
 

May 1, 2006 
 

JOB DESCRIPTION 
 

TITLE: West Tilton Substation - Second 138/69kV Bulk Supply Transformer; New 138 kV 
Bus; and 69 kV line from West Tilton to F Street Switching Station  
 
BUDGET REFERENCE: DP6011 and TP-336. 
 
COMPLETION DATE: June 1, 2007   NOTIFICATION: Original 
 
COMPANY: AmerenIP 
 
SCOPE: 
 
DP-6011: The project scope includes Substation work at West Tilton and F Street Switching 
Station and various 69 kV line projects.  

• At West Tilton Substation - a second 138/69 kV, 75/140 MVA transformer to be 
installed. The existing 75 MVA base 138/69 kV transformer #1 at Southwest Campus to 
be moved to West Tilton and put in service as Transformer #2. The new transformer 
terminal to include a 138 kV circuit switcher, or live tank breaker, a 69 kV low side 
transformer breaker, 69 kV bus tie breaker, and a 69kV line terminal breaker. See 
special considerations items 1 and 2. 

• 69 kV line terminals at F Street Switching Station and West Tilton substation - a 69 kV 
line terminal at each station with 1500 A minimum rating capabilities for the new line 
between West Tilton and F street. See special considerations item 3. 

• 69 kV line work - includes construction of a new approx. 2.25 mile 69 kV line from 
West Tilton to F Street Substation designed with a summer normal current carrying 
capability of 1200 A and summer emergency current carrying capability of 1500 amps 
minimum (consistent with 1272 AAC); reconductor of a 1.01 mile section of L-6671 
and a 0.87 mile section of L-6660: and HTO clearance for all segments of Lines 6671 
and 6660. See Details Section for more particulars. 

  
TP-336: This project scope is associated with DP-6011, and is a project to construct an in-out 
138 kV bus at West Tilton for Line 1576, to replace what is currently a straight tap into West 
Tilton Substation. The object is to convert Line 1576 into what will be effectively, two, two-
terminal lines, which, in conjunction with the addition of the second transformer, will maintain 
the availability of one bulk supply source at West Tilton in the event of an outage of either 
segment of Line 1576. Line 1576 will consist of one segment between West Tilton and Tilton 
Energy Center, and the other between West Tilton and Bunsonville Substation. The addition of 
disconnect switches on the line side of the 138 kV bus are included in the scope of work. See 
special considerations item 4.   
 
JUSTIFICATION: 
 
The 138/69 kV West Tilton transformer is projected to load to 103% of its emergency rating, 
and lines 6663 and 6661 to 97 and 100 % of their ratings, respectively, during the outage of 
Line 1572 from Vermilion to Tilton Energy Center. These impacts would occur under the 
following generating conditions: Vermilion 2 on, Vermilion 1 off and Tilton Energy Center full 
on.  
 
The outage of Line 1576, which will also take the West Tilton transformer out, could result in a 
severe Area low voltage condition if Vermilion Unit #1 is off and less than half of the full 
capability of the four Tilton Energy Center Units is running. Even with Vermilion Unit #1 on, 
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DETAILS  
 
1. See attached sketches.  Proposed facility additions shown as solid red lines. 
 
2. 138 kV Bus Tie Position: 
 

a. Circuit Breaker 
• Minimum continuous capability – 2000 A. 
• Minimum interrupting capability – 40 kA (symmetrical) at 145 kV 

maximum.  
(The above listed ratings are based on standard capabilities. The continuous 
capability needs are 1850 A to allow full line capability and the fault 
expectations are less than 20 kA for the foreseeable future) 

• Maximum breaker clearing time – 3 cycles. 
 

b. Bus Conductor and disconnect switches– Minimum capability of 1850 A under 
summer emergency conditions. (Based on line capability) 

 
3. 69 kV line work: 
 

a. Reconductor 0.87 mile section of 336.4 ACSR in Line 6660 from Structure 267 to 283 
with conductor capable of Summer Normal rating of 500A (60 MVA) minimum and 
Summer Emergency rating of 870 A (104 MVA) minimum. 

  
b. Reconductor 1.01 mile section of 336.4 ACSR in Line 6671 from structure 152 to 177 

with conductor capable of Summer Normal rating of 680 A (81 MVA) minimum and 
Summer Emergency rating of 1025 A (122 MVA) minimum.  

 
c. All sections of Line 6671 need to be cleared for High Temperature Operation to achieve 

1025 A (122 MVA) minimum emergency capability. 
 
d. Line 6660 sections between Structure 267 and East Fairchild Substation will need to be 

cleared for Summer Emergency capability of 680 A (81 MVA).  
 
4. Minimum continuous current-carrying capability of the new breakers and disconnect 

switches of 1600 A at 69 kV, 20 kA minimum interrupting capability.   
 
5. See attached document for the Southwest Campus 138/69 kV transformer specifications. 
 
6. Relay additions and modifications as specified by EDTS System Protection. 
 
7. Supervisory indication and control consistent with existing terminals unless otherwise 

specified by Energy Supply Operations and Distribution Dispatch Operations. 
 
 
Special Considerations  
 

1. West Tilton Transformer terminals : 

A. Low side terminal equipment to be rated at 1600 A minimum in order to take 
advantage of the transformer’s emergency ratings. This will require 
replacement of existing low side transformer bushings and CT’s, and breaker. 
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B. High side terminal equipment to be rated at 1200 A. This will require 
replacement of the high side 600 A switch.  

2. The 75 MVA base rated Southwest Campus Transformer #1 in Champaign is a good 
impedance match with the existing 75 MVA transformer at West Tilton (4.6% and 6 % on a 
100 MVA base, respectively). It is not well matched with the paralleled Southwest Campus 
Transformer #3, which is a 60 MVA base rated transformer with an impedance of 8.7% on 
a 100 MVA base. The new transformer to be purchased will be a 138/69 kV, 60 MVA 
transformer with an impedance of 8.5-9% on a 100 MVA base to replace SW Campus 
#1.The existing SW Campus #1 transformer will also need to have its low side bushings and 
CT’s upgraded to 1600A minimum capability prior to being put into service at West Tilton, 
as they are now constrained at 1200A. 

• It is anticipated that the cost savings derived from purchase of a 112 MVA 
transformer vs. a 140 MVA transformer will cover the cost of moving the 
transformer from SW Campus to West Tilton, as well as costs incurred to adjust 
relay settings and drawing changes. 

3. 69 kV line terminal issues: 

• In order to accomplish the line routing for the new 69 kV line between West 
Tilton Substation and F Street Switching Station without incurring a line 
crossing, Line 6663 at West Tilton may need to be re-terminated at what is 
currently the open 69 kV terminal, and the new line terminated at the present 
Line 6663 terminal. As the new line requires up to 1500 A summer emergency 
capabilities, the 69 kV bus risers in place for Line 6663 at W. Tilton will need 
to be upgraded from 1.5” Al bus. The attached West Tilton drawing shows the 
altered terminal configuration. 

• There are two possible locations at F Street to terminate the new line from West 
Tilton, an open position, or the position formerly used for Line 6678. The 1200 
A tie switch T423 at F Street should be replaced with thermal capability of 
1500 A to account for flows from the new line to Lines 6671 and 6672.  

4. When the new 138 kV bus at West Tilton is in service, it is assumed that one of the two 
Line 1576 segments will need to be renamed. In order to take fuller advantage of both 
transformers at West Tilton for a line outage, line disconnect switches at the West Tilton 
138 kV bus are included in the scope of work. In addition, due to the splitting of Line 1576, 
a new wave trap will be required at the West Tilton 138 kV bus which will need to be tuned 
with the wave trap at Tilton Energy Center. 

5. The line terminal capability requirements of Lines 6677 and 6663 at the West Tilton 
substation have not changed, and are acceptable at 1200 A maximum.  
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Transformer Specifications 

For Southwest Campus #1 Replacement 
 

  
 1. One - 60/112 MVA (650C rise), 138-69 kV wye-delta-wye 

or wye-wye. 
    
 2. High-side no-load taps:  131.1 kV, 134.5kV, 138 kV, 

141.5 kV, 144.9 kV (suggested in-service tap - 138 
kV).  

   
 3. +15% -5% LTC on the 69 kV winding.   
   
 4. Impedance to be approximately 9.0% (100 MVA base)   
   
 5. Maximum expected loading: 

Summer Long Term Emergency - 137 MVA           
Summer four-hour Emergency - 154 MVA  

   
 6. A load and temperature profile and updated loss 

evaluation costs will be supplied at time of bid. 
   
 7. Capitalized equivalent of transformer losses: 

  $ 4000/kW Fe no-load losses 
  $ 1500/kW Cu load losses @ OA rating  
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