
Dale: A{+Atr*F - .2008
sdgt. A

PROJfCT NOTIFICATION

JoB TITLE: Belleville lTth StSub: Install2"d 138/34.5 KV Transformer

LoCATION: Belleville l7s St Sub

IN Sf,RVICE DATE:

COMPANY: AmerenlP

6ll12010

DESCRIPTION & SCOPE: Install a 138/34.5
low-side breaker, a N.O. bus tie breaker. and all

NOTIFICATION: Original

KV, I12 MVA transformer with LTC, with a
associated relaying andprotective equipment.

DMSION: VI

D P # : 2 2 1 1 SACF = I2.86

JUSTIFICATION: The need for the transformer was identified in the Belleville
Subtransmission Study dated October, 2005. The need has also been confirmed by
Transmission Planning. The existing l Tth St trf#4 is projecred to be loaded to 97.3yo in2009
during normal system conditions and will be loaded to 103.9% ofthe Normal rating (l10.6
MVA)by2013. In 2009. this transformer wil lbe overloaded uhder several contingencies, the
worst being a 1 14% of the emergency rating ( 128 MVA) with an outage of L1472; and a l01o/o
ofthe Emergency rating (l l4% the Normalrating) with an outage ofthe S. Bellevil le Trf#1.

ESTIMATED COST:

CBS Project
w.o. # Estimated Cost

Substation $ 4,204.000
Line $

Total $ 4.204.000

SUBMITTED BY:

APPROVED BYI

R. D. Pate
K. D. Anden
B. K. Dodd
W. L. Henry
R- W- Koester
J. M. Robinson
D. W. Wil l iams
R. E. Welron

l---=--r1-n
/_l , 1 41,r,,a,,\tet:_---------="fi;il-

D;stribution System Planning

Distribuiion System Planning

D. J. Schepers
J. P. Barud
G. R. Eberhart
M. J.  Hipple
G. J.  Lee
G. G. Ringkamp
D. R. Waggoner
K. A. Voypick

M. A. Borkowski
K. R. Bauza
M. J. Eckelkamp
W. J. Hughes
M. J. Marx
R. G. Tiffin
T. G. Vavra
L. P. Denison

G. T. Brownfleld
D. W. Deweese
J- D. Gregory
J. L. Hartenberger
K. A. Pagel
R. J. Rauschenbach
W. L. Shurlow
J- L. Verhaar

Super,l.irng Engi El4tic superuis'thg Engineer
Energy Delivery IL Division VI
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 Date: September 8, 2008 
 

PROJECT NOTIFICATION 
  Belleville 17th St Sub:  Install 2nd 138/34.5 KV Transformer 

                
DETAILS:  
 

1. Attached is a simplified one-line showing the proposed work in solid red line.  The 
project involves adding a 138/34.5 KV transformer with low-side breaker, and splitting 
the 34.5 KV bus with a normally open bus tie breaker.   

 
2. Attached is also a one-line showing the substation’s ultimate configuration.   The 

ultimate plan is to bring another 138 KV line into the substation and build a 138 KV ring 
bus to provide independent sources to the transformers.   No timetable has been set for 
this plan.   

 
3. 138 KV Circuit Switchers are planned for the protection of the transformers at this time.  

The 138 KV bus should be designed and necessary switches installed to facilitate the 
future installation of the ring bus when requested by Transmission Planning.      

  
 
 
SPECIFICATIONS: 
 
 
 Substation-General 

 
 1. Ultimate 3φ symmetrical bus fault levels: 
    138 kV -  25 kA  
    34.5 kV – 31 kA  
   
 2. Transformer Positions: 
    138 kV – conductor and equipment 
    summer continuous / emergency – 600 / 750 Amps 
   
    34.5 kV – conductor and equipment 

  summer continuous / emergency – 2200 / 2800 Amps 
   
 3. 138 kV Bus: 

  Ameren standard 3000 amp summer continuous.   
  Ultimate configuration is a ring bus with 2 lines and 2 transformers. 

   
 4. Relaying as specified by EDTS System Protection.     
   
 5. Metering in accordance with Ameren bulk substation standards. 
   
 6. Supervisory indication and control as required by Illinois Distribution 

Operations.   
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 Transformer 

 
 1. Ameren standard 67.2/89.6/112 MVA (650C rise), 138-34.5 kV Delta-

Wye with LTC. 
    
 2. High-side no-load taps:  132.0 kV, 135.6 kV, 139.2 kV, 142.8 kV, 146.4 

kV (suggested in-service tap – 135.6 kV).  
   
 3. + 10% LTC on the 34.5 kV winding. 
   
 4. Impedance to be approximately 10 -15 % (100 MVA base)   
   
 5. Protection to be specified by System Protection. 
   
 6. Transformer load and temperature profile per table below.   
   
 7. Capitalized equivalent of transformer losses: 

  $ 4000/kW Fe no-load losses 
  $ 1100/kW Cu load losses @ OA rating  

   
 
 
 34.5 kV Circuit Breakers 

 
 1. Transformer #6 low-side breaker and bus tie breaker to match or exceed 

a 112 MVA transformer thermal rating: 
  Summer normal  -     (2200 Amps) 
  Summer emergency - (2800 Amps) 
  Minimum interrupting capability of 30 kA 
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Belleville 17th St Sub Transformer #6 
24 Hour Load Duration Data 
138/34.5 kV  112 MVA top rated 

    

Hour 

Ambient 
Temperatur

e 

Long-term 
Emergency 

MVA 

Four-hour 
Emergency 

MVA 
1 88 83 66 
2 87 81 64 
3 85 79 63 
4 83 78 62 
5 82 78 62 
6 83 81 64 
7 85 90 72 
8 86 103 82 
9 89 112 89 
10 91 122 97 
11 94 129 102 
12 97 133 151 
13 99 135 153 
14 102 137 154 
15 103 135 153 
16 104 134 134 
17 103 133 133 
18 102 129 129 
19 100 124 124 
20 98 124 124 
21 95 119 119 
22 92 109 109 
23 90 98 98 
24 90 89 89 
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SPECIAL CONSIDERATIONS: 
 

1. Breakers for lines 3368 and 3369 will be replaced in 2009 due to condition (DP# 2215; 
ISP# D73028).     

 
2. Belleville 17th St Substation is currently served radially from Line 1586A from South 

Belleville (the 138 KV Switch #1497 is N.O. at Centerville 138 KV sub).    There is a 
plan to replace this switch with a N.C. breaker in 2011 (TP-420) and reconductor parts 
of Line 1586.   This will tie Line 1492A from Cahokia Substation to Line 1586 from 
South Belleville.    

 
3. There is no load on the 34.5/4.16 KV distribution Transformer #2.  This transformer is a 

back up to Transformer #1.   In the future Trf #2 may be removed if space becomes an 
issue.   

 
4. The 34.5/4.16 KV distribution Transformer #1 serves only one feeder (2.2 MW) and is a 

back up for Transformer #3.  In the future Transformer #1 could be replaced due to 
condition, or potentially removed if Transformer #3 is upgraded (some feeder work may 
be necessary).      

   
 
 
Prepared by:  Adib Tashakkor    
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Simplified One-Line

Existing Trf #4
60//112 MVA

138/34.5 KV LTC

Proposed Trf #6
67.2//112 MVA

 138/34.5 KV LTC

A

L1586
S. Belleville Sub

1568

44th St. 
Sub

65th St. 
Sub

Centerville 
Substation

A

Belleville 17th St.

A

A
A A A

A N.O.

AA

L3312 L3311

L3368 L3369 L3470

Trf #2 
34/4 KV

Trf #1 
34/4 KV

1497 
N.O.

Add Transformer

Add 34 KV 
Bus tie breaker

Add 34 KV Breaker

Trf #5 

Trf #3 
34/4 KV

L. 1586A

Breakers to be replaced in 2009 
(D73028)

Cahokia
A

L. 1492A

To be replaced with 
N.C. breaker in 2011

CS

CS
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Simplified One-Line
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