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5.0 ANALYSIS OF PERFORMANCE WITHOUT ADDITIONAL SUBSTATIONS
5.1 Description

The following provides analysis of system performance and capacity if the substations at
Michilinda and Soldano were not provided.

All other factors, data and requirements remain as per the main report.
5.2 Analysis
5.2.1 Simulation of Normal Operating Conditions

A series of traction power simulations were performed with all TP substations in service
and with simultaneous starting of trains at full performance from each station, except
terminal stations as follows:

e Simultaneous start from stations (Run series 3D#;#E)13.

The analysis indicated that even with all substations in service, the system cannot maintain
traction voltage in compliance with Metro criteria. Specifically, for Run series 3Daza
(simultaneous start from Azusa Alameda station), the minimum train voltage was 407 volts
(see Figure 8). The latter case, in particular, reflects a voltage condition significantly below
what Metro trains can accept and thus indicates that operation would be significantly
affected, with trains shutting-down temporarily.

5.2.2 Simulation of Contingency Operating Conditions

A series of traction power simulations were performed with each TP substation out of
service as follows:

e Simultaneous start from nearest station (Run series 3D#) "

The analysis indicated that of the nine conditions simulated, all but two resulted in voltages
below acceptable criteria. Moreover, two simulations showed very poor performance (likely
to lead to frequent shut-down of LRVs due to low voltage) and two were highly unstable
(voltages were too low to stabilize the system at any voltage). Table 5 provides a summary
of the results. Figures 9 through 15 provide graphs of train voltage for these simulations.

13 “#4H" is a 3-letter variable, used to designate the station at which simuitaneous start occurs.
14 “#H¥ is a 2-number variable, used to designate the out-of-service substation.
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Table 5 - Summary of Results from Load-Flow Simulations for Contingency
Operations

itley raig & Baldwin 174 VDC
3D01 Baldwin Titley & Joseph 410 VvDC Very poor
3D02 Joseph Baldwin & Los Robles 520 VDC Below Criteria
3D03 Los Robles Joseph & Yard 523 VDC Below Criteria
3D04 Yard Los Robles & Bus Center 578 VDC Acceptable
3D05 Bus Center Yard & Irwindale 511 VDC Below Criteria
3D06 Irwindale Bus Center & Virginia 533 VDC Acceptable
3D07 Virginia Irwindale & Citrus 424 VDC Very poor
3D08 Citrus Irwindale 220 VDC Highly unstable

Metro Gold Line Foothill Extension, Segment1  -25-
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Train voltage for Case 3Daza (Simultaneous start from Azusa Alameda station)

Figure 8 -
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Figure 10 - Train voltage for Case 3D01 (Baldwin Substation out of service)

QBSNZY —¢-r

wesnzy,.,

)n;{»‘ T e

\

LR L0 R S5+ o SN B

(7}

kB

IR W Y

.,
aepulmI|—, v,
i
‘
-
'
SUBNG— e en

)"*é’g

.
[T L N S

* ‘»z)' ’

253

238

22

eloiuoN, ,

k) 'y

¥ Ea
by N o poe
R el i T 1 RS (SR B »

20.6

LI
Ve
P i i 5
b
) ?
"")
.o w* ™ 0
. , Q
s IN
+ L s
..}“ﬁ,. .
, o7k, a
‘v.,\ ¥ -
.
PR B
ElpEAY — RN 2 ;.:.,‘
LY
» - 4
» r. .M"’:’\
| A
L]
X Shooeb o ’
. r ]
h,
-
i} r~
b TN - - -
it LR S el .
AN 1
‘ - ¥ .; » *
IR B A
L& e,
f,r Mt b]
5, /.',‘ e
= 1 n
v PR L -
AWS— | s de oL b0 Lo 0t Y
P
N
! ;.’}
.
* ’
#
. yoror ’> {
!) N
\ / -
""’»»N
T T R P TSR
Wor ¥
I b
#! ”
iy
r Y "f
— S 8
= = & & < & & & @ =
% (=3 % (=3 (=1 = = [=3 bl (=3
& a 2 K ‘% a 8 B 9% T
O,

-28-

Metro Gold Line Foothill Extension, Segment 1
Traction Power Load-Flow Study Report

June 10, 2011



vy

L10Z ‘0L Bune

I@Nl

uonisod

Jodsy ApnS MO|4-pEOT J8MOd uondes |
| Juawbeg ‘uoisualX3 (14100 SUIT PIoD OB

(eo1a48s Jo In0 uonelsqng ydasor) zods ase) 10 abej|oA ulea ]

- L1 24nBi4

5T 174 7 90z o ¥l i
0028
£
’)’
- 0295
- 0519
re ' . Ny
E "~ o o, :
%t “H// " - - w? £ 0€99
£ - N .\op -
£ g -
‘o . Y \./ Pl i . . oot ./». fons a._ﬁm
N . Pl iV PR i FR =
I i Sl P T
: 2 s : I e : 095.Q
N PN ~ * P - . £ir +r e df. X . L
-, W rd o . , £ . PSR BRI L £ 3o
$ - - A - L T R 28 Al * -y uf\ -
: P S Y o | e =1 I | S Ay, ’ 0008
3 — 3 ' 3 ] et i : 2
T S| r z E R “ Ve :
PR . . : : . M N " N - N
- N . 3 - s ¥ - b
- . * : B .... x PO .
Y - e * 3 R 0
PN - . > ; : 0'z08
. .
. : . 2 Y
A : bl £ J : - y 4
T I ! _ ! ; I
g W g 5 S 3 z = @
=] g 3 o < =1 @
0 @ =N a o
o) o W @ = £
(9] > =4 = o
@ m



Figure 12 - Train voltage for Case 3D03 (Los Robles Substation out of service)
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Figure 13 - Train voltage for Case 3D05 (Bus Center Substation out of service)
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