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Conventional Electrical Updates 
 
• Scope 
• Load Basis 

• Development 
• KCS 
• DRFS 

• WBS 
• Over all Electrical System Design  
• Status of Design 

• Parsons Line Dwgs 
• KCS 
• DRFS 
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SCOPE: 
 
 
 

• Conventional Electrical scope includes High Voltage and Low Voltage Electrical 
Transmission and Distribution on the surface and in the tunnel 

• Estimating and Costing Follows the RDR WBS system 
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Load Table progress – 
Basis for current Concept design 
 
 
 
 
 

Load Tables

starting point  use current Changes

Main Linac - KCS Dec 8 2010 Mar 23 2011 none expected

Main Linac - DRFS email Aug 8 2011

RTML Sep 7 2010 Sep 7 2010 Sep 13 2011

Positron Source Aug 27 2010 Aug 27 2010 Aug 18 2011

Damping Ring Aug 2 2010 Jun 17 2011 expecting Jan 2012

BDS Sep 7 2010 Sep 27 2010

IR
Jun 30 2010 & Sep 20 

2007

Jun 30 2010 & 

Sep 20 2007
Loads very minor

Electron Source totals only totals only Loads very minor
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LOAD TABLES - Electrical 
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(sample load dis tribution) *EXCLUDING non-technica l  components  * Conventional  Nos  by PARSONS   

New Shaft Nos PM-12 PM-11 PM-10 PM-8 PMB-0 PMC-0 PXA-0 PM+8 PM+9 PM+10 PM+11 PM+12

Old Shaft Nos
Shaft 11 Shaft 7 Shaft 

14 

Shaft 

15 

Shaft 

12 

Shaft 

13 

Shaft 

1.0 

Shaft 16 Shaft 4 Shaft  

17 

Shaft 6 Shaft 10 TOTAL 

MW *

Total 8.3 18.1 10.1 10.1 3.8 14.4 16.7 10.1 18.1 10.1 18.1 7.8 212

SURFACE   

  

0.00 0 0.00

29 RF 66 RF 66 RF 66 RF 66RF 66RF 66 RF 66 RF 26 RF

4.342 9.882 9.882 9.882 0 9.882 9.882 9.882 9.882 3.893

29 RF 66 RF 66 RF 66 RF 66RF 66RF 66 RF 66 RF 26 RF

0.087 0.198 0.198 0.198 0 0.198 0.198 0.198 0.198 0.078

CRYO (surface) 7.37 2.52 1.73 7.37 7.37 49.63

 

TUNNEL

45% rtml 10% 45% rtml

3.87 0.861 3.87

105 RF 108 RF 101 RF

0.53 0.54 0.51

   

0.15 0.15 0.15

20% 80%

2.962 11.8

IR                              
(tunnel)

0.456 0.456

*doesn’t include conventional 212

 
10.58

0.00 0.00

e -                 
(surface)

  
0.30

0.00 0.30

ML conv magnets? 

(tunnel)

   

0.15 0.15

Dumps                          
(in tunnel)

3.95 3.95

10.578

DR                          
(in tunnel)

14.81

e+  TOTAL           
(in tunnel)

100%
6.25

6.25

e-                            
(in tunnel)

 
4.00

4

BDS                         
(in tunnel)

 

0.15

66RF

0.198

109.20

81 RF

0.41
3.83

 
8.61

0.00

ML RF installed 

(surface)

66 RF 66 RF 66RF

9.882 9.882 9.882

ML Racks installed 

(surface)

66 RF 66 RF

0.198 0.198

ML Racks (tunnel)
108 RF 81 RF

RTML  Total                    
(in tunnels)

 

0.00

0.54 0.41

 

Shaft 5 Shaft 3 Shaft 2 

18.1 24.8 22.9

PM-9 PM-7 PM+7

7.37 7.96 7.96

DRAFT 
KCS POWER LOAD TABLE (Technical Equipment only) 
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(sample load dis tribution)  *EXCLUDING non-technica l  components  * Conventional  Nos  by PARSONS 

New Shaft Nos PM-12 PM-11 PMB-0 PMC-0 PXA-0 PM+9 PM+11 PM+12

Old Shaft Nos
Shaft 11 Shaft 7 Shaft 

12 

Shaft 

13 

Shaft 

1.0 

Shaft 4 Shaft 6 Shaft 10 TOTAL 

MW *

Total 3.9 33.7 3.8 14.4 16.7 35.5 32.7 3.9 235

SURFACE   

  

0.00 0 0.00

CRYO (surface) 7.37 2.52 1.73 7.37 7.37 49.63

 

TUNNEL

45% rtml 10% 45% rtml

3.87 0.861 3.87

113 RF 121 RF 109 RF

1.32 1.41 1.27

113 RF 121 RF 109 RF

24.84 26.59 23.96

   

0.15 0.15 0.15

20% 80%

2.962 11.8

IR                              
(tunnel)

0.456 0.456

*doesn’t include conventional235

ML Racks (tunnel)
121 RF 60 RF 60 RF

26.59 13.19 13.19

 
10.58

0.00 0.00

e -                 
(surface)

  
0.30

0.00 0.30

ML conv magnets? 

(tunnel)

   

0.15 0.15

Dumps                          
(in tunnel)

3.95 3.95

10.578

DR                          
(in tunnel)

14.81

e+  TOTAL           
(in tunnel)

100%
6.25

6.25

e-                            
(in tunnel)

 
4.00

4

BDS                         
(in tunnel)

 

0.15

60 RF

0.70

136.07

 
8.61

0.00

ML RF (tunnel)
121 RF 60 RF

RTML  Total                    
(in tunnels)

 

0.00

1.41 0.70

 

Shaft 5 Shaft 3 Shaft 2 

35.5 28.2 26.3

PM-9 PM-7 PM+7

7.37 7.96 7.96

DRADRFS POWER LOAD TABLE (Technical Equipment only) 
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Electrical System Diagram 

345 kV 
Supply 

T 345 – 34.5 kV 
Transformers 

34.5 kV 
Switchgear 

Distribution 34.5 kV 
Switchgear 

Distribution 34.5 kV 
Switchgear 

Distribution 

T 345 – 69 kV 
Transformers 

69 kV 
Switchgear 

T 69 – 34.5 kV 
Transformers 

34.5 kV 
Switchgear 

Distribution 

T 69 – 34.5 kV 
Transformers 

34.5 kV 
Switchgear 

Distribution 34.5 kV 
Switchgear 

Distribution 
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Electrical Design Status 

Parsons Electrical Design and Cost Estimating 

 

Basis of Design – Full Power Option 

Conventional Facilities Development of Loads  

 Mechanical & Electrical Coordination 

 Determination of Load Characteristics 

Engineering Drawings & Specifications for Estimating 

 Under Review and Comment 

 Cost Information in Development 
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Power System Configuration 

PM-8 

PM+8 

PM-7 

PM+7 

PMB0 PMC0 

PM+9 PM+10 PM+11 PM+12 

PM-9 PM-10 PM-11 PM-12 
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Power System Configuration - KCS 

PM-8 PM+8 

PM-7 PM+7 PMB0 

PMC0 PM+9 

PM+10 

PM+11 

PM+12 

PM-9 

PM-10 

PM-11 

PM-12 
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345kV/69kV/34.5kV One Line Diagram 



High Voltage Power Distribution 

PM-8 PM+8 

PM-7 PM+7 PMB0 

PMC0 PM+9 

PM+10 

PM+11 

PM+12 

PM-9 

PM-10 

PM-11 

PM-12 
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Dual HV at 345kV circuits from utility power grid, for redundancy 
Main electrical switchyard located in Central Region 

 



High Voltage Power Distribution 

PM-8 PM+8 

PM-7 PM+7 PMB0 

PMC0 PM+9 

PM+10 

PM+11 

PM+12 

PM-9 

PM-10 

PM-11 

PM-12 
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(4) 345kV to 69kV 80MVA transformers 
(2) 69kV switchyards at Main Electrical Station 

(4) 345kV to 34.5kV 80MVA transformers 
(2) 35kV switchgears 

 



Medium Voltage Power Distribution 

PM-8 PM+8 

PM-7 PM+7 PMB0 

PMC0 PM+9 

PM+10 

PM+11 

PM+12 

PM-9 

PM-10 

PM-11 

PM-12 
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69 kV Switchyards Feed Electrical Loads 
At Shafts +/- ,9,10,11,12 

 



Medium Voltage Power Distribution 

PM-8 PM+8 

PM-7 PM+7 PMB0 

PMC0 PM+9 

PM+10 

PM+11 

PM+12 

PM-9 

PM-10 

PM-11 

PM-12 
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35 kV Switchyards Feed Electrical Loads 
At Central Region & Shafts +/- 7, 8 

 



Medium Voltage Power Distribution 

PM-8 PM+8 

PM-7 PM+7 PMB0 

PMC0 PM+9 

PM+10 

PM+11 

PM+12 

PM-9 

PM-10 

PM-11 

PM-12 
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69 kV Switchyards Feed 34.5 kV Substations 
Electrical Loads 

At Shafts +/- ,9,10,11,12 

 



Emergency Power Distribution 
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Emergency Power Distribution Provided 
By Standby Generators at each Shaft 
4.16 kV Distribution to Transformers  

 



Emergency Power Distribution 
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4.16 kV – 480 V 
Unit Substations / Transformers 
Provide Power for Distribution 

to critical loads 
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4.16 kV Looed Feeders 
Provide Power for Distribution 
Transformers to critical loads 

 



Power Distribution for RF 
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The KCS RF Systems are Supplied 
 by 34.5 kV Swithgear 



Power Distribution for RF 
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The KCS RF Systems are Directly Supplied 
 by MCC’s 



Power Distribution for RF 
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The KCS RF Systems are Supplied 
 by 480V Transformers & MCC’s 



Power Distribution for Cryo 
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The Cryo Plants are Supplied 
 by 34.5 kV Swithgear and Transformers 



Power System Configuration - DRFS 

PM-7 PM+7 

PMB0 PMC0 PM+9 

PM+11 

PM+12 

PM-9 

PM-11 

PM-12 
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The DRFS Systems are Similar to KCS 
But Eliminate minor Shafts 8&10 



Power Distibution for RF - DRFS 

SHAFT BASE CAVERN 

MAIN LINAC RF MAIN LINAC RF 
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The DRFS RF Units are Fed 
By 12.47 kV Feeders to 

Each 10 RF Units 


