.9 12.9
6 2.8 -4.4 0.0 8.4 12.8 12.8 12.8 13.0 12.8 12.8 12.8 12.8
7 -54 3.8 8.4 0.0 12.8 12.8 13.0 12.8 12.8 12.8 12.8 12.7
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComeEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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bn N . N o < e % * - N o <

5 5 £ 2 2 z ol |2 [£ |8 |8 | ¥ [® [2 [g [£2 [£2 |2 |=

S S 2 2 2 o & o O o S S 8 8 8 3 O O O O
o a- | 22 | 8- 82| 8- 88 [ e e [e.< |2 | & s |ls |z [& |8 |8 |4
g 5% 5% 2 3 2 S 23S 2 S SS | SS|SS 83|65 |6 25 |laslas|8s|Ss|Ss]|8<s|8s
3 ® ® ©= ©= ©s | ©2 | 82 | 92 | 92 |o2| 9% |ox] 9% |k | | x| o |k |0z | ok
1 -04 -0.3 1.2 24 -1.4 -25 5.2 7.0 6.6 5.8 12.2 12.2 12.2 12.2 12.2 12.2 12.5 12.5 12.5 12.5
2 0.0 -0.7 1.6 -24 -1.6 2.7 0.0 7.0 6.7 5.9 0.0 12.2 12.2 12.2 12.2 12.2 0.0 125 125 125
3 0.0 -0.7 1.6 2.4 -1.6 2.7 4.8 7.0 6.7 5.9 12.2 12.2 12.2 12.2 12.2 12.2 12.5 12.5 12.5 12.5
4 -0.7 0.0 0.0 -2.0 -1.1 -2.2 55 6.6 6.3 55 12.2 0.0 0.0 12.2 12.2 12.2 12.5 12.5 12.5 12.5
5 -0.7 0.0 0.9 -2.2 -1.4 -25 55 6.7 6.5 5.7 12.2 12.2 12.2 12.2 12.2 12.2 125 125 125 125
6 -1.1 0.4 0.5 0.0 -2.3 -3.3 5.9 0.0 7.5 0.6 12.2 12.2 12.2 0.0 12.2 12.2 12.5 0.0 12.5 12.5
7 -1.6 0.9 0.0 0.0 0.0 -5.1 6.2 4.6 5.2 8.5 12.2 12.2 12.2 12.3 12.3 12.1 125 125 125 125
8 -1.0 0.3 0.6 -2.8 0.0 -3.1 55 7.4 0.0 6.3 12.2 12.2 12.2 12.2 0.0 12.2 125 125 0.0 125
9 -1.2 0.5 0.4 -3.2 -2.4 0.0 5.8 7.9 7.6 0.0 12.2 12.2 12.2 12.2 12.2 0.0 12.5 12.5 12.5 0.0
10 -1.2 0.5 0.4 -3.2 -2.4 0.0 5.8 7.9 7.6 3.3 12.2 12.2 12.2 12.2 12.2 0.0 125 125 12.5 125
11 4.6 -5.3 6.2 -4.0 -3.1 -4.2 0.0 8.7 8.3 7.5 12.0 12.0 12.1 12.1 12.1 12.1 11.9 125 125 125
12 -2.3 1.6 -0.7 4.7 -4.0 5.1 6.9 0.0 9.2 85 12.1 12.1 12.1 12.1 12.1 12.1 125 12.0 125 125
13 -2.1 14 -0.5 -4.7 5.1 -5.0 6.7 9.4 0.0 8.3 12.1 12.1 12.1 12.1 12.1 12.1 125 125 12.0 125
14 -2.0 1.3 -04 4.4 -3.6 3.3 0.6 9.1 8.8 0.0 12.1 12.1 12.1 12.1 12.1 12.1 125 125 125 12.1
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000 CTA CYME Study Information
-, - assumed load demand - at -for each line (From load

information provided by Cedar).

-, - assumed load demand - at - (From load information

provided by CIMS and Cedar).

-, - assumed load demand - at - (From load information

provided by CIMS and Cedar).

PUBLIC

- APT load information used.

o] APT selected load date:

) APT actual load on : > B
o] APT WA on selected load date:

) A load: IV IR

-APT load information used.

o] APT selected load date:
o) APT actual load on : >
o] APT WA on selected load date:
o) WNGESE [ [ EJ |

- APT load information used.

APT selected load date|
APT actual load on :
o APT WA on selected load date

o) WA load: VIS B

I APT load information used.
o} APT selected load date:

O O

>N

>l

(o} PT actual load on :
o PT WA on selected load date:
o

WA load: IV >
-APT load information used.
o] PT selected load date:
) PT actual load on : > B
o] PT WA on selected load date
0 A load: IV >
-Ioad allocation method

o Validate in the CYME model all transformers, ESS loads, including [l
for each feeding line at |Jflloer Cedar meter information.
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Open [l bus tie breaker (zero point #1) and section il (zero point
#2) and section il (zero point #3). This allowed for proper load

allocation on the feeders.
g. WA minus the
for (Avg. WA minus
for (Avg. WA plus

Enter feeder Iomrf
supported from and
contributed to [l

supported from
contributed to [l plus

Power factor [[ilifor . . I or B and o

were used during allocation so as to obtain an adjusted load PF of

on all feeders.

PUBLIC

Ignore motors.
Open zero-point CTA bus tie breaker and allocate the loads.

Close zero-point and run analysis.

Physical midpoint kV on feeder -is taken at section - and the endpoint
KV is taken at section

Physical midpoint kV on feeder - is taken at section - and the endpoint
KV is taken at section

Physical midpoint kV on feeder - is taken at section - and the endpoint
kV is taken at section [l

Physical midpoint kV on feeder - is taken at section - and the endpoint
kV is taken at section [}
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Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @ [Jlconnection #1, #2, #3, #4

and bus tie closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2, #3 and #4 closed, @SS connection

#1, #2, #3,#4 and bus tie closed. This represents an outage of ComEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @SS connection

#1, #2, #3,#4 and bus tie closed. This represents an outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1, #2, #3 and #4 closed, @SS connection #1 open,

#2, #3, #4 and bus tie closed. This represents an outage of ComEd tie line.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1,#2, #3 and #4 , @SS connection #1,

#2, #3,#4 and bus tie closed. This represents an outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #3 and #4 closed and #2 open, @SS connection #1, #3,
#4 and bus tie closed, #2 open. This represents an outage of ComEd circuit #2.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @SS connection #1, #2, #3 and
bus tie open, #4 closed. This represents an outage of SS Bus #1.

Scenario 8: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2 and #4 closed and #3 open, @SS connection #1, #2,
#4 and bus tie closed, #3 open. This represents an outage of ComEd circuit #3.

Scenario 9: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2 and #3 closed and #4 open, @SS connection
#1,#2 #3 and bus tie closed, #4 open. This represents an outage of ComEd circuit #4.

Scenario 10: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2, #3 and #4 closed, @SS connection #1,#2 and #3
closed, #4 and bus tie open. This represents an outage of SS Bus #2.

Scenario 11: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #2, #3 and #4 closed and #1 open, @SS connection #1,
#2, #3, #4 and bus tie closed. This represents loss of source for ComEd circuit #1.

Scenario 12: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #3 and #4 closed and #2 open, @SS connection #1,
#2, #3, #4 and bus tie closed. This represents loss of source for ComEd circuit #2.

Scenario 13: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2 and #4 closed and #3 open, @SS connection #1,
#2, #3, #4 and bus tie closed. This represents loss of source for ComEd circuit #3.

Scenario 14: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2 and #3 closed and #4 open, @SS connection #1,
#2, #3, #4 and bus tie closed. This represents loss of source for ComEd circuit #4.
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Scenario|@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd - | @ ComEd -
Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (KV)
1 -1.6 1.1 3.4 3.7 12.4 12.4 12.5 12.5
2 0.0 -0.5 0.0 5.2 0.0 12.3 0.0 12,5
3 0.0 -0.5 2.0 5.2 12.4 12.3 12.5 12.5
4 -0.8 0.3 2.8 0.0 12.4 12.4 12,5 0.0
5 -0.5 0.0 2.5 4.7 12.4 12.4 12.5 12.5
6 2.0 -2.5 0.0 7.2 12.2 12.2 12.1 12.4
7 -5.2 4.7 7.2 0.0 12.2 12.2 12.4 12.1
8 -0.8 0.3 2.8 4.4 12.4 12.4 12.5 12.5
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
12.5 KV 12.5 KV
< —

Circuit # 1 MVA Circuit # 2 MVA
[ 186 | —> SCENARIO 1 < [ae |
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— Pl

|
CTA/Metra MVA
| 0.5
Circuit 1 Circuit 2
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—> <
I 0KV 12.5 KV
| <— —_—
|
|
Circuit # 1 MVA | Circuit # 2 MVA
—> | SCENARIO 2 <
|
|
| «<— _—
CTA/Metra Connection # 1 MVA Il oKV 12.3 K CTA/Metra Connection # 2 MVA
—> <
|

CTA/Metra MVA

0.5
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Circuit 1 Circuit 2
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— —
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Circuit 1
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[ 25 ] —>

Circuit # 1 MVA

%2.5 KV

Circuit 2

12.5 K\é
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Circuit 1 Circuit 2
|
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—> <
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P- CYME Study Information

-, used loads of - kw for each point of service..

-substation load obtained from Cedar for - (KW with .-pf).

- APT load information used.

o APT selected load date:

) APT actual load on : > A
o APT WA on selected load date:

o

WA load: |~ > A

- APT load information used.

O O

o
(0}

APT selected load date:
APT actual load on : > A
APT WA on selected load date:

WA load: [~ > A

I 0ad allocation method

o
o

O O0O0Oo

Open bus w () substation
Increased by and reduced || by A to

compensate for flow at zero point.

Allocate A with . pf on
Allocate A with . pf on
Close bus tie at [JJij substation and run analysis.

Ignore motors.

Feeder - mid point is cable section #290736588 & end point is cta
substation

Feeder - mid point is cable section #290691607 & end point is on the ovhd
at section #290474048



Work Paper to Study Report #5
Called For by the Order in Docket No. 10-0467

BUBLIC Use of Railroad Customers' Electric Traction Power Facilities
Page 1 of 1
P-CYME Study Results

# % ® g # % 7 g 7 > % g

o= - - < - - - - - -
é = =] =] .é 2 =] =] =] N =) < =] < S N
° 8 | 8. | £ | £ |8 8 2 £ 2% |Ex | Ex | EX
= €« EC |OC |OZ €~ | S« |Oc |Ox |OF |05 |OZ |O=
g €2 152 |22 |+2 |82 |82 |22 |22 |25 |25 |oE |o%
3 ez |92 |Z2 |2 |9% |9% |8% |@F |@& @& |Zs |Z8
< < £ £ < < £ £ £ = £ = € ¢ € ¢
= = S S = = S S S > S > S W S W

O 3 (@) (@) O 3 (@) (@) (@) O (@) (@)

® o ® ® ® - ® ® ® ® ® ®
1 -1.6 +1.1 +3.4 +3.7 124 124 12.5 12.5 124 124 12.4 124
2 0.0 -05 0.0 +5.2 0.0 12.3 0.0 12.5 0.0 124 0.0 12.3
3 0.0 -0.5 +2.0 +5.2 124 12.3 12.5 12.5 124 124 12.4 12.3
4 -0.8 +0.3 +2.8 0.0 124 124 125 0.0 124 0.0 124 0.0
5 -0.5 0.0 +2.5 +4.7 12.4 12.4 12.5 125 124 12.4 12.4 124
6 +2.0 -2.5 0.0 +7.2 12.2 12.2 12.1 12.4 12.1 12.3 12.2 12.2
7 -5.2 +4.7 +7.2 0.0 12.2 12.2 12.4 12.1 12.3 12.1 12.4 12.1
8 -0.8 +0.3 +2.8 +4.4 124 124 125 12.5 124 124 12.4 124

Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an outage
of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 Closed, @ ComEd circuit #1 closed and #2 open. @[ I N Iopen .
This represents an outage of ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an outage
of CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.

Scenario 8: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 Closed. @ lllc'osed and Circuit #2
open This represents loss of source for il from ComEd circuit #2.
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PP & TT CYME Study Results
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< < < < 2 q 2 < < | <
S S S = > > > 2 < < < S S S
i N (ap] <t ~ ~ ~ —i N o™ < N N )
F* +* H* =+ — N o™ + H* H* **+ — N ™
c c c c H* + * c c c c H ** H*
§e] Ke] 2 8 = = = Q2 Ke] 2 2 = = =
g g g g S S S g g g g S S S
° O O O O Ny 3 Ny O O O O Ny Ny Ny
2 < < < < c £ = < < < < S S £
< = = = = o Qo o) = = = = Q Q Q
S O O o O @) o @) (@) O (@) o O O O
& ® ® S) ® ® S) S) S) ® S) S) S) S) ®
1 -2.0 -0.8 0.5 2.1 2.0 2.8 6.5 13.0 13.0 13.0 13.0 13.0 13.0 13.0
2 0.0 2.7 0.6 -2.2 0.0 4.7 6.6 0.0 13.0 13.0 13.0 0.0 13.0 13.0
3 0.0 -2.7 0.6 -2.2 0.0 4.7 6.7 13.0 13.0 13.0 13.0 13.0 13.0 13.0
4 -2.7 0.0 0.5 -2.0 2.7 2.2 6.5 13.0 13.0 13.0 13.0 13.0 13.0 13.0
5 -2.7 0.0 0.0 -1.8 2.7 0.0 6.1 13.0 13.0 13.0 13.0 13.0 0.0 13.0
6 2.1 -0.8 0.0 -1.8 2.1 3.0 6.1 13.0 13.0 13.0 13.0 13.0 13.0 13.0
7 -2.6 0.6 -1.8 0.0 2.7 4.2 4.5 13.0 13.0 12.9 12.9 13.0 13.0 13.0
8 -2.6 0.6 -1.8 0.0 2.6 4.3 0.0 13.0 13.0 12.9 12.9 13.0 13.0 0.0
9 0.0 2.7 0.6 -2.2 0.0 4.7 6.6 13.0 13.0 13.0 13.0 13.0 13.0 13.0
10 -4.3 1.7 0.9 -2.6 4.4 0.0 7.0 13.0 13.0 12.9 12.9 13.0 13.0 13.0
11 -4.0 1.7 -6.1 4.4 4.0 7.3 0.0 13.0 13.0 12.9 12.9 13.0 13.0 12.8
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SCENARIO 1
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Circuit 1 Circuit 2 Circuit 3
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Circuit 1 Circuit 2 Circuit 3
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achieved by changing the source “Source type” to “User defined
equivalent” and then altering the source impedance values in the
“Equivalent” tab. This was done to make |l a2 weaker source and ||}

I 2 stronger source.

e Under “Calculation Options” in the “Parameters” tab of the load flow
analysis, “Include Source Impedance” was checked

e For the “Voltage Sensitivity Load Model” in the “Parameters” tab in the
load flow analysis, the load model for each customer type was set to [J|j
constant power (and Q) and [lconstant impedance

e Close zero-points after allocation and run study

Physical midpoint on feeder - is taken at CYMDIST section #
1030581295; and the endpoint is taken at CYMDIST section # 89247160.

Physical midpoint on feeder - is taken at CYMDIST section # 89920341
and the endpoint is taken at CYMDIST section # 1076323777-8.

Physical midpoint on feeder - is taken at CYMDIST section # 89920261,
and the endpoint is taken at CYMDIST section # 89920458.
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® | ® S S ® | ®| | ® ® ® ® O |0 O O O O

® ® ® B8 | ® | 6
1 -2 |-08/05(-21| 2 |28|65(13.0(13.0|13.0/13.0(13.0({13.0|13.0|13.0|13.0|13.0({13.0(129]13.0
2 0O |-27/06|-22| 0 |47]66| 00 |13.0|13.0|13.0| 0.0 {13.0|13.0| 0.0 |13.0]13.0| 0.0 |129]13.0
3 0O |-27106|-22| 0 (47(6.7|13.0|13.0|13.0|13.0(13.0(13.0{13.0|13.0|13.0|13.0({13.0]129]13.0
4 |27 0 05| -2 |27]22|65|13.0|13.0|13.0(13.0(13.0|13.0|13.0|13.0]13.0(13.0|13.0]129]13.0
51-27]| 0 0 (-18]27| 0 |6.1(13.0]13.0|13.0|13.0|13.0 0 13.0 | 13.0 0 13.0 | 13.0 0 13.0
6 |-21|-08| 0 |-18(21| 3 |6.1]13.0(13.0(13.0|13.0|13.0(13.0(13.0(/13.0|13.0|13.0|13.0(12.9|13.0
7 /-26|06 |-18| 0 (27|42|45|13.0(13.0(129|129|13.0|13.0(13.0(13.0|129|13.0|13.0(12.9|13.0
8 |-26|06 |-18| 0 |26|43| 0 |13.0]13.0|129|129|13.0|13.0 0 13.0 | 12.9 0 13.0 | 12.9 0
9 0O |-27106|-22| 0 |47(66(13.0|13.0|13.0|13.0(13.0(13.0{13.0|13.0|13.0|13.0(13.0]12913.0
10 |-43]17 (09 |-26|44| O 7 (13.0/13.0|129|129|13.0(13.0/13.0|13.0|13.0]13.0(13.0|12913.0
11 4 |17 |-61,44 | 4 73| 0 |13.0(13.0(129|129|13.0|13.0(12.8|13.0|129|128|13.0|12.8|12.8

Scenario:

Scenario 1: @ CTA connection #1, #2, #3, and #4 closed, @ ComEd circuit #1, #2, and#3 closed. This represents the normal
condition.
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Scenario 2: @ CTA connection #1 open and #2, #3 and #4 closed, @ ComEd circuit #1 open and #2 and #3 closed. This represents
an outage of ComEd circuit #1.

Scenario 3: @ CTA connection #1 and bus tie open and #2, #3, and #4 closed, @ ComEd circuit #1, #2, and #3 closed. This
represents an outage of CTA Bus #1.

Scenario 4: @ CTA connection #2 and bus tie open and #1, #3, and #4, closed, @ ComEd circuit #1, #2, and #3 closed. This
represents an outage of CTA Bus #2.

Scenario 5: @ CTA connection #2 and #3 open and #1 and #4 closed, @ ComEd circuit #2 open and #1 and #3 closed. This
represents an outage of ComEd circuit #2.

Scenario 6: @ CTA connection #3 and bus tie open and #1, #2, and #4 closed, @ ComEd circuit #1, #2, and #3 closed. This
represents an outage of CTA Bus #3.

Scenario 7: @ CTA connection #4 and bus tie open and #1, #2, and #3, closed, @ ComEd circuit #1, #2, and #3 closed. This
represents an outage of CTA Bus #4.

Scenario 8: @ CTA connection #4 open and #1, #2, and #3 closed, @ ComEd circuit #3 open and #1 and #2 closed. This represents
an outage of ComEd circuit #3.

Scenario 9: @ CTA connection #1, #2, #3, and #4, closed, @ ComEd circuit #1 open and #2 and #3 closed. This represents loss of
source for ComEd circuit #1.

Scenario 10: @ CTA connection #1, #2, #3, and #4 closed, @ ComEd circuit #2 open and #1 and #3 closed. This represents loss of
source for ComEd circuit #2.

Scenario 11: @ CTA connection #1, #2, #3, and #4 closed, @ ComEd circuit #3 open and #1 and #2 closed. This represents loss of
source for ComEd circuit #3.
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Scenariol@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ ComEd- | @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 0.8 -2.0 4.5 55 12.9 12.9 13.0 13.0
2 0.0 -1.2 0.0 4.7 0.0 13.0 0.0 13.0
3 0.0 -1.2 5.2 4.7 13.0 13.0 13.0 13.0
4 -1.2 0.0 6.4 0.0 12.9 0.0 13.0 0.0
5 -1.2 0.0 6.4 35 12.9 12.9 13.0 13.0
6 5.2 -6.4 0.0 9.9 12.9 12.9 12.9 13.0
7 -4.6 3.4 9.9 0.0 12.9 12.9 13.0 12.8
8

KV
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PPP CTA Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— ] —
13 KV 13 KV
< E—

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 1 <—
< >
CTA/Metra Connection # 1 MVA 2.9 KV 129K CTA/Metra Connection # 2 MVA
CTA/Metra MVA
| 1.2 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA

— [ [] <[]
| 0 KV 13 KV.
|
|
Circuit # 1 MVA | Circuit # 2 MVA
—> 1 scaNARIO2 —
|
|
| < —
CTA/Metra Connection # 1 MVA . OKV 13 KV, CTA/Metra Connection # 2 MVA
= —
|
CTA/Metra MVA

1.2

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—[] <«
13 KV 13 KV
—_—

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 3 <—
< —_—

CTA/Metra Connection # 1 MVA 13 KV 13 KV CTA/Metra Connection # 2 MVA
i e P

e o o e e e
CTA/Metra MVA
| 1.2 |
Circuit 1 Circuit 2

ComEd # 1 MVA ComEd # 2 MVA
—> [ ] B —

13 KV 0KV

|

|
Circuit # 1 MVA | Circuit # 2 MVA
—> SCENARIO 4 | <— [ o0 |

|

|

< —>]

CTA/Metra Connection # 1 MVA 2.9 KV

12 ] —

. 0 KV q:l CTA/Metra Connection # 2 MVA
|

CTA/Metra MVA
| 1.2 |
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 KV 13 KV.
< —_—

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 5 <—
< _—

CTA/Metra Connection # 1 MVA 2.9 KV 129 K CTA/Metra Connection # 2 MVA
—> | _|_| <

—————— - |
CTA/Metra MVA
| 1.2 |
Circuit 1 Circuit 2
1
ComEd # 1 MVA I ComEd # 2 MVA
— [ [] <
2.9 KV 13 KV.
< —_—

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 6 <—
< —_—

CTA/Metra Connection # 1 MVA 12.9 KV 129 K CTA/Metra Connection # 2 MVA
. <

|
CTA/Metra MVA

1.2

Circuit 1 Circuit 2
|
ComEd # 1 MVA I ComEd # 2 MVA
—> <
13 KV 12.8 KV
< —

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 7 <—
< E———

CTA/Metra Connection # 1 MVA 12.9 KV 129 K CTA/Metra Connection # 2 MVA
[ 46 | — LI‘ —rl <[ 32 ]
CTA/Metra MVA
| 1.2 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— [ ] L] <
KV KV

<
Circuit # 1 MVA Circuit # 2 MVA
— SCENARIO 8 <

< _—

CTA/Metra Connection # 1 MVA KV KV CTA/Metra Connection # 2 MVA
—> <
|
CTA/Metra MVA
| 0.0 |
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PPP CTA CYME Study Information

PUBLIC

-, PPP CTA, assumed load demand - at -for each line (From load
information provided by Cedar).

-, - assumed load demand-at - (From load information

provided by CIMS and Cedar).

- APT load information used.

o] APT selected load date:

) APT actual load on : > B
o APT WA on selected load date:

0 WA load: IV > B

APT selected load date:
PT actual load on : >0
PT WA on selected load date

Aload: IV IS B

-APT load information used.
PT selected load date:
PT actual load on i}
PT WA on selected load date
A load > B

- APT load information used.
o]
o]
o]
o]

>l

o
o
o
o

PPP CTA load allocation method

o Validate in the CYME model all transformers, ESS loads, including ||l
for each feeding line at [ Jfper Cedar meter information.

0 Open section , (i.e., assumed zero point of the network). This
allowed for proper load allocation on the feeders.

o Power factor [[fifor |l andﬂwas used during allocation so as to
obtain an adjusted load PF of % on all feeders.

o Ignore motors.

0 Open zero-point and allocate the loads.

o0 Close zero-point and run analysis.

Physical midpoint kV on feeder - is taken at section -and the endpoint
KV is taken at section

Physical midpoint kV on feeder - is taken at section -and the endpoint
KV is taken at section
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PPP CTA- CYME Study Results
% W e , ¥ W % g % o e g
c < ) = c o = = ) ) = =
.g -g =] S .g -g 5 S 5 ’>" =] ’>'\ S g S g
o S~ |8~ |SE_ |5 |8 3 = = £EX |EX |EX | EX
5 |82 183 |22 |23 |82 (8% |32 |2% |38 |25 |38 |=3
3 Q2 ’2 |92 |82 |[9F 7~ U (@7 |OS |US (U8 |Log
< < e e < < e e E = E = E c E c
[ = o o [ — o o o > o > o o
O O @] @) O O @) @) @) @] @) @)
® ® ® ® ® ® ® ® ® ® ® ®
1 0.8 -2.0 4.5 55 12.9 12.9 13.0 13.0 12.9 13.0 12.9 12.9
2 0 -1.2 0 4.7 0 13.0 0 13.0 0 13.0 0 13.0
3 0 -1.2 5.2 4.7 13.0 13.0 13.0 13.0 12.9 13.0 12.9 13.0
4 -1.2 0 6.4 0 12.9 0 13.0 0 12.9 0 12.9 0
5 -1.2 0 6.4 3.5 12.9 12.9 13.0 13.0 12.9 13.0 12.9 13.0
6 5.2 -6.4 0 9.9 12.9 12.9 12.9 13.0 12.9 12.9 12.8 12.9
7 -4.6 3.4 9.9 0 12.9 12.9 13.0 12.8 12.9 12.8 12.9 12.8
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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< > > > > > > > > > > S > S>> | 8= | =5 |2 | 2 |=2s]| =<2
3 = 5 = = ©s | 95 | &% = < < < <
1 -2.5 -2.1 -2.8 -2.8 -3.4 6.6 5.1 4.4 12.0 12.0 121 121 121
2 0.0 -4.6 0.0 -3.2 -5.7 0.0 8.4 7.0 0.0 115 0.0 11.8 11.8
3 0.0 -4.6 -4.4 -0.9 -3.7 5.6 5.8 4.8 12.3 11.7 12.0 12.0 12.0
4 -3.5 -1.1 0.0 -4.7 -4.2 4.8 6.1 5.3 11.9 11.9 12.3 12.0 12.0
5 -4.6 0.0 -3.8 0.0 -5.1 10.2 0.0 6.3 11.6 0.0 11.9 0.0 11.9
6 -4.6 0.0 -15 -4.4 -3.1 7.6 4.5 4.1 11.7 12.2 121 121 121
7 -1.4 -3.2 -4.5 0.0 -4.4 7.3 3.4 55 12.0 12.0 11.9 12.3 11.9
8 -2.9 -1.7 -4.2 -4.7 0.0 8.6 6.8 0.0 11.9 11.9 11.9 11.9 0.0
9 -2.9 -1.7 -4.2 -4.7 0.0 8.6 6.8 0.9 11.9 11.9 11.9 11.9 124
10 -0.8 -3.8 1.9 -4.6 -6.3 0.0 9.1 7.6 115 115 11.7 11.7 11.7
11 -3.4 -1.2 -4.8 1.2 -5.4 9.8 0.0 6.6 11.7 11.7 11.8 11.8 11.8
12 -3.0 -1.6 -4.6 -5.2 0.9 9.1 7.3 0.0 11.8 11.8 11.9 11.9 11.9
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Circuit 1 Circuit 2 Circuit 3
SCENARIO 1
ComEd # 1 MVA ComEd # 2 MVA ComEd # 3 MVA
> — | | <—[ 2]
12.4kV CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA [2.4kV 12.4kV
2.5 —> [ ] <1 -2 : 5
—— |
Circuit # 1 MVA 12kV 12kV Circuit # 2 MVA Circuit # 3 MVA
_— CTA/Metra MVA %
12.1kV 12.1kV 12.1kV
CTA/Metra Connection # 3MVA CTA/Metra Connection # 4 MVA | cTAMetra Connection # 5 MvA
[ 1 1
L L
CTA/Metra MVA
[9.0 ]
Circuit 1 Circuit 2 Circuit 3
SCENARIO 2
ComEd # 1 MVA ComEd # 2 MVA ComEd # 3 MVA
I —> | | <—[70]
OkV CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA 12.3kV 12.4kV
<] < E—
0.0 e -4.6
—_— I
Circuit # 1 MVA okV 11.5kv Circuit # 2 MVA Circuit # 3 MVA
— CTA/Metra MVA %
OkV 11.8kV 11.8kV
CTA/Metra Connection # 3MvA_ | < CTA/Metra Connection # 4 MVA — CTA/Metra Connection # 5 MVA
— [ —[] [] <o
1 1
|- L
CTA/Metra MVA
[89 ]
Circuit 1 Circuit 2 Circuit 3
SCENARIO 3
ComEd # 1 MVA ComEd # 2 MVA ComEd # 3 MVA
] —> | | <—[z8 ]
12.4kV CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA [2.4kV 12.4kV
0.0 | — [ ] < 46 | < 7
| — |
Circuit # 1 MVA 12.3kV 11.7kV Circuit # 2 MVA Circuit # 3 MVA
_—> CTA/Metra MVA %
12kV 12kV 12kV
CTA/Metra Connection # 3MVA CTA/Metra Connection # 4 MVA —> CTA/Metra Connection # 5 MVA
— T[] s [] <]
[ 1 1
L L
CTA/Metra MVA



Work Paper to Study Report #5

Called For by the Order in Docket No. 10-0467

Use of Railroad Customers' Electric Traction Power Facilities

Page 4 of 6

Circuit 1 Circuit 2 Circuit 3
SCENARIO 4
ComEd # 1 MVA ComEd # 2 MVA ComEd # 3 MVA
— ] —> | | <—[53]
12.4kV CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA [2.4kV 12.4kV
< < _ 5
-3.5 —> -1.1
| — |
Circuit # 1 MVA 11.9kV 11.9kV Circuit # 2 MVA Circuit # 3 MVA
—> CTA/Metra MVA %
12.3kV 12kV 12kV
CTA/Metra Connection # 3MVA CTA/Metra Connection # 4 MVA CTA/Metra Connection # 5 MVA
d —[] [ <Lz
/1 1
—l L
CTA/Metra MVA
[ 89 ]
Circuit 1 Circuit 2 Circuit 3
SCENARIO 5
ComEd # 1 MVA ComEd # 2 MVA ComEd # 3 MVA
— ] — ] | <—[6z ]
12.3kV CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA okV 12.4kV
< < < S
-4.6 —_—> 0.0
| — |
Circuit # 1 MVA 11.6kV okvVv Circuit # 2 MVA Circuit # 3 MVA
—> CTA/Metra MVA %
11.9kV OokV 11.9kV
CTA/Metra Connection # 3MVA < CTA/Metra Connection # W — CTA/Metra Connection # 5 MVA
—[] — [ [ <L=1]
[ 1 1
L L
CTA/Metra MVA
[89 ]
Circuit 1 Circuit 2 Circuit 3
SCENARIO 6
ComEd # 1 MVA ComEd # 2 MVA ComEd # 3 MVA
— ] — | | <—[41]
12.3kV CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA [2.4kV 12.4kV
< —>
| 4.6 | — | 0.0
| — |
Circuit # 1 MVA 11.7kv 12.2kV Circuit # 2 MVA Circuit # 3 MVA
— CTA/Metra MVA < o1]
12.1kV 12.1kV

CTA/Metra Connection # 3MVA

[15] —

]

12.1kV
-

CTA/Metra Connection # 4 MVA

[as ] —>

L]

CTA/Metra MVA

L

CTA/Metra Connection # 5 MVA

<[]
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‘\< Circuit 1 Circuit 2 Circuit 3 v
SCENARIO 7
4 ComEd # 1 MVA ComEd # 2 MVA ComEd # 3 MVA
- —> | —> | 1<
ﬂ 12.3kKV  CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA 12.4kV 12.4K 4
. < 14 —_ <| 32
S| < ——

Circuit # 1 MVA 12kV 12kV Circuit # 2 MVA Circuit # 3 MVA
< —> CTAMetra MVA <
1 [46 ] v

11.9kV 12.3kV 11.9kV
CTA/Metra Connection # 3MVA < CTA/Metra Connection # 4 MVA > > CTA/Metra Connection # 5 MVA
i 25 ] —[] (o0 1 —[1 [] < 2]
CTA/Metra MVA
Circuit 1 Circuit 2 Circuit 3
SCENARIO 8
ComEd # 1 MVA ComEd # 2 MVA ComEd # 3 MVA
— | — | L] <
12.3kKV  CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA 12.4kV okV
< < <
-2.9 —_ -1.7
R — |
Circuit # 1 MVA 11.9kV 11.9kV Circuit # 2 MVA Circuit # 3 MVA
— CTAIMetra MVA < [o4 ]
11.9kV 11.9kV OokV
CTA/Metra Connection # 3MVA < CTA/Metra Connection # 4 MVA > CTA/Metra Connection # 5 MVA
— [ ] —[] Ll <
Ll ||
CTA/Metra MVA
Circuit 1 Circuit 2 Circuit 3
SCENARIO 9
ComEd # 1 MVA ComEd # 2 MVA ComEd # 3 MVA
— | — | J:I <—
12.3KV  CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA 12.4kV 12.5k
-2.9 —[ ] | < 17 < ’
R —> |
Circuit # 1 MVA 11.9kV 11.9kV Circuit # 2 MVA Circuit # 3 MVA
—> CTAMetra MVA < [Coza ]
11.9kV 11.9kV 12.4kV
CTA/Metra Connection # 3MVA < CTA/Metra Connection # 4 MVA > > CTA/Metra Connection # 5 MVA
— —[] Ll <
CTA/Metra MVA



Circuit 1

ComEd # 1 MVA

[ 00 | —>|

Circuit # 1 MVA

[ ] —>

CTA/Metra Connection # 3MVA

o] —[]
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SCENARIO 10
ComEd # 2 MVA ComEd # 3 MVA
—> | 1<
11.6kV  CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA 12.3kV 12.4K
<— <« < —>
-0.8 -3.8
R —> |
11.5kV 11.5kV Circuit # 2 MVA Circuit # 3 MVA
-4.6
11.7kV 11.7kV 11.7kV
< CTA/Metra Connection # 4 MVA > > CTA/Metra Connection # 5 MVA
—[] [] <
[ 1 1
CTA/Metra MVA

Circuit 1

ComEd # 1 MVA

[98 ] —>|

Circuit # 1 MVA

16 1 —>

CTA/Metra Connection # 3MVA

SCENARIO 11

o] —[]

Circuit 2

ComEd # 2 MVA

Circuit 3

[ 00 ] —>|

ComEd # 3 MVA

] <« 56 ]

Circuit # 3 MVA

CTA/Metra Connection # 5 MVA

[] < =i

12.3kV  CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA 11.8kV .
< < <— —>
-3.4 -1.2
R —> |
11.7kV 11.7kV Circuit # 2 MVA
Crasra VA <[ o0 ]
11.8kV 11.8kV 11.8kV
CTA/Metra Connection # 4 MVA
ey
[ 1 1
L |
CTA/Metra MVA

Circuit 1

ComEd # 1 MVA

[ o1 ] —>]

Circuit # 1 MVA

| 15 | —>

CTA/Metra Connection # 3MVA

a6 ] —>

Circuit 2 Circuit 3
SCENARIO 12
ComEd # 2 MVA ComEd # 3 MVA
—> | J:I <
12.3kV  CTA/Metra Connection # 1 MVA CTA/Metra Connection # 2 MVA 12.4kV 11.9K
-3.0 | <[ 16 E 5
R — |
11.8kV 11.8kV Circuit # 2 MVA Circuit # 3 MVA
CTAIMetra MVA < [os ]
-4.6
11.9kV 11.9kV 11.9kV
< CTA/Metra Connection # 4 MVA > > CTA/Metra Connection # 5 MVA
—[] [] <
CTA/Metra MVA
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PUBLIC

CEGIS “Transformer Lookup” load data was used with .pf for _ -
Il ond I (N

- and - has no customers per SBT. _has customers but

was not connected until after summer of [} Therefore, there is no load for these

three transformers (D).

- B , has customers listed in SBT but load did not come
on line until after summer of

Q Metra substation load obtained from CEDAR for - (KW with -).
U Metra substation load obtained from CEDAR for - (KW with -).

.- .) on I I I |

. However, no loads were
pulled for these transformers. Load at was calculated using Pl and
Ranger and inserted on ||| N

B ~ux Power ‘erves I However, no load was pulled for the

transformer. Load at was calculated using P1 and inserted on |||

- was extracted from CEGIS but is only in the design stages at the time of
this study. [l is disconnected in the CYME model.

- APT load information used.

APT selected load date:

APT actual load on : =d
APT WA on selected load date:

WA load: [IA/IAEA S A

Bl APT Ioad information used.

APT selected load date:

APT actual load on : = d
APT WA on selected load date:

WA load: [IA/IIAA © A

- APT load information used.

APT selected load dm

APT actual load on A~ > A
APT WA on selected load date:

WA load: [IA/IAA > A

O O0OO0Oo

O O0O0OOo

O O0OO0OoOo
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PUBLIC

Q and U Metra load allocation method
Open bus tie at Q and U Metra substation

(

o

O 00O

@]

(0}

Bl

section

minus JJA to

Allocate A plus from
Allocate A plus from
BAis the A of flow from
radial load allocation at
BA is the JJA of flow from
radial load allocation at
JA is the JA of flow from
radial load allocation at
Ignore motors.

Adijust pf at source (Jfiof for [, It for R, ot for ) and
allocate to obtain an adjusted load PF of [}~ |l on all feeders (i} for [},
Bl N

Close bus tie a and | bstation and run analysis

idﬁoint KV taken at cable section - and endpoint KV taken at cable

Allocate

minus ) on
minu A to ) on :
plus JA from il on

WA at the zero point prlor to

with I WA at the zero point prior to

with I WA at the zero point prior to

I idpoint KV taken at cable section [l and endpoint KV taken at cable

section

- midpoint KV taken at cable section - and endpoint KV taken at cable

section



PUBLIC

0O & U CTA CYME Study Results

Work Paper to Study Report #5
Called For by the Order in Docket No. 10-0467
Use of Railroad Customers' Electric Traction Power Facilities
Page 1 of 3

Tl < = = = = = I=
SIS S|S|S|gllcSsS| SIS S|I S| al~l<~|d | |ad |2 | |3
S|s|s|s|s|S S| 3|2 |2lzlelel8 |5 l8 |8

S lSslalTlIgl2 S| f 81T ISTISISIEIE I8 |85 |8

+ = = =+ +=* — N Q c c c c c H H | N ™ — o ™

c| §| 6§| &§| 8| S| ElS|l2 |28 2|23|=2|28|5|s5|5 |8 | |8 |8 |E |2
533 8|58 3|2 3|2/ e|8| 8 2| E|E 333535353552
sl &|g| 2| | & Bl |5 | E|E|E|E|E|0|0 |0 |2xeExexxExex
18181818l 818|2/218|8|8|8|8|lalg|lg® P @882 p®
L L L o © © © © = = € |T ° K] Ke] Ke] ©

o o i @ © c £ £ = = = = = o) S S |uW L L W W W

8| 8| 8|8 |8|/8|8|8|s|s|s|/s|s|]9|9|9o|gE |g |E |E |E |E

S| sS|s| |3 |°©° @l ® | ® |3 |8 |8 |8 |8 |8

@ ® 8 & | | 8 ® |6

® | ® | ®  ® | ® 0 B 8 |8 |8 |B

1 | 25| -21|-28|-28|-34 |+66|+51 | +44 (120|120 121|121 | 121|124 124|124 | 121|121 [ 122|120 | 120 | 12.1
2 | 00|-46|00|-32|-57|00 |+84|+70| 00 |115| 00 | 118|118 | 00 |123|124| 00 |11.8|121| 0.0 |[115| 118
3 |00 |-46]|-44]|-09|-37|+456|+58|+4.8|123[11.7|12.0|12.0|12.0|12.4|12.4 | 124|123 |12.0| 122|123 |11.7 | 12.0
4 | -35|-111] 00 |-47|-42|+48|+6.1|+53|11.9 (119|123 | 120|120 |12.4 (124|124 |12.2|12.0| 122|119 |11.9 | 12.0
5 | 46| 00 |-38] 00 |-51|+02| 00 |+63|116| 00 |11.9| 0.0 |11.9[123| 0.0 | 124|119 | 00 | 121|116 | 0.0 | 11.9
6 | 46| 00 | -15| -44 | -3.1 | +7.6 | +45 | +4.1 | 11.7 | 12.2 | 12.1 | 121 | 12.1 [ 123 | 124 | 12.4 | 120 | 12.2 | 123 | 11.7 | 12.2 | 12.1
7 | -14|-32|-45| 00 | 44 | +73 | +3.4 | +55|12.0 | 12.0 | 11.9 | 123|119 | 123 | 12.4 | 124 | 122 | 12.3 | 122 | 12.0 | 12.0 | 12.0
8 |-29|-17|-42|-47| 00 |+86|+68| 00 |11.9|11.9(11.9|119| 00 | 123|124 | 00 |[12.1|120| 0.0 |11.9|11.9| 0.0
9 |29 |-17|-42|-47| 00 |+86|+6.8|+09|11.9|11.9 (119|119 | 124|123 | 124|125 |12.1|12.0|12.4| 119|119 |12.4
10 | 08 | -3.8 | +1.9| -46 | 63| 00 | +9.1|+7.6 | 115|115 |11.7 | 11.7 | 11.7 | 11.6 | 123 | 12.4 | 11.6 | 11.8 | 12.0 | 115 | 11.5 | 11.7
11 | -34 | -12 | -48 | +12| -54 | +98| 0.0 | +6.6 | 11.7 | 11.7 | 11.8 | 11.8 | 11.8 [ 123 | 11.8 | 12.4 | 120 | 11.8 | 12.1 | 11.7 [ 11.7 | 11.9
12 | -30|-16 | -46 | -52 | +09|+91|+7.3| 0.0 |11.8|11.8|11.9| 119|119 123|124 |119|120|11.9| 119|118 |11.8|11.9




Work Paper to Study Report #5

Called For by the Order in Docket No. 10-0467

PUBLIC Use of Railroad Customers' Electric Traction Power Facilities
Page 2 of 3

Scenario:
Scenario 1: @ CTA/Metra connection #1, #2, #3, #4, and #5 closed, @ ComEd circuit #1, #2, and#3 closed. This represents the
normal condition.

Scenario 2: @ CTA/Metra connection #1 and #3 open and #2, #4, and #5 closed, @ ComEd circuit #1 open and #2 and #3 closed.
This represents an outage of ComEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2, #3, #4, and #5 closed, @ ComEd circuit #1, #2, and #3 closed.
This represents an outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #3 and bus tie open and #1, #2, #4, and #5 closed, @ ComEd circuit #1, #2, and #3 closed.
This represents an outage of CTA/Metra Bus #3.

Scenario 5: @ CTA/Metra connection #2 and #4 open and #1, #3, and #5 closed, @ ComEd circuit #2 open and #1 and #3 closed.
This represents an outage of ComEd circuit #2.

Scenario 6: @ CTA/Metra connection #2 and bus tie open and #1, #3, #4, and #5 closed, @ ComEd circuit #1, #2, and #3 closed.
This represents an outage of CTA/Metra Bus #2.

Scenario 7: @ CTA/Metra connection #4 and both bus ties open and #1, #2, #3, and #5 closed, @ ComEd circuit #1, #2, and #3
closed. This represents an outage of CTA/Metra Bus #4.

Scenario 8: @ CTA/Metra connection #5 open and #1, #2, #3, and #4 closed, @ ComEd circuit #3 open and #1 and #2 closed. This
represents an outage of ComEd circuit #3.

Scenario 9: @ CTA/Metra connection #5 and bus tie open and #1, #2, #3, and #4 closed, @ ComEd circuit #1, #2, and #3 closed.
This represents an outage of CTA/Metra Bus #5.

Scenario 10: @ CTA/Metra connection #1, #2, #3, #4, and #5 closed, @ ComEd circuit #1 open and #2 and #3 closed. This
represents loss of source for ComEd circuit #1.

Scenario 11: @ CTA/Metra connection #1, #2, #3, #4, and #5 closed, @ ComEd circuit #2 open and #1 and #3 closed. This
represents loss of source for ComEd circuit #2.
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Scenario 12: @ CTA/Metra connection #1, #2, #3, #4, and #5 closed, @ ComEd circuit #3 open and #1 and #2 closed. This

represents loss of source for ComEd circuit #3.
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Scenario|@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd - | @ ComEd -
Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (KV)
1 -1.7 -1.1 5.7 55 12.3 12.3 12.5 12.5
2 0.0 -2.8 0.0 7.2 0.0 12.3 0.0 12.5
3 0.0 -2.8 4.0 7.2 12.3 12.3 12.5 12.5
4 -2.8 0.0 6.9 0.0 12.2 0.0 12.5 0.0
5 -2.8 0.0 6.9 4.4 12.2 12.3 12.5 12.5
6 3.8 -6.5 0.0 11.1 12.0 12.0 12.0 12.5
7 -6.9 4.2 11.1 0.0 12.1 12.1 12.5 12.0
8




Q0 Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
12.5 KV 12.5 KV
< —

Circuit # 1 MVA Circuit # 2 MVA
[ 20 | —> SCENARIO 1 < [as |
— —

CTA/Metra Connection # 1 MVA 2.3 KV 12.3 K CTA/Metra Connection # 2 MVA
— Pl
| |
CTA/Metra MVA
| 2.8 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <

I 0KV 12.5 KV
| <— —_—
|
|
Circuit # 1 MVA | Circuit # 2 MVA
—> | SCENARIO 2 <
|
|
| «<— _—
CTA/Metra Connection # 1 MVA Il oKV 12.3 K CTA/Metra Connection # 2 MVA
—> <
| |

CTA/Metra MVA
I 2.8 |
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
12.5 KV 12.5 K!/

Circuit # 1 MVA Circuit # 2 MVA
[ 20 | —> SCENARIO 3 < [as |
— —

CTA/Metra Connection # 1 MVA 2.3 KV 12.3 K CTA/Metra Connection # 2 MVA
[ 00 | — <— [ 28 ]

|

CTA/Metra MVA
| 2.8 |
Circuit 1 Circuit 2

ComEd # 1 MVA ComEd # 2 MVA
—> <

12.5 KV okv 1

&2 —>

|

|
Circuit # 1 MVA | Circuit # 2 MVA
— SCENARIO 4 | <—

|

|

< —>

CTA/Metra Connection # 1 MVA 12.2 KV okv _l CTA/Metra Connection # 2 MVA

—> <

|

CTA/Metra MVA
| 2.8 |




Circuit 1

ComEd # 1 MVA

[ 69 ] —>

Circuit # 1 MVA

%2.5 KV

Circuit 2

ComEd # 2 MVA

— s ]

12.5 Kg

Circuit # 2 MVA

4.1 —> SCENARIO 5 < 4.4
— —

CTA/Metra Connection # 1 MVA 2.2 KV 12.3 K CTA/Metra Connection # 2 MVA
—> <
- ___ :

CTA/Metra MVA
| 2.8 |
Circuit 1 Circuit 2

|
ComEd # 1 MVA | ComEd # 2 MVA
— —
12 KV 12.5 KY
< —

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 6 <
< _—

CTA/Metra Connection # 1 MVA 12 KV 12 KV CTA/Metra Connection # 2 MVA
- <~
| |

CTA/Metra MVA

2.7
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Circuit 1 Circuit 2
|
ComEd # 1 MVA ! ComEd # 2 MVA
—> —
12.5 KV 12 KV
< —_—
Circuit # 1 MVA Circuit # 2 MVA
4.2 —> SCENARIO 7 <— 4.2
—
CTA/Metra Connection # 1 MVA 12.1 KV 12.1K CTA/Metra Connection # 2 MVA
[ 69 | — <— [ 42 ]
|
CTA/Metra MVA
| 2.7 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <
KV KV
< —_—

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 8 <
< _—

CTA/Metra Connection # 1 MVA KV KV CTA/Metra Connection # 2 MVA
—> <

|

CTA/Metra MVA

0.0
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0Q0- CYME Study Information

-, assumed load demand of -kW (load information obtained from CIMS
and TED).

-) substation load was obtained from Cedar Loads. Peak load for
each feeding line is [Jikw with assumed PF=|Jjili§.

I APT l0ad information used.

o APT selected load date:
o] APT actual load on : ->
o APT WA on selected load date:
o) WA load: [>T

- APT load information used.

APT selected load date:
APT actual load on : >
APT WA on selected load date:

WA load: > B

O O0O0Oo

I B 10:d allocation method

o Validate in the CYME model all transformers, ESS loads, including ||l
kVA for each feeding line at [JJflper Cedar meter information.

0 Open section 485670162 (zero point). This allowed for proper load
allocation on the feeders.

o Power factor of |2 for [l and o f(r were used during
allocation so as to obtain an adjusted load PF of % on all feeders.

0 Close zero-point and run analysis.

Physical midpoint kV on feeder [JJli is taken at section 485545020-1 and
physical endpoint kV is taken at section 485533816.

Physical midpoint kV on feeder [JJJlil is taken at section 485533816 and physical
endpoint kV is taken at section 239790944,
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0O0O-CYME Study Results

O - - - (- S (- = S - T -

c 4+ +— o +— +— +— 4+ +— +—
S 2 E E S S e e Ss |5 |55 |5<
o S . |8 |8 |2 1% 2 2 g 2X |EXx |EXx | EX
= c < S« O < O < SR R O~ O~ O = O = O = O =
g 52 (52 |42 |52 182 |82 |22 | o2 |25 |os |5 |5
g= Q=2 \E, 02 0 Q= T w w oS S V= V=
< < e e < < e e e = E = E c E c
[ P o) o) [ — o) o) S > S > S W S W

O O (@) O O O O @) (@) (@) @) @)

S p ® ® S P ® ® ® ® ® ®
1 -1.7 -1.1 5.7 55 12.3 12.3 12.5 12.5 12.5 12.4 12.5 12.3
2 0.0 -2.8 0.0 7.2 0.0 12.3 0.0 12.5 0.0 12.4 0.0 12.3
3 0.0 -2.8 4.0 7.2 12.3 12.3 12.5 12.5 12.5 12.4 12.5 12.3
4 -2.8 0.0 6.9 0.0 12.2 0.0 12.5 0.0 12.5 0.0 12.4 0.0
5 -2.8 0.0 6.9 4.4 12.2 12.3 12.5 12.5 12.5 12.4 12.4 12.4
6 3.8 -6.5 0.0 11.1 12.0 12.0 12.0 12.5 12.3 12.2 12.2 12.2
7 -6.9 4.2 11.1 0.0. 12.1 12.1 12.5 12.0 12.4 12.0 12.3 12.0

Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of

ComkEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of

ComkEd circuit #2.
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Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComEd circuit #2.
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Scenario|@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd - | @ ComEd -
Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (KV)
1 0.3 2.1 4.0 5.8 12.6 12.6 13.0 13.0
2 0.0 -1.9 0.0 5.6 0.0 12.6 0.0 13.0
3 0.0 -1.9 4.3 5.6 12.6 12.6 13.0 13.0
4 -1.9 0.0 6.1 0.0 12.3 0.0 13.0 0.0
5 -1.9 0.0 6.1 3.6 12.3 12.8 13.0 13.0
6 4.1 -5.9 0.0 9.7 12.4 12.4 12.4 13.0
7 -5.1 3.3 9.6 0.0 11.8 11.8 13.0 11.7




RR Cyme Results Comparison

Circuit 1

ComEd # 1 MVA

[0 ] —>

Circuit # 1 MVA
[ | —

CTA/Metra Connection # 1 MVA

13 KV

2.6 KV

o3 ] —

SCENARIO 1

Circuit 2

ComEd # 2 MVA

«— [ 58 ]

13 KV
—

126 K

Circuit # 2 MVA
«— [ a7 |

CTA/Metra Connection # 2 MVA

— [ 21 ]

Circuit 2

|
CTA/Metra MVA
1.8 |
Circuit 1
ComEd # 1 MVA
—>
I 0KV
| €<—
|
|
Circuit # 1 MVA |
—> | SCENARIO 2
|
|
| «<—
CTA/Metra Connection # 1 MVA Il oKV
—>
|

13 KV,
s

>

126 K

CTA/Metra MVA

1.9

ComEd # 2 MVA

<—[ 56 |

Circuit # 2 MVA

<[ 37

CTA/Metra Connection # 2 MVA

P v
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 KV 13 KV
Circuit # 1 MVA Circuit # 2 MVA
[ 43 | —> SCENARIO 3 <[ a7 |
— —
CTA/Metra Connection # 1 MVA 2.6 KV 126 K CTA/Metra Connection # 2 MVA

[ 00 | — <— [ 19 ]

|

CTA/Metra MVA
| 1.9 |
Circuit 1 Circuit 2

ComEd # 1 MVA ComEd # 2 MVA
— <—

13 KV okv 1

< —>

|

|
Circuit # 1 MVA | Circuit # 2 MVA
— SCENARIO 4 | <—

|

|

P —> 1

CTA/Metra Connection # 1 MVA 12.3 KV okv _l CTA/Metra Connection # 2 MVA

—> <

|

CTA/Metra MVA
1.9 |




Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 KV 13 KV.
< —_—

Circuit # 1 MVA Circuit # 2 MVA
4.2 —> SCENARIO 5 <— 3.6
— —

CTA/Metra Connection # 1 MVA 2.3 KV 12.8 K CTA/Metra Connection # 2 MVA
—> <
| I o :

CTA/Metra MVA

1.9 |
Circuit 1 Circuit 2
|
ComEd # 1 MVA ] ComEd # 2 MVA
—> <
12.4 KV 13 KV.
< =
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 6 <
<— _—
CTA/Metra Connection # 1 MVA 12.4 KV 124 K CTA/Metra Connection # 2 MVA
— —
| |

CTA/Metra MVA

1.8 |
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Circuit 1 Circuit 2
|
ComEd # 1 MVA ! ComEd # 2 MVA
—> <
13 KV 11.7 KV
< —>
Circuit # 1 MVA Circuit # 2 MVA
4.5 —> SCENARIO 7 < 3.3
— —
CTA/Metra Connection # 1 MVA 11.8 KV 11.8K CTA/Metra Connection # 2 MVA
— <
|
CTA/Metra MVA
| 18 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <
KV KV
< —

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 8 <
< —

CTA/Metra Connection # 1 MVA KV KV CTA/Metra Connection # 2 MVA
—> <

|

CTA/Metra MVA

0.0
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RR CYME Study Information
At SWGR - - assumed load demand -kW at PF:-

(From load information provided by Cedar).

At TR - assumed load demand -kVA at PF:- (From load

information provided by CIMS and Cedar).

APT load information used.
APT selected load date:
APT actual load on : A > A
APT WA on selected load date:

WA load: |~ > A

APT load information used.

APT selected load date:
APT actual load on : A > A
APT WA on selected load date:

WA load: | A ~> TRA

O O0OO0oOo

O O0O0Oo

-Ioad allocation method

o Validate in the CYME model all transformers, ESS loads, including ||l
BkVA for each feeding line at |Jilflper Cedar meter information.

0 Open section171318099, (i.e., assumed zero point of the network). This
allowed for proper load allocation on the feeders.

o Power factor of [[l% for [ and o for- were used
during allocation so as to obtain an adjusted load PF of % on all
feeders.

o0 Ignore motors.

0 Open zero-point section and allocate the loads.

0 Close zero-point and run analysis.

Physical midpoint kV on feeder - is taken at section 1066145442 and the
endpoint kV is taken at section 171246357.

Physical midpoint kV on feeder - is taken at section 239741778 and the
endpoint kV is taken at section 170426532.
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— N — N < < < <
| 3+ . 3+ 1 - 1 o | 3 | 3+ 1 - 1 ~ 1 - i 1 o i 1 - i 1 ~ i
S | <SQ<SQUiQUiq eSS Ui Ui JOUESOEiT Qi LET
5 582582 5§52 E52 582 582 E52 552 ESS ESE|ESE ESE
g @gé ©§§ OS2 0L ©§v @"g’v O 0L o.§§ o.§§ o.§§ o.§§
@] @) @) @) (O™ (ON= @) @)
3 3 | @ © 3 3 |® ® @rs|erserg erg
1 0.3 -2.1 4.0 5.8 12.6 12.6 13.0 13.0 12.6 12.7 12.6 12.6
2 0.0 -1.9 0.0 5.6 0.0 12.6 0.0 13.0 0.0 12.7 0.0 12.6
3 0.0 -1.9 4.3 5.6 12.6 12.6 13.0 13.0 12.6 12.7 12.6 12.6
4 -1.9 0.0 6.1 0.0 12.3 0.0 13.0 0.0 12.5 0.0 12.3 0.0
5 -1.9 0.0 6.1 3.6 12.3 12.8 13.0 13.0 12.5 12.8 12.3 12.8
6 4.1 -5.9 0.0 9.7 12.4 12.4 12.4 13.0 12.2 12.6 12.4 12.5
7 5.1 3.3 9.6 0.0 11.8 11.8 13.0 11.7 12.1 11.7 11.8 11.7
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for

ComkEd circuit #1.

PUBLIC

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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Scenario|@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd - | @ ComEd -
Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (KV)
1 1.4 2.1 3.7 2.8 12.4 12.4 12.4 12.5
2 0.0 -0.8 0.0 1.5 0.0 12,5 0.0 12,5
3 0.0 -0.8 5.0 1.5 12.4 12.5 12.4 12.5
4 -0.8 0.0 5.8 0.0 12.4 0.0 12.4 0.0
5 -0.8 0.0 5.8 0.7 12.4 12.5 12.5 12.5
6 5.0 -5.8 0.0 6.5 12.3 12.3 12.2 12.4
7 -1.5 0.7 6.5 0.0 12.3 12.3 12.4 12.3




RRR CYME Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
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12.4 KV 12.5 KV
< —

Circuit # 1 MVA Circuit # 2 MVA
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CTA/Metra Connection # 1 MVA 2.4 KV 124 K CTA/Metra Connection # 2 MVA
— Pl
| |
CTA/Metra MVA
| 0.7 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <

I 0KV 12.5 KV
| <— —
|
|
Circuit # 1 MVA | Circuit # 2 MVA
—> | SCENARIO 2 <
|
|
| «<— _—
CTA/Metra Connection # 1 MVA Il oKV 125K CTA/Metra Connection # 2 MVA
—> <
| |

CTA/Metra MVA
I 0.8 |
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
12.4 KV 12.5 K!/
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|
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— —

12.4 KV 12.3 KV

< —>

Circuit # 1 MVA Circuit # 2 MVA
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— <
| |
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RRR CYME Study Information

Following load demand for - - assumed at PF:- (From load
information provided by APT- ATO info).

o M Bus# = KW

- (-) substation load was obtained from Cedar Loads. Peak load for
each feeding line isjlik VA with assumed PF=||l}.

-APT load information used.
o APT selected load date:
o) APT actual load on : > A
o APT WA on selected load date:
o) WA load: |~ > A

- APT load information used.

o] APT selected load date:
o) APT actual load on : =d
o] APT WA on selected load date:
o) WA load: [ IllA> A

-Ioad allocation method
o Validate in the CYME model all transformers, ESS loads, including ||l

[KVA for each feeding line at per Cedar meter information.
o0 Enter wa feeder loads manually: for and for
o Power factor of |2 for |l and % for ,

0 Ignore motors.

Physical midpoint on feeder - is taken at cable section # 188132484 and the
endpoint is taken at cable section # 188132547 last overhead span.

Physical midpoint on feeder - is taken at cable section # 1019576904 and
the endpoint is taken at cable section # 402527186 outside ||l
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RRR- CYME Study Results
— N — N < < < <
| 3 | 3 1 - 1 o . 3 | 3 1 - 1 ~ 1 - i 1 o 5 1 - i 1 ~ i
£ | <5Q<SQUiQUiq <SS Ui Ui Ui OO/ UET
g H82582£§32 5§32 582582 5532 5§32 E3S| 535|535 §35<
g ©§§, ©§§ 022 0L @)gv @)“g’v O 0L o.§§ o.é’é:l o.§§ o.§§
@) @) @) @) o2 oL @) @)
3 3 | @ © 3 3 |® ® ers|erserg erg
1 1.4 -2.1 3.7 2.8 12.4 12.4 12.4 12.5 12.4 12.4 12.4 12.4
2 0.0 -0.8 0.0 1.5 0.0 12.5 0.0 12.5 0.0 12.5 0.0 12.5
3 0.0 -0.8 5.0 1.5 12.4 12.5 12.4 12.5 12.4 12.5 12.4 12.5
4 -0.8 0.0 5.8 0.0 12.4 0.0 12.4 0.0 12.4 0.0 12.3 0.0
5 -0.8 0.0 5.8 0.7 12.4 12.5 12.5 12.5 12.4 12.5 12.3 12.5
6 5.0 -5.8 0.0 6.5 12.3 12.3 12.2 12.4 12.2 12.3 12.2 12.3
7 -1.5 0.7 6.5 0.0 12.3 12.3 12.4 12.3 12.4 12.3 12.3 12.3
Scenario:

Scenario 1: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an outage of

CTA Bus #1.

Scenario 4: @ CTA connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.

Scenario 5: @ CTA connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an outage of

CTA Bus #2.
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Scenario 6: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for ComEd
circuit #1.

Scenario 7: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for ComEd
circuit #2.
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Scenario|@ CTA/Metra| @ CTA/ @ ComEd - @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ ComEd-| @ ComEd- | @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Circuit #3 Metra - Metra - Circuit #1 Circuit #2 Circuit #3
(MVA) Connection #2 (MVA) (MVA) (MVA) Connection | Connection (kV) (kV) (kV)
(MVA) #1 (kV) #2 (kV)

1 -5.6 4.5 5.7 5.7 5.8 12.6 12.6 12.9 12.9 12.9
2 0.0 -1.1 0.0 9.1 8.4 0.0 12.3 0.0 12.8 12.8
3 0.0 -1.1 0.0 9.1 8.4 13.0 12.3 13.0 12.8 12.8
4 -8.0 6.9 8.2 0.0 8.1 12.5 12.5 12.8 0.0 12.8
5 -1.1 0.0 1.1 8.4 7.8 12.9 12.3 13.0 12.8 12.8
6 -5.7 4.6 5.8 5.8 0.0 12.6 12.6 12.9 12.9 0.0
[ 0.0 -1.1 0.0 9.1 8.4 12.3 12.3 12.3 12.8 12.8
8 -8.6 7.5 8.8 0.0 8.6 12.4 12.4 12.8 12.3 12.8
9 -8.3 7.2 8.5 9.0 0.0 12.5 12.5 12.8 12.8 12.2
10 -1.1 0.0 1.1 8.4 7.8 12.9 0.0 13.0 12.8 12.8

Page 1 of 4
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S Cyme Results Comparison
Circuit 1 Circuit 2 Circuit 3 Circuit 1 Circuit 2 Circuit 3
ComEd # 1 MVA ComEd # 2 MVA ComEd # 1 MVA ComEd # 2 MVA
—> < 5.7 —> < 9.1
12.9 kV 12.9 kV ComEd # 3 MVA 2.9 13 kV 12.8 kV ComEd # 3 MVA 12.8
< — < — —— <
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<— > < E—
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— — — —
| [ |
CTA/Metra MVA CTA/Metra MVA
I 11 | | 11 |
Circuit 1 Circuit 2 Circuit 3 Circuit 1 Circuit 2 Circuit 3
ComEd # 1 MVA ComEd # 2 MVA ComEd # 1 MVA ComEd # 2 MVA
—> <« [ a1 —> «— [ o0 ]
° OkvV 12.8 kK ComEd # 3 MVA 2.8 12.8 kV okv 1 ComEd # 3 MVA 12.8
| «<— SN P < —> <—
| /7 I
| |
Circuit # 1 MVA I Circuit#2 + # 3 MVA Circuit # 1 MVA I Circuit # 3 MVA
[ o ]—>1 SCENARIO 2 — [z |— — SCENARIO 4 I T
| O b T
|
|
<« —> — —>
CTA/Metra Connection # 1 MVA I 0 kv 12.3k CTA/Metra Connection # 2 MVA CTA/Metra Connection # 1 MVA 2.5 kV 12.5k CTA/Metra Connection # 2 MVA
— — — —
| | |
CTA/Metra MVA CTA/Metra MVA

1.1

| 1.1
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— S
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< = A
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[ o |— SCENARIO 5 D —>
(] ]
< E—
CTA/Metra Connection # 1 MVA 2.9 kV 12.3 K CTA/Metra Connection # 2 MVA
= P
| e
CTA/Metra MVA
1.1
Circuit 1 Circuit 2 Circuit 3
|
ComEd # 1 MVA | ComEd # 2 MVA
— S
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&= = g o
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< E—
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Circuit 1 Circuit 2 Circuit 3
|
ComEd # 1 MVA I ComEd # 2 MVA
— —
12.3 kV 12.8 kV. ComEd # 3 MVA 2.8
< = &
Circuit # 1 MVA Circuit# 2 + # 3 MVA
[ o |— SCENARIO 7 <[4 |—
< —
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|
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S CYME Study Information

KVA nameplate transformer , assumed load . of nameplate,

load was obtained from _ via customer _

Load was obtained from CIMS for - via customer

Account number [ with on each line feeding this
substation load was obtained from CEDAR load
information. Peak load for each feeding line is [} KVA with assumed PF=|jjJi}

. APT load information used.

APT selected load date:
APT actual load on

APT WA on selected load date:
WA load:

APT load information used.
APT selected load date:
APT actual load on
APT WA on selected load date:
WA load:

APT load information used.
APT selected load date:

o APT actual load on

o] APT WA on selected load date:

o WA load:

allocation method
o Validate in the CYME model all transformers, ESS loads, including [l

I for each feeding line at -JJiij per CEDAR
o0 Inside the was identified as the zero point supporting r

to loads on the feeder network . Inside || GG
was identified as the zero point for proper load allocation.

o Enter feeder loads

o Ignore motors

0 Open bus breaker and allocate the loads.
o0 Adjust pf at source
and allocate to obtain an adjusted load PF of on
feeders —

0 Close zero-point switches and run analysis.
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. - midpoint KV taken at cable section 388002261 and endpoint KV taken at

section before the || GG
. - midpoint KV taken at cable section 388003177 and endpoint KV taken at
section before the

J - midpoint KV taken at cable section 387974147 and endpoint KV taken at
overhead section 364046937.
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S CYME Study Results
— N — o
s | % |% |2 |E | | | |2 | |8 [ |F |¥ |¢#
S S s s s k) 9o = = = =2 I — R N — S (- — R - — O I —~
s |53 18398 |92 |98 |52 185192919298 9|9 |98 |98 | V¢
g |92 92|82 |82 |82 (9|0 BT |8 % D8 |p8 |2 |38 Ts g
@ e s | E E = © o £ £ £ ES |2 |e2 |E2 |2 |2
' = 8 8 8 ' = o o o o> o> o> O W o W o w
S S & & b S S @) @) @) @) @) @) @) @) @)
S o S o ® ® ® ® ® ® ® ® ®
1 56 | 45 | 57 | 57 | 58 | 126 | 126 | 129 | 129 | 129 | 12.8 | 12.7 | 126 | 126 | 12.6 | 125
2 0.0 -1.1 0.0 9.1 8.4 0.0 12.3 | 0.0 128 | 128 | 0.0 125 | 125 | 0.0 12.3 | 12.3
3 0.0 -1.1 0.0 9.1 8.4 13.0 | 123 | 13.0 | 12.8 | 12.8 | 13.0 | 125 | 125 | 13.0 | 123 | 12.3
4 -8.0 6.9 8.2 0.0 8.1 125 | 125 | 12.8 | 0.0 128 | 126 | 0.0 125 | 125 | 0.0 12.3
5 -1.1 0.0 1.1 8.4 7.8 129 | 123 | 13.0 | 12.8 | 12.8 | 13.0 | 12.6 | 125 | 129 | 123 | 12.3
6 57 | 46 | 58 | 58 | 0.0 | 126 | 126 | 129 | 129 | 00 | 128 | 127 | 0.0 | 126 | 126 | 0.0
7 00 | -1 | 00 | 91 | 84 | 123 | 123 | 123 | 128 | 128 | 123 | 125 | 125 | 12.3 | 123 | 12.3
8 -8.6 7.5 8.8 0.0 8.6 124 | 124 | 128 | 12.3 | 128 | 126 | 123 | 125 | 124 | 124 | 12.3
9 -8.3 1.2 8.5 9.0 0.0 125 | 125 | 128 | 128 | 12.2 | 126 | 125 | 12.2 | 125 | 124 | 12.1
10 -1.1 0.0 1.1 8.4 7.8 129 | 0.0 13.0 | 128 | 12.8 | 13.0 | 126 | 125 | 129 | 123 | 12.3
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PUBLIC

Scenario:
Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1, #2 and #3 closed. This represents the normal
condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open; #2 and #3 closed. This represents an outage
of ComEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1, #2 and #3 closed. This represents an
outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #3 closed; #2 open, @ | | | | GGEGEElopen. @ I}
I o0cn. This represents an outage of ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1, #2 and #3 closed. This represents an
outage of CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed; #3 open, @ | GG open.
This represents an outage of ComEd circuit #3.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open; #2 and #3 closed. This represents loss of source
for ComEd circuit #1.

Scenario 8: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #3 closed; #2 open. This represents loss of source
for ComEd circuit #2.

Scenario 9: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed; #3 open. This represents loss of source
for ComEd circuit #3.

Scenario 10: @ CTA/Metra connection #1 closed and #2 open, @ ComeEd circuit #1, #2, and #3 closed. @ | GG ope-.

This represents a loss of cable between [ GG
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Scenario]@ CTA / Metra @ CTA/ @ ComkEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -2.3 0.3 4.6 5.4 12.4 12.4 12.5 12.5
2 0 2.1 0 7.8 0 12.3 0 12.4
3 0 2.1 2.4 7.8 12.5 12.3 12.5 12.4
4 -2.1 0 4.3 0 12.4 0 12.5 0
5 -2.1 0 4.3 5.6 12.4 12.4 12.5 125
6 2.4 -4.3 0 10.0 12.3 12.3 12.3 12.5
7 -1.7 5.6 10.1 0 12.2 12.2 12.5 12.2
8

Page 1 of 3



SS CYME Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
12.5 KV 12.5 KV
< —_—

Circuit # 1 MVA Circuit # 2 MVA
2.3 — SCENARIO 1 < 5.7
<— E—
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—> | <

| |
L
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| 2.0 |
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— —
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| <— —
|
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|
|
l < —
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— —
| |
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2.1 |

Circuit 1
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>
12.5 KV
<
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2.4 —
<o
CTA/Metra Connection # 1 MVA 12.5 KV
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Circuit 1
ComEd # 1 MVA
—
12.5 KV
<
Circuit # 1 MVA
—>
<
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=
|
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ComEd # 2 MVA
—
12.4 KY
—_—
Circuit # 2 MVA
SCENARIO 3 < 5.7
—
12.3 K CTA/Metra Connection # 2 MVA
—
|
CTA/Metra MVA
| 2.1 |
Circuit 2
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<— [ 0o ]
OKV 1
>
|
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SCENARIOS | <— [0 ]
|
|
N |
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<«
|
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Circuit 1 Circuit 2
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—> <—
12.5 KV 125K
PLEL 25 K]

Circuit # 1 MVA Circuit # 2 MVA
2.2 — SCENARIO 5 < 5.6
— —
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= | —
: |_ —_—————
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| 2.1 |
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|
|
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— —
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— —
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= | —

|
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Circuit 1 Circuit 2
|
ComEd # 1 MVA | ComEd # 2 MVA
—> <
12.5 KV 12.2 KV
e SRS
Circuit # 1 MVA Circuit # 2 MVA
2.4 —> SCENARIO 7 < 5.6
e —

CTA/Metra Connection # 1 MVA 12.2 KV 12.2 K CTA/Metra Connection # 2 MVA
-__7.7 —_ LI_ _rl <— -_5.6
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L
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SS CYME Study Information
- substation load obtained from CEDAR for _ (.KW with .pf

for each line).

.ohm inductors added to both lines.

Bl APT Ioad information used.

APT selected load date: )

APT actual load on :

APT WA on selected load date
N

WA load:

O O0OO0oOo

- APT load information used.

APT selected load date: .
APT actual load on :
APT WA on selected load date

WA load:

O O0O0o

I 10ad allocation method
Open breaker at substation.
Allocate
Allocate
B~ is the A of flow from

to radial load allocation.

) on wit
A) on
with
Ignore motors.

o Close i} breaker at [l substation and run analysis.

o

WA at the zero point prior

O 00O

@]

- midpoint KV taken at cable section 1034470683 and endpoint KV taken at
overhead section 189042524,

- midpoint KV taken at cable section 488098919 and endpoint KV taken at
cable section 1055555252-1.
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SS CYME Study Results
O I - T - S - - - R
c < ) = c o = = ) = = =
.g .g 5 5 .g -8 5 5 5 < 5 < 5 < = <
o) S |8 |E_ |E_ 1% 3 = 2 2% |EX |EX | EX
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S |52 /82 |22 |22 |82 |82 |2& (2% |25 |28 |8 |=%
3 Q2 |92 |@2 |g2 [T 9% |@F |@T |Zs |Zs |de |ds
< < e e < < e e E = E = E c E c
[ = o o [ — o o o > o > o o W
O O O O O O O O O O O O
© ® ® ® e ® ® ® ® ® ® ®
1 -2.3 +0.3 +4.6 +5.4 12.4 12.4 12.5 12.5 12.4 12.4 12.4 12.3
2 0 2.1 0 +7.8 0 12.3 0 12.4 0 12.3 0 12.2
3 0 2.1 +2.4 +7.8 12.5 12.3 12.5 12.4 12.5 12.3 12.5 12.2
4 2.1 0 +4.3 0 12.4 0 12.5 0 12.4 0 12.4 0
5 2.1 0 +4.3 +5.6 12.4 12.4 12.5 12.5 12.4 12.4 12.4 12.3
6 +2.4 -4.3 0 +10.0 12.3 12.3 12.3 12.5 12.3 12.3 12.3 12.2
7 -1.7 +5.6 +10.1 0 12.2 12.2 12.5 12.2 12.3 12.2 12.2 12.1
Scenario:

Scenario 1: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an outage of

CTA Bus #1.

Scenario 4: @ CTA connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.
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Scenario 5: @ CTA connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an outage of
CTA Bus #2.

PUBLIC

Scenario 6: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for ComEd
circuit #1.

Scenario 7: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for ComEd
circuit #2.
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Scenario|@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd-| @ ComEd -
Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 0.4 -4.0 3.8 4.0 12.8 12.8 12.9 12.9
2 0.0 -3.6 0.0 3.7 0.0 12.8 0.0 12.9
3 0.0 -3.6 4.0 3.7 12.8 12.8 12.9 12.9
4 -3.6 0.0 8.0 0.0 125 0.0 12.8 0.0
5 -3.6 0.0 8.0 0.0 125 13.0 12.8 13.0
6 4.2 -7.8 0.0 8.0 12.6 12.6 12.6 12.8
7 -3.6 0.0 8.0 0.0 12.5 125 12.8 125
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T CYME Study Information

assumed load demand
PH (based on LFM record). LFM record indicates --- KVA demand on
and flldemand on [Aalysis indicates that | lis no Ionier in

service and the customers on that transformer have been transferred to

assumed load demand -

PF=1 per CIMS| data.

_, assume load demand -(as obtained in

CYME) and that the loads for [jifare applied at [Jflsubstation.

-substation load was obtained from Cedar Loads. Peak load for each
feeding line is [ KVA with assumed PF=JJj}

-APT load information used.
o] PT selected load date:
o PT actual load on
o] PT WA on selected load date:
o

WA load: NN

AP Ioad information used.

o PT selected load date:

o] PT actual load on

o PT WA on selected load date:
o WA oo I

B 10ad allocation method
o Validate in the CYME model all transformers, ESS loads, including [}
KVA for each feeding line at'per Cedar meter information.
o The point where the feeders [|jiilifand [Jllare tied (Breaker at [Jjjfifeeder

side oﬂ identified as the zero point. ] is flowing through ||}
to

from
o Enter feeder loads: |l for [Jll(Avg WA ] minus the [} contributed to ||}

- d [ for Bl (Avg WA [l plus the [} supported from |l

o Ignore motors

o Open zero point breaker and allocate the loads.

0 Adjust pf at source jlpf for pf for and allocate to obtain an
adjusted load PF of il [lflon feeders [Ji§for for | Il

o Close zero point breaker || ] llland run analysis.
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. - midpoint KV taken at cable section 487769046 and endpoint KV taken at
section before 487848826.

. - midpoint KV taken at cable section 487787340 and endpoint KV taken at

section before the ||
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T CYME Study Results

¥ % 7 o ¥ = 7 o 7 o 7 o

c o= = = c c = ) = = +— )
.g -S 5 5 .g -E 5 5 5 < 5 < =] < = <
o) S 8- | £ |=_ 3 2 = 2 2EX |EX |EX | EX
5 182 |82 |22 |32 |82 (8% |22 22|28 |38 2% |=3
s |92 'S |@2 |@2 |9% |9% |@T |@T |ds ds (g8 |@s
< < e e < < e e e = e = E c E c
[ — o o [ = o o o > o > O W o W

O O O O O O O O O O O O

Q) ® ® ® S ® ® ® ® Q ® ®
1 +0.4 -4.0 +3.8 +4.0 12.8 12.8 12.9 12.9 12.8 12.9 12.7 12.8
2 0.0 -3.6 0.0 +3.7 0.0 12.8 0.0 12.9 0.0 12.9 0.0 12.8
3 0.0 -3.6 +4.0 +3.7 12.8 12.8 12.9 12.9 12.8 12.9 12.7 12.8
4 -3.6 0.0 +8.0 0.0 12.5 0.0 12.8 0.0 12.6 0.0 12.5 0.0
5 -3.6 0.0 +8.0 0.0 12.5 13.0 12.8 13.0 12.6 13.0 12.5 13.0
6 +4.2 -7.8 0.0 +8.0 12.6 12.6 12.6 12.8 12.6 12.7 12.5 12.6
7 -3.6 0.0 +8.0 0.0 12.5 12.5 12.8 12.5 12.6 12.5 12.5 12.5

Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #1.
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PUBLIC

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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Scenariol@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ ComEd- | @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -2.6 0.7 2.6 3.4 13.0 13.0 13.0 13.0
2 0.0 -1.9 0.0 6.1 0.0 12.9 0.0 13.0
3 0.0 -1.9 0.0 6.1 13.0 12.9 13.0 13.0
4 -1.9 0.0 1.9 0.0 13.0 0.0 13.0 0.0
5 -1.9 0.0 1.9 4.1 13.0 13.0 13.0 13.0
6 0.0 -1.9 0.0 6.1 12.9 12.9 12.9 13.0
7 -6.0 4.1 6.1 0.0 12.9 12.9 13.0 12.9
8

KV

Page 1 of 3



UU CTA Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 KV 13 KV
< —

Circuit # 1 MVA Circuit # 2 MVA
— SCENARIO 1 < [ |
< —

CTA/Metra Connection # 1 MVA 13 KV 13 KV CTA/Metra Connection # 2 MVA
= <
| |
CTA/Metra MVA

1.9 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <
I 0 KV 13 KV
|
|
Circuit # 1 MVA | Circuit # 2 MVA
—> | SCENARIO 2 <[22 |
|
|
: < —
CTA/Metra Connection # 1 MVA 0 KV 129K CTA/Metra Connection # 2 MVA
= <
| |

CTA/Metra MVA

1.9 |

Work Paper to Study Report #5

Called For by the Order in Docket No. 10-0467

Use of Railroad Customers' Electric Traction Power Facilities

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— <
13 KV 13 KV
< E—

Circuit # 1 MVA Circuit # 2 MVA
— SCENARIO 3 <[22 ]
<— >
CTA/Metra Connection # 1 MVA 13 KV 129K CTA/Metra Connection # 2 MVA
= <
e |
CTA/Metra MVA

| 1.9
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— <«
13 KV 0 KV |
< — I
|
Circuit # 1 MVA | Circuit # 2 MVA
—> SCENARIO 4 | <—
|
|
|
< — |
CTA/Metra Connection # 1 MVA 13 KV 0 KV CTA/Metra Connection # 2 MVA
—> <
| |

CTA/Metra MVA

| 1.9
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 KV 13 KV.
< —_—
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 5 <[ a1
< E—

CTA/Metra Connection # 1 MVA 13 KV 13 KV CTA/Metra Connection # 2 MVA
= bl
| e
CTA/Metra MVA
| 19 |
Circuit 1 Circuit 2

T
ComEd # 1 MVA ! ComEd # 2 MVA
— <
12.9 KV 13 KV.
< E—
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 6 <[ 42
<— >
CTA/Metra Connection # 1 MVA 12.9 KV 129 K CTA/Metra Connection # 2 MVA
= bl
| |

CTA/Metra MVA

1.9

Circuit 1

ComEd # 1 MVA

(o1 ] —

Circuit # 1 MVA

0.1 —>

CTA/Metra Connection # 1 MVA

13 KV
—

12.9 KV

[ 60 ] —

SCENARIO 7

Work Paper to Study Report #5

Called For by the Order in Docket No. 10-0467

Use of Railroad Customers' Electric Traction Power Facilities

Circuit 2

ComEd # 2 MVA

<— [ 00 ]

12.9 KV
—

129K

Circuit # 2 MVA

< 4.1

CTA/Metra Connection # 2 MVA

— e ]

Circuit 1

CTA/Metra MVA

1.9

ComEd # 1 MVA

[ 00 |]—

Circuit # 1 MVA

[ 00 |—

CTA/Metra Connection # 1 MVA

KV

KV

[ 00 |]—

SCENARIO 8

Circuit 2

ComEd # 2 MVA

<— [ 00 |

KV

KV

Circuit # 2 MVA

<— [ o0 ]

CTA/Metra Connection # 2 MVA

<—[ 00 ]

CTA/Metra MVA

0.0
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- (-) substation load was obtained from Cedar Loads. Peak load for
each feeding line is Jkw, with assumed PFJJi}.

Bl APT load information used.

o [ APT selected load date: | N

) APT actual load on || E: e d
0

0

APT WA on selected load date:

WA load: [IAIIAA > A

- APT load information used.

APT selected load date:
APT actual load on : =d
APT WA on selected load date:

WA load: [IA/IA A A

O O0OO0Oo

-Ioad allocation method

o Validate in the CYME model all ESS loads, including [JJkVA for each
feeding line at‘Jer Cedar meter information.

o Open sections and [ at node . (i.c., assumed zero
point of the network). This allowed for proper load allocation on the
feeders.

o Power factor of |2 for ] and o6 for |l were used during allocation
s0 as to obtain an adjusted load PF of [}~ l§% on all feeders.

0 Ignore motors.

0 Open zero-point and allocate the loads.

0 Close zero-point and run analysis.

Physical midpoint kV on feeder - is taken at section - and the endpoint
KV is taken at section .

Physical midpoint kV on feeder - is taken at section - and the endpoint
KV is taken at section
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O I - - - S - - - - A
c < ) = c o = = ) ) = =
.8 -g =] S .g -g 'S S S < =] < S < = <
o S~ |8~ |SE_ |5 |8 3 = = £EX |EX |EX | EX
= c < c <« O < O < C ~ c ~ O~ O~ O +— O = O ~ O +—
5 182 |82 22 |32 |82 |88 3% |22 |28 2% 3% =%
3 ez |92 |g@2 |g2 [T (9% |@¥ |@T |Zs |Zs |de |ds
< < e e < < e e E = E = E c E c
[ = o o [ — o o o > o > o o W
O O @] (@) O O (@) o @) @] @) @)
® b ® ® ® & ® ® ® ® ® ®
1 -2.6 0.7 2.6 3.4 13.0 13.0 13.0 13.0 13.0 13.0 13.0 12.9
2 0 -1.9 0 6.1 0 12.9 0 13.0 0 12.9 0 12.9
3 0 -1.9 0 6.1 13.0 12.9 13.0 13.0 13.0 12.9 13.0 12.9
4 -1.9 0 1.9 0 13.0 0 13.0 0 13.0 0 13.0 0
5 -1.9 0 19 4.1 13.0 13.0 13.0 13.0 13.0 13.0 13.0 12.9
6 0.0 -1.9 0 6.1 12.9 12.9 12.9 13.0 12.9 12.9 12.9 12.9
7 -6.0 4.1 6.1 0 12.9 12.9 13.0 12.9 13.0 12.9 13.0 12.9
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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Scenario|l@ CTA / Metra @ CTA/ @ ComEd - @ ComkEd - @ CTA/ @ CTA/ @ ComEd - | @ ComEd -
Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -4.6 3.9 4.8 4.3 12.6 12.6 13.0 13.0
2 0.0 -0.7 0.0 9.6 0.0 11.9 0.0 13.0
3 0.0 -0.7 0.0 9.6 13.0 11.9 13.0 13.0
4 -0.7 0.0 0.7 0.0 12.9 0.0 13.0 0.0
5 -0.7 0.0 0.7 8.8 12.9 12.0 13.0 13.0
6 0.0 -0.7 0.0 9.6 11.9 11.9 11.9 13.0
7 -8.8 8.1 9.4 0.0 12.1 12.1 13.0 12.1
8




V Cyme Results Comparison

Circuit 2

13 kV
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CTA/Metra Connection # 2 MVA
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Circuit 1
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—
|
CTA/Metra MVA
| 0.7
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[ o | — ! SCENARIO 2
|
|
| «<—
CTA/Metra Connection # 1 MVA I okv
—
|
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s
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0.7
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <—
13 kV 13 kV
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CTA/Metra Connection # 1 MVA 13 kV 11.9K CTA/Metra Connection # 2 MVA
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|

CTA/Metra MVA
| 0.7 |
Circuit 1 Circuit 2
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— —

13 kV okv 1

< — >

|

|
Circuit # 1 MVA | Circuit # 2 MVA
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|

|
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CTA/Metra Connection # 1 MVA 12.9 kV okv _ CTA/Metra Connection # 2 MVA
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<—
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 kV 13 kV
< —_—
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 5 <— 8.8
< E—
CTA/Metra Connection # 1 MVA 2.9 kv 12 kV CTA/Metra Connection # 2 MVA
= P
| I o :
CTA/Metra MVA
| 0.7 |
Circuit 1 Circuit 2
|
ComEd # 1 MVA ] ComEd # 2 MVA
E -
11.9 kV 13 kV,
< E—

Circuit # 1 MVA Circuit # 2 MVA
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Circuit 1 Circuit 2
|
ComEd # 1 MVA ! ComEd # 2 MVA
— -
13 kV 12.1 kV
< —>
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 7 <— [ a1
< —
CTA/Metra Connection # 1 MVA 12.1 kV 12.1 Kk CTA/Metra Connection # 2 MVA
= <
|
CTA/Metra MVA
| 0.7 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
kV kV
< —
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—_— <«

|
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V CYME Study Information

I 1024 obtained from CIMS for [l via accounts tied to transformer in
SBT.

- load obtained from CIMS for - via accounts tied to transformer in
SBT.

I substation load obtained from CEDAR for ||

- APT load information used.

o APT selected load date:

o APT actual load on

o APT WA on selected load date:
o

WA load:

Il APT load information used.

o} APT selected load date:

o APT actual load on

o APT WA on selected load date:
o

WA load:

- load allocation method

Open bus tie at substation
o Allocate :
o Allocate

Ignore motors

0 Adjust pf at source and allocate to obtain an
adjusted load PF of feeders [ G

and run analysis.

o Close

- midpoint KV taken at cable section 487784933 and endpoint KV taken at
section .

- midpoint KV taken at cable section 487776408 and endpoint KV taken at
overhead section 117697016.
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V CYME Study Results
® = e o e = e % e o e %
c c 4+ = [ o= = = = 4+ = =
8 2 ‘5 ‘5 2 2 5 ‘5 ERS ERNEEREERD
o S |8 |8 |2 1% 2 g 2 £EX |EX |EX | EX
= c < c g O« 0O« C ~ c ~ O~ O~ O = O = O = O =
5 |52 /82 22 |22 |82 |82 |2& (2% |25 |25 |8 |=%
& Q=2 \2, 02 0 Q= T w w S S TjE=s V=
< < e e < < e e e = E = E c E c
[ = o o) [ — o) o o> S > S W S W
O O O O O O O O O O O O
® ® ® ® ® ® ® ® ® ® ® ®
1 -4.6 +3.9 +4.8 +4.3 12.6 12.6 13.0 13.0 12.8 12.6 12.6 12.3
2 0.0 -0.7 0.0 +9.6 0.0 11.9 0.0 13.0 0.0 12.2 0.0 11.6
3 0.0 -0.7 0.0 +9.6 13.0 11.9 13.0 13.0 13.0 12.2 13.0 11.6
4 -0.7 0.0 +0.7 0.0 12.9 0.0 13.0 0.0 13.0 0.0 12.9 0.0
5 -0.7 0.0 +0.7 +8.8 12.9 12.0 13.0 13.0 13.0 12.3 12.9 11.7
6 0.0 -0.7 0.0 +9.6 119 11.9 11.9 13.0 11.9 12.2 119 11.6
7 -8.8 +8.1 +9.4 0.0 12.1 12.1 13.0 12.1 12.5 12.1 12.1 11.8
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.
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Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComeEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComEd circuit #2.
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Scenario|@ CTA / Metra @ CTA/ @ ComEd - @ ComkEd - @ CTA/ @ CTA/ @ ComEd - | @ ComEd -
Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -0.6 -0.3 3.8 4.8 12.4 12.4 12.5 12.5
2 0.0 -0.8 0.0 5.4 0.0 12.4 0.0 12.5
3 0.0 -0.8 3.2 54 12.4 12.4 12.5 12.5
4 -0.8 0.0 4.1 0.0 12.4 0.0 12,5 0.0
5 -0.8 0.0 4.1 4.6 12.4 12.4 12.5 12.5
6 3.1 -4.0 0.0 8.6 12.3 12.3 12.3 12.5
7 -5.3 4.5 8.6 0.0 12.3 12.3 12.5 12.3




VV Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
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—> <
| |
CTA/Metra MVA
| 0.9 |
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—> <

I 0KV 12.5 KV
| <— —
|
|
Circuit # 1 MVA | Circuit # 2 MVA
—> | SCENARIO 2 <
|
|
| «<— _—
CTA/Metra Connection # 1 MVA Il oKV 12.4 K CTA/Metra Connection # 2 MVA
—> <
| |

CTA/Metra MVA
I 0.8 |
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
12.5 KV 12.5 Kg/

Circuit # 1 MVA Circuit # 2 MVA
[ 32 | —> SCENARIO 3 < [4s |
— —
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—> <

|

CTA/Metra MVA
| 0.8 |
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— <

12.5 KV okv 1

&2 —>

|

|
Circuit # 1 MVA | Circuit # 2 MVA
— SCENARIO 4 | <—

|

|

< —>

CTA/Metra Connection # 1 MVA 12.4 KV okv _l CTA/Metra Connection # 2 MVA

—> <

|

CTA/Metra MVA
| 0.8 |
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Circuit 2

12.5 Kg
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<[5 |

Circuit # 2 MVA
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— —

CTA/Metra Connection # 1 MVA 2.4 KV 124K CTA/Metra Connection # 2 MVA
—> <
- ___ :

CTA/Metra MVA
| 0.8 |
Circuit 1 Circuit 2

|
ComEd # 1 MVA | ComEd # 2 MVA
—> <
12.3 KV 12.5 KY
< —

Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 6 <
< _—

CTA/Metra Connection # 1 MVA 12.3 KV 12.3 K CTA/Metra Connection # 2 MVA
— <~
| |
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Circuit 1 Circuit 2
|
ComEd # 1 MVA ! ComEd # 2 MVA
—> <
12.5 KV 12.3 KV
< —_—

Circuit # 1 MVA Circuit # 2 MVA
3.3 —> SCENARIO 7 < 4.5
— —

CTA/Metra Connection # 1 MVA 12.3 KV 12.3 K CTA/Metra Connection # 2 MVA
— <~

|
CTA/Metra MVA
| 0.8 |
Circuit 1 Circuit 2
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—> <
KV KV
< —_—
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VV- CYME Study Information
At - - assumed load demand -kW at PF:- (From load

information provided by Cedar).

I AP load information used.

o] APT selected load date:
o) APT actual load on : A > A
o] APT WA on selected load date:
o) WA load: | llA > A

- APT load information used.

APT selected load date:
) APT actual load on : =d
o APT WA on selected load date:

WA load: | ll~A> TRA

@]

o

-Ioad allocation method

o Validate in the CYME model all transformers, ESS loads, including ||l
JkVA for each feeding IWper Cedar meter information.

0 Open bus tie breaker at , (i.e., assumed zero point of the network).
This allowed for proper load allocation on the feeders.

o Power factor of [l|% for I and [ for ‘vere used
during allocation so as to obtain an adjusted load PF of % on all
feeders.

o Ignore motors.

0 Open zero-point section and allocate the loads.
0 Close zero-point and run analysis.

Physical midpoint kV on feeder - is taken at section 290684516 and the
endpoint kV is taken at section 290489161.

Physical midpoint kV on feeder - is taken at section 290490130 and the
endpoint kV is taken at section 54690985.
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VV - CYME Study Results
— N — N < < < <
, hia , ia - N , = ' * - N - i N i - i N i
S | <SQ<SQUiQUiq eSS Ui Ui JOUESOEiT Qi LET
5 582582 5§52 E52 582 582 E52 552 ESS ESE|ESE ESE
g @gé ©§§ O30S ©§v @"g’v OEf=loE= o.§§ o.§§ o.§§ o.§§
@) @) O @) oL O .L @) @)
3 3 | ® © 3 3 | ®© © ©-s50-5 0-50-g
1 -0.6 -0.3 3.8 4.8 124 12.4 125 125 124 12.4 124 12.8
2 0.0 -0.8 0.0 5.4 0.0 12.4 0.0 125 0.0 12.4 0.0 12.8
3 0.0 -0.8 3.2 54 12.4 12.4 125 125 12.4 12.4 12.4 12.8
4 -0.8 0.0 4.1 0.0 124 0.0 125 0.0 124 0.0 124 0.0
5 -0.8 0.0 4.1 4.6 12.4 12.4 125 125 12.4 12.4 12.4 12.8
6 3.1 -4.0 0.0 8.6 12.3 12.3 12.3 125 12.3 12.3 12.3 12.7
7 -5.3 4.5 8.6 0.0 12.3 12.3 125 12.3 12.3 12.2 12.3 12.6
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for

ComkEd circuit #1.
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Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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W CYME Study Results
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Scenario|l@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -1.4 -3.4 3.0 3.4 13.0 13.0 13.0 13.0
2 0.0 -4.0 0.0 4.0 0.0 13.0 0.0 13.0
3 0.0 -4.0 3.2 4.0 0.0 13.0 13.0 13.0
4 -4.0 0.0 6.4 0.0 13.0 0.0 13.0 0.0
5 -4.0 0.0 6.4 0.0 13.0 0.0 13.0 13.0
6 3.2 -6.4 0.0 6.4 13.0 13.0 13.0 13.0
7 -4.0 0.0 6.4 0.0 13.0 13.0 13.0 13.0
8
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W Cyme Results Comparison

Circuit 2

ComEd # 2 MVA

«—[aa |

Circuit # 2 MVA
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—
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< —
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— —
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e
|
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—>
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|
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—>
|
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4.0
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— [0 |
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Circuit 1
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[ oz ] —>
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[ a2 | —>
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[ 00 | —

Circuit 1
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ComEd # 1 MVA
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| 24 | —
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(40 ] —
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—
13 KV 13 KV
Circuit # 2 MVA
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< E—
0 KV 13 KV, CTA/Metra Connection # 2 MVA
<
|
CTA/Metra MVA
4.0 |
Circuit 2
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<
13 KV okv 1
< —
|
|
| Circuit # 2 MVA
SCENARIO 4 | <—
|
|
< —>
13 KV okv _l CTA/Metra Connection # 2 MVA
| <

CTA/Metra MVA

4.0 |




Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 KV 13 KV.
< —_—
Circuit # 1 MVA Circuit # 2 MVA
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— —
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CTA/Metra MVA
| 4.0 |
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|
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—> <
13 KV 13 KV,
< —
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<— _—
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= <
| |
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|
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— —
13 KV 13 KV
< —>
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— —
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|
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W CYME Study Information

I substation load obtained from CEDAR for July [l @ with ]l o).

- APT load information used.

APT selected load date:
APT actual load on
APT WA on selected load date:
WA load:

O O0OO0Oo

Bl A~PT load information used.

APT selected load date:
APT actual load on
APT WA on selected load date:
WA load:

-Ioad allocation method

Open bus tie at [ llsubstation
Allocate . (Metra load of -a- with i wA) on l

o Allocate ’ or' plus on [l minus Il at
substation on ) on .

0 Ignore motors.

o Adijust pf at source m‘ for [, I pf for ) and allocate to obtain

an adjusted load PF of )] on both feeders (il for [ I for ) B

O 00O

@]

o Close bus tie at | illsubstation and run analysis.

- midpoint KV taken at overhead section 121701042 and endpoint KV taken
at cable section 50954526.

- midpoint KV taken at cable section 119524105 and endpoint KV taken at
cable section 204812354,
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W CYME Study Results
ha S H 3+ c = H+ 3+ * 3 * 3+
o K= = = o = = o 2o o o
] + -} > - += > > > > > >
o |8_ |8_ |B_|E_|g8 |g& |E |B& |gz |82 |E=z |Ez
s |53 |83 |9 9% |55 |85 |9g |9g %& |%g 9& |
@ os Os |©-s |©-sS 02 | 0OX |- v |8vg |B8 |B8 |©8
o © e e P © e e E = €= E c E c
= = o [S) T = [S) o o > o > o W O W
S s @) O S = O @) @) @) @) @)
® ® ® ® ® ® ® ® ® ® ® ®
1 -1.4 -3.4 +3.0 +3.4 13.0 13.0 13.0 13.0 12.9 13.0 12.9 13.0
2 0.0 -4.0 0.0 +4.0 0.0 13.0 0.0 13.0 0.0 13.0 0.0 13.0
3 0.0 -4.0 +3.2 +4.0 0.0 13.0 13.0 13.0 13.0 13.0 12.9 13.0
4 -4.0 0.0 +6.4 0.0 13.0 0.0 13.0 0.0 12.9 0.0 12.9 0.0
5 -4.0 0.0 +6.4 0.0 13.0 0.0 13.0 13.0 12.9 13.0 12.9 13.0
6 +3.2 -6.4 0.0 +6.4 13.0 13.0 13.0 13.0 12.9 13.0 12.9 13.0
7 -4.0 0.0 +6.4 0.0 13.0 13.0 13.0 13.0 12.9 13.0 12.9 13.0
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.
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Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComeEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComEd circuit #2.
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WW CTA CYME Study Results
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Scenario|@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @ CTA/ @ ComEd-| @ ComEd -
Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -0.7 -0.9 4.4 4.6 12.8 12.8 13.0 13.0
2 0.0 -1.1 0.0 5.0 0.0 12.7 0.0 13.0
3 0.0 -1.1 4.2 5.0 12.8 12.7 13.0 13.0
4 -1.1 0.0 5.3 0.0 12.8 0.0 13.0 0.0
5 -1.1 0.0 5.3 3.9 12.8 12.8 13.0 13.0
6 4.0 -5.0 0.0 9.2 12.5 12.5 12.4 13.0
7 -4.8 3.7 9.2 0.0 12.5 12.5 13.0 12.4
8

KV
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WW CTA Cyme Results Comparison

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
s —
13 KV 13 KV
< —

Circuit # 1 MVA Circuit # 2 MVA
[ 7 | — SCENARIO 1 <— [ =7 |
< —

CTA/Metra Connection # 1 MVA 2.8 KV 12.8 K CTA/Metra Connection # 2 MVA
= <
| |
CTA/Metra MVA

1.6 |
Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
—> <
I 0 KV 13 KV
|
|
Circuit # 1 MVA | Circuit # 2 MVA
—> | SCENARIO 2 <— [ s9 |
|
|
: < —
CTA/Metra Connection # 1 MVA 0 KV 12.7 K CTA/Metra Connection # 2 MVA
= <
| |

CTA/Metra MVA

1.1 |

Work Paper to Study Report #5

Called For by the Order in Docket No. 10-0467

Use of Railroad Customers' Electric Traction Power Facilities

Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— <
13 KV 13 KV
< e
Circuit # 1 MVA Circuit # 2 MVA
[[42 | — SCENARIO 3 <— [ =9 ]
<— >
CTA/Metra Connection # 1 MVA 2.8 KV 12.7 K CTA/Metra Connection # 2 MVA

= <

e |

CTA/Metra MVA
| 1.1
Circuit 1 Circuit 2

ComEd # 1 MVA ComEd # 2 MVA
— <

13 KV 0 KV I

< — I

|
Circuit # 1 MVA | Circuit # 2 MVA
[42 | — SCENARIO 4 | <—

|

|

|

< — |

CTA/Metra Connection # 1 MVA 2.8 KV 0 KV CTA/Metra Connection # 2 MVA

—> <

| |

CTA/Metra MVA

| 1.1

Page 2 of 3



Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— <
13 KV 13 KV.

<~ =25

Circuit # 1 MVA Circuit # 2 MVA
4.2 —> SCENARIO 5 <— 3.9

<« —

CTA/Metra Connection # 1 MVA 2.8 KV 12.8 K CTA/Metra Connection # 2 MVA
= bl
| e
CTA/Metra MVA
| 11 |
Circuit 1 Circuit 2

T
ComEd # 1 MVA ! ComEd # 2 MVA
— <
12.4 KV 13 KV
Sahik —

Circuit # 1 MVA Circuit # 2 MVA
4.0 — SCENARIO 6 < 4.2
<— >
CTA/Metra Connection # 1 MVA 12.5 KV 125K CTA/Metra Connection # 2 MVA
= <
| |

CTA/Metra MVA

1.0

Circuit 1

ComEd # 1 MVA

oz ]—>

Circuit # 1 MVA

4.4 —_—>

CTA/Metra Connection # 1 MVA

13 KV
—

12.5 KV

s | —>

SCENARIO 7

Work Paper to Study Report #5

Called For by the Order in Docket No. 10-0467

Use of Railroad Customers' Electric Traction Power Facilities

Circuit 2

ComEd # 2 MVA

<— [ 00 ]

12.4 KV
—

12.5K

Circuit # 2 MVA

< 3.7

CTA/Metra Connection # 2 MVA

— [ 3]

Circuit 1

CTA/Metra MVA

1.1

ComEd # 1 MVA

[ 00 |]—
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WW CTA CYME Study Information
-, _ assumed load demand .kW at PF=. (From load

information provided by CIMS, Cedar).

assumed load demand [Jlkw at PF=JJl} (From load
mformatlon provided by LCS).

- _ assumed load demand .kW at PF—. (From load

information provided by LCS).

) substation load was obtained from Cedar Loads. Peak load for
each feeding line is [Jlkw, with assumed PF=]Jjjj.

PUBLIC

Bl ~PT load information used.

o APT selected load date:
o) APT actual load on - HA/BRAERA > A
o APT WA on selected load date:

o) WA load: ]IA/IAEA > A

Bl ~PT load information used.

APT selected load date:
APT actual load on - HA/BRAERA > A
APT WA on selected load date:

WA load: ]IA/IAEA> A

APT load information used.

APT selected load date:
APT actual load on A~ > A
APT WA on selected load date

WA load: [IA/IAEA > A

-Ioad allocation method

o Validate in the CYME model all transformers, ESS loads, including ||}
kVA for each feeding line at il per Cedar meter information.

0 Open CTA bus tie breaker, (i.e., assumed zero point of the network). This
allowed for proper load allocation on the feeders.

o Power factor of % for |Jij and o6 for [l were used during
allocation so as to obtain an adjusted load PF of [ |26 on all feeders.

o0 Ignore motors.

0 Open zero-point CTA bus tie breaker and allocate the loads.

o0 Close zero-point and run analysis.

is taken at section - and the

Is taken at section - and the

Physical midpoint kV on feeder
endpoint kV is taken at section
Physical midpoint kV on feeder
endpoint kV is taken at section
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WW CTA CYME Study Results

O - - - - I - = A - -

c +— +— o +— +— +— +— +— +—
S S 5 = S S = = S5 |55 |55 |59
¢ |8z |f2 |62 |62 |Ec |Eo |Go |G |GF |GT |6F |5%
< ) ) ) ) +— +— +— +—
S 182 |82 |22 |22 |82 |82 |22 |2 |o% | oE |o8 |e%
8 [ = w < w < [ \ L L L % L _8- L % L %
< < £ £ < < S £ 2 |8 |8 |28
[ = o o [ — o o o > o > o o

O O O O O O O O O O O O

® S ® ® ® S ® ® ® ® ® ®
1 0.7 -0.9 4.4 4.6 12.8 12.8 13.0 130 | 128 12.8 12.8 12.8
2 0 -1.1 0 5.0 0 12.7 0 13.0 0 12.8 0 12.7
3 0 1.1 4.2 5.0 12.8 12.7 13.0 13.0 12.8 128 | 1258 12.7

4 1.1 0 5.3 0 12.8 0 13.0 0 12.8 0 12.8 0
5 1.1 0 5.3 3.9 12.8 12.8 13.0 13.0 12.8 12.8 12.8 12.8
6 4.0 -5.0 0 9.2 12.5 12.5 12.4 13.0 12.4 12.6 12.4 12.5
7 -4.8 3.7 9.2 0 12.5 12.5 13.0 12.4 12.6 12.4 12.6 125
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComEd circuit #2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.
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Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComeEd circuit #2.
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Scenario|l@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -1.5 -1.1 34 4.7 12.8 12.8 13.0 13.0
2 0.0 -2.7 0.0 6.2 0.0 12.6 0.0 13.0
3 0.0 -2.7 2.3 6.2 12.9 12.6 13.0 13.0
4 -2.7 0.0 4.5 0.0 12.6 0.0 13.0 0.0
5 -2.7 0.0 4.5 3.7 12.6 12.9 13.0 13.0
6 2.2 -4.4 0.0 8.3 12.5 12.5 12.6 13.0
7 -6.1 3.7 8.4 0.0 12.4 12.4 13.0 12.3
8
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X Cyme Results Comparison

Circuit 2

ComEd # 2 MVA

«—[ar |
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—

128 K
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< [s6 |

CTA/Metra Connection # 2 MVA
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Circuit 1
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—
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<
Circuit # 1 MVA
[0 | — SCENARIO 1
—
CTA/Metra Connection # 1 MVA 2.8 KV
—
|
CTA/Metra MVA
| 2.6
Circuit 1
ComEd # 1 MVA
—>
I 0KV
| €<—
|
|
Circuit # 1 MVA |
—> | SCENARIO 2
|
|
| «<—
CTA/Metra Connection # 1 MVA Il oKV
—>
|

13 KV,
s

>

126 K

CTA/Metra MVA

2.7
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— [ ez |
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Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 KV 13 KV
Circuit # 1 MVA Circuit # 2 MVA
[ 25 | —> SCENARIO 3 < [ss |
— —
CTA/Metra Connection # 1 MVA 2.9 KV 126 K CTA/Metra Connection # 2 MVA

-m > <— -_-2.7

|

CTA/Metra MVA
| 2.7 |
Circuit 1 Circuit 2

ComEd # 1 MVA ComEd # 2 MVA
— <

13 KV okv 1

< —>

|

|
Circuit # 1 MVA | Circuit # 2 MVA
— SCENARIO 4 | <—

|

|

P —> 1

CTA/Metra Connection # 1 MVA 12.6 KV okv _l CTA/Metra Connection # 2 MVA

—> <

|

CTA/Metra MVA
| 2.7




Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13 KV 13 KV.
< —_—

Circuit # 1 MVA Circuit # 2 MVA
1.8 —> SCENARIO 5 < 3.7
— —

CTA/Metra Connection # 1 MVA 2.6 KV 129K CTA/Metra Connection # 2 MVA
—> <
- ___ :

CTA/Metra MVA
| 2.7 |
Circuit 1 Circuit 2

|
ComEd # 1 MVA | ComEd # 2 MVA
—> <
12.6 KV 13 KV
< =
Circuit # 1 MVA Circuit # 2 MVA
—|  scevamos —
< _—
CTA/Metra Connection # 1 MVA 12.5 KV 125K CTA/Metra Connection # 2 MVA
— <~
| |

CTA/Metra MVA

2.2
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Circuit 1 Circuit 2
|
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— —
13 KV 12.3 KV
< —_—
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— —
|
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| 2.4 |
Circuit 1 Circuit 2
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X CYME Study Information
- used loads of -for each point of service.
On feeder TR# is a - single phase transformer on “ " phase
with a load of , left on this transformer. Transferred to trj,
B ot and to tr il . All this load belongs to , the

transformer’s that load was transferred to are serving the |JJJij on feeder

not
I substation load obtained from Cedar for [l (kw with [ llof).

- APT load information used.

o APT selected load date:

o] APT actual load on

o APT WA on selected load date:
o] WA load:

I AP load information used.

o] APT selected load date:

o] APT actual load on

o] APT WA on selected load date:
o WA load:

- load allocation method
Open bus tie at substation

Increased -m and reduc& by [l to compensate for flow

at zero point at bus tie breaker.

Allocate . with . pf on .

Allocate with pf on :

.Ignore motors and shunt capacitors.

Close bus tie at University substation and run analysis.

o O

O O0OO0OOo

Feeder - mid point is Ovhd section #132210113 & end point is urd cbl -
at section #167064415

Feeder - mid point is Ovhd section #50519977 & end point is on the Ovhd at
section #50536987
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PUBLIC

X CYME Study Results

O - - - - - -
c o 4 o} c = 4 s} = 4 = =
.g -g =) =) 2 -g =) =) =] < =) < =) < =) <
o S _ |8 |£E_ |E_ |8 2 = = 2% |EX |EE% | EX
= S < S O < O < S~ S ~ O~ O~ O = O = QO = QO =
g €2 152 |22 |w2 |82 |82 |22 |22 |25 |25 |5 |o%
8 Q2 ’2 | @2 |32 |9F ;> |oT |UuY |us |0& |WS us
< < = £ < < £ = £E2 |2 |2 | €2
= = <) S = = o <) S > o> S W S W
O o o o O o o O o O o O
® P ® ® ® P ® ® ® ® ® ®
1 -1.5 -1.1 +3.4 +4.7 12.8 12.8 13.0 13.0 12.9 12.8 12.7 12.8
2 0.0 -2.7 0.0 +6.2 0.0 12.6 0.0 13.0 0.0 12.7 0.0 12.6
3 0.0 -2.7 +2.3 +6.2 12.9 12.6 13.0 13.0 13.0 12.7 12.8 12.6
4 -2.7 0.0 +4.5 0.0 12.6 0.0 13.0 0.0 12.9 0.0 12.6 0.0
5 -2.7 0.0 +4.5 +3.7 12.6 12.9 13.0 13.0 12.9 12.9 12.6 12.9
6 +2.2 -4.4 0.0 +8.3 125 12,5 12.6 13.0 12.6 12.7 12.4 125
7 -6.1 +3.7 +8.4 0.0 12.4 12.4 13.0 12.3 12.8 12.3 12.4 12.4

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of ComEd circuit
#1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an outage of
CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of ComEd circuit
#2.

Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an outage of
CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for ComEd circuit
#1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for ComEd circuit
#2.
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Z CYME Study Results
Scenariol@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @ CTA/ | @ ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (kV) #2 (kV)
1 -4.7 0.8 4.8 5.2 12.4 12.4 12.4 12.4
2 0 -4.0 0 10.1 0 12.2 0 12.3
3 0 -4.0 0 10.1 12.5 12.2 12.5 12.3
4 -4.0 0 4.1 0 12.4 0 12.4 0
5 -4.0 0 4.1 5.9 12.4 12.4 12.4 12.4
6 0 -4.0 0 10.1 12.2 12.2 12.2 12.3
7 -9.9 5.9 10.1 0 12.2 12.2 12.3 12.2
8
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Z CYME Results Comparison
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Z CYME Study Information
- substation load obtained from CEDAR for - (.KW with .

pf for each line).

thru . at obtained from Hyperion for . via primary -
(HEKVA with Jipf).

.ohm inductors added to both lines.

Bl APT Ioad information used.

APT selected load date: :

APT actual load on : A
APT WA on selected load date:

WA load: [N~

- APT load information used.

APT selected load date:
APT actual load on :
APT WA on selected load date:

WA load: [N
I 020 allocation method

Open breaker at
Allocate
Allocate
A is the
to radial load allocation.
Ignore motors.

Adijust pf at source [Jjpf for
an adjusted load PF of [Jjj - [l§%

and [Jpf for ) and allocate to obtain
- on both feeders (i for [l and [l for [
).

o Close i} breaker at [l substation and run analysis.

O 00O

O oO0O0o

substation.

O O0OO0Oo

@]

o

- midpoint KV taken at cable section 389376604 and endpoint KV taken at
cable section 716383122.

- midpoint KV taken at cable section 438185968 and endpoint KV taken at
cable section 438287055.
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O I - T - S - - - R
c < ) = c o = = ) = = =
.g .g 5 5 .g -8 5 5 5 < 5 < 5 < = <
o) S |8 |E_ |E_ 1% 3 = 2 2% |EX |EX | EX
= c < c <« 0O < O < C ~ c ~ O~ O~ O + O = O + O «
5 182 |82 22 |32 |82 |82 |32 |22 |28 2% 3% =%
3 Q2 |92 |@2 |g2 [T 9% |@F |@T |Zs |Zs |de |ds
< < e e < < e e E = E = E c E c
[ = o o [ — o o o > o > o o W
O O O O O O O O O O O O
© ® ® ® e ® ® ® ® ® ® ®
1 -4.7 +0.8 +4.8 +5.2 12.4 12.4 12.4 12.4 12.4 12.3 12.4 12.3
2 0 -4.0 0 +10.1 0 12.2 0 12.3 0 12.2 0 12.2
3 0 -4.0 0 +10.1 12.5 12.2 12.5 12.3 12.5 12.2 12.5 12.2
4 -4.0 0 +4.1 0 12.4 0 12.4 0 12.4 0 12.4 0
5 -4.0 0 +4.1 +5.9 12.4 12.4 12.4 12.4 12.4 12.3 12.4 12.3
6 0 -4.0 0 +10.1 12.2 12.2 12.2 12.3 12.2 12.2 12.2 12.2
7 +9.9 -5.9 +10.1 0 12.2 12.2 12.3 12.2 12.3 12.2 12.2 12.1
Scenario:

Scenario 1: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an outage of
CTA Bus #1.

Scenario 4: @ CTA connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.
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Scenario 5: @ CTA connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an outage of
CTA Bus #2.

PUBLIC

Scenario 6: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for ComEd
circuit #1.

Scenario 7: @ CTA connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for ComEd
circuit #2.



WORK PAPER T STUDY REPURT #9
CALLED FOR BY THE ORDER IN DUCKET NO. 10-0467
USE OF RAILRUAD CUSTOMERS" ELECTRIC TRACTION PUOWER FACILITIES
PAGE 1 OF 1

CUNFLDENTIAL AND PROPRIETARY - (el

[ SUBSTATION




ZZ CYME Study Results

Work Paper to Study Report #5

Called For by the Order in Docket No. 10-0467

Use of Railroad Customers' Electric Traction Power Facilities
Page 1 of 3

Scenariol@ CTA / Metra @ CTA/ @ ComEd - @ ComEd - @ CTA/ @CTA/ | @ ComEd-| @ ComEd -
-Connection #1 Metra - Circuit #1 Circuit #2 Metra - Metra - Circuit #1 Circuit #2
(MVA) Connection #2 (MVA) (MVA) Connection | Connection (kV) (kV)
(MVA) #1 (KV) #2 (kV)
1 -1.1 -1.1 1.4 1.5 13.0 13.0 13.0 13.0
2 0.0 -2.2 0.0 2.6 0.0 13.0 0.0 13.0
3 0.0 -2.2 0.3 2.6 13.0 13.0 13.0 13.0
4 -2.2 0.0 2.5 0.0 13.0 0.0 13.0 0.0
5 -2.2 0.0 2.5 0.4 13.0 13.0 13.0 13.0
6 0.3 -2.5 0.0 2.9 13.0 13.0 13.0 13.0
7 -2.6 0.4 2.9 0.0 13.0 13.0 13.0 13.0
8
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ZZ Cyme Results Comparison
Circuit 1 Circuit 2 Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA ComEd # 1 MVA ComEd # 2 MVA
— — — —
13KV 13KV 13KV 13KV
< E— < e
Circuit # 1 MVA Circuit # 2 MVA Circuit # 1 MVA Circuit # 2 MVA
[0z | —> SCENARIO 1 < [os | [0z | —> SCENARIO 3 < [os |
< E— <— E—
CTA/Metra Connection # 1 MVA 13KV 13KV CTA/Metra Connection # 2 MVA CTA/Metra Connection # 1 MVA 13KV 13KV CTA/Metra Connection # 2 MVA
— — o ] — <~
| | r.___ |
CTA/Metra MVA CTA/Metra MVA
| 2.2 | | 2.2 |
Circuit 1 Circuit 2 Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA ComEd # 1 MVA ComEd # 2 MVA
— — — —[ o ]

OKV 13KV 13KV 0KV
— —> < —

Circuit # 1 MVA Circuit # 2 MVA Circuit # 1 MVA

1
|
|
:
0] — 1 scenaro2 — — | scovaros
|
|
|
|

Circuit # 2 MVA

<[ o ]

<— _— < e
CTA/Metra Connection # 1 MVA OKV 13KV CTA/Metra Connection # 2 MVA CTA/Metra Connection # 1 MVA 13KV OKV CTA/Metra Connection # 2 MVA
= P = P
| | | |

CTA/Metra MVA CTA/Metra MVA
| 2.2 | | 2.2 |




Circuit 1 Circuit 2
ComEd # 1 MVA ComEd # 2 MVA
— —
13KV 13KV
< —_—

Circuit # 1 MVA Circuit # 2 MVA
0.3 —> SCENARIO 5 <— 0.4
— —

CTA/Metra Connection # 1 MVA 13KV 13KV CTA/Metra Connection # 2 MVA

— —
| I o :
CTA/Metra MVA
2.2
Circuit 1 Circuit 2
|
ComEd # 1 MVA ] ComEd # 2 MVA
N —
13KV 13KV
< =
Circuit # 1 MVA Circuit # 2 MVA
—> SCENARIO 6 <
<— _—
CTA/Metra Connection # 1 MVA 13KV 13KV CTA/Metra Connection # 2 MVA
— —
| |

CTA/Metra MVA

2.2
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Circuit 1
ComEd # 1 MVA
—
13KV
<
Circuit # 1 MVA
0.3 —> SCENARIO 7
<
CTA/Metra Connection # 1 MVA 13KV
—
CTA/Metra MVA
2.2 |
Circuit 1
ComEd # 1 MVA
—
KV
<
Circuit # 1 MVA
[ 0o | — SCENARIO 8
<
CTA/Metra Connection # 1 MVA KV

—>

Circuit 2
|
! ComEd # 2 MVA
<«
13KV
—>
Circuit # 2 MVA
<— 0.4
—
13KV CTA/Metra Connection # 2 MVA
«—
|
Circuit 2

KV

KV

CTA/Metra MVA

0 |

ComEd # 2 MVA
<«

Circuit # 2 MVA

<[ o ]

CTA/Metra Connection # 2 MVA
<~
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ZZ CYME Study Information

- substation load was obtained from Cedar Loads. Peak load for each
feeding line is [ with assumed PF=]Jjji}

- APT load information used.

O O0OO0oo

APT selected load date:
APT actual load on
APT WA on selected load date:

WA load:

Il APT load information used.

O O0OO0Oo

APT selected load date:
APT actual load on
APT WA on selected load date:

WA load: NN

Il i0ad allocation method

o

o

o

(0]

Validate in the CYME model all transformers, ESS loads, including [}
for each feeding line at || fllper Cedar meter information.

Open section 116, this is tie breaker at |||l (zero point). This
allowed for proper load allocation on the feeders.

Power factor of || llfor I 2o o Were
used during allocation so as to obtain an adjusted load PF of on
all feeders.

Close zero-point at [Jffous tie and run analysis.

Physical midpoint on feederl IS taken at section 1058736046.

Physical endpoint on feeder

is taken at section 1058972038.

is taken at section 1058736223.

Physical midpoint on feederl is taken at section 1058445357.

Physical endpoint on feeder
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ZZ CTA CYME Study Results
% = e o e = e % e o e o
c o — — c o = = ) = ] ]
8 2 'S5 ‘5 2 2 5 ‘5 ERS ERNEERNEERD
o S |8 |8 |2 1% 2 g 2 2% |EX | EXx | EX
= c < c g O« 0O« C ~ c ~ O~ O~ O = O = O = O =
5 182 |53 |22 |33 |52 |32 |32 |22 (2% |38 |23 |s%
& Q=2 \z, 02 0 Q= T w w = S V= =
< < e e < < e e E = E = E c E c
[ = o) /o) [ — /o) o o > o > o W o
O O O O O O O O O O O O
® ® ® ® ® ® ® ® ® ® ® ®
1 -1.1 -1.1 14 1.5 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
2 0 -2.2 0 2.6 0 13.0 0 13.0 0 13.0 0 13.0
3 0 -2.2 0.3 2.6 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
4 -2.2 0 2.5 0 13.0 0 13.0 0 13.0 0 13.0 0
5 -2.2 0 2.5 04 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
6 0.3 -2.5 0 2.9 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
7 -2.6 04 2.9 0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0
Scenario:

Scenario 1: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 and #2 closed. This represents the normal condition.

Scenario 2: @ CTA/Metra connection #1 open and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents an outage of
ComeEd circuit #1.

Scenario 3: @ CTA/Metra connection #1 and bus tie open and #2 closed, @ ComEd circuit #1 and #2 closed. This represents an

outage of CTA/Metra Bus #1.

Scenario 4: @ CTA/Metra connection #1 closed and #2 open, @ ComEd circuit #1 closed and #2 open. This represents an outage of
ComeEd circuit #2.
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Scenario 5: @ CTA/Metra connection #1 closed and #2 and bus tie open, @ ComEd circuit #1 and #2 closed. This represents an
outage of CTA/Metra Bus #2.

Scenario 6: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 open and #2 closed. This represents loss of source for
ComeEd circuit #1.

Scenario 7: @ CTA/Metra connection #1 and #2 closed, @ ComEd circuit #1 closed and #2 open. This represents loss of source for
ComEd circuit #2.
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