




PIP-II-LIN-Rack and Cable Tray


Author: Ryan Crawford


Document Number:PIP-II-DocDB-4924



















[image: ]
[Type text]	[Type text]	[Type text]
[Type text]	[Type text]	[Type text]

	PIP-II
	

	
	Document Title:  
	PIP-II-LIN-Rack and Cable Tray 

	
	Document Number:  
	PIP-II-DocDB-4924




[Type text]	[Type text]	[Type text]
[Type text]	[Type text]	[Type text]
Fermi National Accelerator Laboratory 		     4

	Document Approval
	Date Approved

	Originator
	Ryan Crawford
	xxxx

	Approver
	Jonathan Hunt
	

	Approver
	Steve Dixon
	



	Revision History

	Author
	Revision Date
	Description of Change

	Ryan Crawford
	8/10/2020
	Original




Contents
Purpose	3
Cable Tray System	3
Cable Tray/Penetration Fill Calculations	7
Cable Length Estimations	9
Rack Power	10
Rack Location and Allocation	10
Racks	12








[bookmark: _Toc525298998]





[bookmark: _Toc48133608]Purpose
This document provides an overview of the cable routing and rack systems that will be used by the PIP-II project 

[bookmark: _Toc48133609]Cable Tray System
The cable tray system has been designed to allow for flexibility while minimizing excess tray and cost. Tray has been sized based on expected cable counts and standard cable types. In almost all cases 20% overhead is maintained for fill calculations (there are a few instances where this is not possible). Tray in the gallery is split into three different categories: power, general signal, and clean signal. The tunnel presents space constraints and must be reduced to two levels. Tray dividers are being considered to allow for separation if needed. Please see the figures below provided by the Conventional Facilities A/E consultant, IMEG.

[image: ]
Figure 1. SSR1 and HBB
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Figure 2. SSR2 Tray System
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Figure 3. LB and HB
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Figure 4. Gallery and Tunnel Section View
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Figure 5. Tunnel and Gallery 3D View

[bookmark: _Toc48133610]Cable Tray/Penetration Fill Calculations
A spreadsheet was developed to track expected cable tray and penetration fills based on scaled cable counts. Currently the calculator assumes all cable originates in the gallery and enters the tunnel. This will be refined as system needs are continually addressed. An example spreadsheet is embedded in Document 1 below (double click to access document).





Document 1. Cable Tray and Penetration Fill Spreadsheet




[bookmark: _Toc48133611]Cable Length Estimations

[image: ]

Figure 6. Cable Length Estimations
[bookmark: _Toc48133612]Rack Power
Racks will be powered via busway or wireway for 208Y/120V service and traditional conduit or liquid-tight for 480Y/277V service (HPRF enclosures use 480Y/277V busway). Each rack is individually overcurrent protected. LOTO will be achieved via plug and cord installation or breaker locks (480Y/277V). Filtered, customizable PDUs are being pursued within the rack to allow for standard plug configuration (minimize spares and one-off installations). 

[image: ]

Figure 7. 208Y/120V busway and wireway

[bookmark: _Toc48133613]Rack Location and Allocation
Racks have been located throughout the gallery based on input from system owners and the LINAC installation team which has been assisting with the 3D modeling of the space. Two PDFs (double click to access file) are attached below in Documents 2 and 3 that list rack location, and a first pass at allocating racks to specific systems/devices.






Document 2. Rack Layout 


Document 3. Rack Bank Allocation



[bookmark: _Toc48133614]Racks

[bookmark: _GoBack]Building infrastructure is working with a small working group of the main rack users including Low Level RF, Power Supplies, Instrumentation, and Controls to develop rack specifications. This group is considering the purchase of a prototype rack for on-site testing (comment and compliance review), prior to formalizing a final specification. The preliminary specification is embedded below in Document 4 (double click to access full document). A spreadsheet was developed to track rack needs (shelves, power, etc.) and is attached below in Document 5 (double click to access document). 


Document 4. Preliminary Rack Specification



Document 5. Rack Layout Spreadsheet
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Tray Type Max Fill 48 sq. in. 80% of Max Fill 38.4 sq. in. Tray Fill 26.86      sq. in. 
Max Width N/A in. 80% of Max Width N/A in. Width N/A in.


Support Spacing 6 Feet Max Weight 280 lbs./ft. 80% of Max Weight 224 lbs./ft. Tray Weight 15.55      lbs./ft. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


22 AWG/2P 395 7.94          63.20        6.72               Signal
18 AWG/2C 2 0.08          0.44          0.05               Signal
18 AWG/4C 11 0.58          2.85          0.48               Signal
18 AWG/5C 18 0.93          4.63          -                 Signal
 20 AWG/3C 18 0.65          3.85          -                 Signal
22 AWG/10C 4 0.28          1.20          0.24               Signal
22 AWG/1P 7 0.16          1.20          -                 Signal
22 AWG/3P 2 0.18          0.68          0.12               Signal
22 AWG/4C 24 0.50          3.91          -                 Signal
22 AWG/4P 9 0.77          2.97          -                 Signal
22 AWG/6C 8 0.51          2.28          -                 Signal
22 AWG/6P 4 0.32          1.27          0.24               Signal
28 AWG/50C Ribbon 2 -            -            -                 Signal
Cat 7 3 0.18          0.83          0.10               Communication
LMR-195-FR 14 0.42          2.73          0.29               Signal
 RG174/33C 2 1.57          2.00          0.53               Signal
RG58 53 1.58          10.34        1.33               Signal
 RG58 Red 26 0.78          5.07          0.65               Signal
RG58/16C 12 9.42          12.00        4.80               Signal


Cable Types
Is Panduit Used?


No


CBLT-LG-HB1-1


Fill


Weight


Compliance Checks
Supports


24" Straight
NEC 392.22(A)(2): Max fill of 50% of interior tray volume


Cable Tray Type
Signal/Communication


N/A
Width







Tray Type Max Fill 48 sq. in. 80% of Max Fill 38.4 sq. in. Tray Fill 22.06      sq. in. 
Max Width N/A in. 80% of Max Width N/A in. Width N/A in.


Support Spacing 6 Feet Max Weight 280 lbs./ft. 80% of Max Weight 224 lbs./ft. Tray Weight 12.35      lbs./ft. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


1/2 Heliax 17 5.22          10.63        2.55               Signal
1/2 Superflex Heliax 17 3.75          9.01          2.38               Signal
1/4 Heliax 49 4.58          16.91        2.94               Signal
3/8 Heliax 56 8.51          24.64        4.48               Signal


No Cable Types


CBLT-LG-HB1-2
NEC 392.22(A)(2): Max fill of 50% of interior tray volume


24" Straight


Cable Tray Type Compliance Checks
Signal/Communication Supports


N/A Fill


Is Panduit Used?
Width
Weight







Tray Type Max Fill N/A sq. in. 80% of Max Fill N/A sq. in. Tray Fill N/A sq. in. 
Max Width 24 in. 80% of Max Width 19.2 in. Width 4.81         in.


Support Spacing 6 Feet Max Weight 280 lbs./ft. 80% of Max Weight 224 lbs./ft. Tray Weight 1.74         lbs./ft. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


10 AWG/2C 3 0.30          1.07          0.27               Power
 12 AWG/2C Tray Cable 6 0.65          2.22          0.46               Power
 8 AWG/2C 3 0.60          1.52          1.01               Power


No Cable Types


CBLT-LG-HB1-3
NEC 392.22(B)(1)(d): Sum of Cable Diameters may not exceed tray width


24" Straight


Cable Tray Type Compliance Checks
Power Supports


All Under 500 MCM Fill


Is Panduit Used?
Width
Weight







Conduit Type Max Fill 10.23929 sq. in. 80% of Max Fill 8.191434 sq. in. Conduit Fill 0.90         sq. in. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


10 AWG/2C 3 0.30          1.07          0.27               Power
 8 AWG/2C 3 0.60          1.52          1.01               Power


Fill


PEN-LG-HB1-1
NEC Table 1 Chapter 9: Percent of Cross Section of Conduit and Tubing for Conductors


6"


Compliance Checks







Conduit Type Max Fill 10.23929 sq. in. 80% of Max Fill 8.191434 sq. in. Conduit Fill 0.65         sq. in. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


 12 AWG/2C Tray Cable 6 0.65          2.22          0.46               Power


PEN-LG-HB1-2
NEC Table 1 Chapter 9: Percent of Cross Section of Conduit and Tubing for Conductors


6"


Compliance Checks
Fill







Conduit Type Max Fill 10.23929 sq. in. 80% of Max Fill 8.191434 sq. in. Conduit Fill 7.42         sq. in. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


1/2 Heliax 17 5.22          10.63        2.55               Signal
1/2 Superflex Heliax 10 2.21          5.30          1.40               Signal


PEN-LG-HB1-3
NEC Table 1 Chapter 9: Percent of Cross Section of Conduit and Tubing for Conductors


6"


Compliance Checks
Fill







Conduit Type Max Fill 10.23929 sq. in. 80% of Max Fill 8.191434 sq. in. Conduit Fill 7.65         sq. in. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


1/2 Superflex Heliax 7 1.54          3.71          0.98               Signal
1/4 Heliax 49 4.58          16.91        2.94               Signal
3/8 Heliax 10 1.52          4.40          0.80               Signal


PEN-LG-HB1-4
NEC Table 1 Chapter 9: Percent of Cross Section of Conduit and Tubing for Conductors


6"


Compliance Checks
Fill







Conduit Type Max Fill 10.23929 sq. in. 80% of Max Fill 8.191434 sq. in. Conduit Fill 6.99         sq. in. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


3/8 Heliax 46 6.99          20.24        3.68               Signal


PEN-LG-HB1-5
NEC Table 1 Chapter 9: Percent of Cross Section of Conduit and Tubing for Conductors


6"


Compliance Checks
Fill







Conduit Type Max Fill 10.23929 sq. in. 80% of Max Fill 8.191434 sq. in. Conduit Fill 8.02         sq. in. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


22 AWG/2P 395 7.94          63.20        6.72               Signal
18 AWG/2C 2 0.08          0.44          0.05               Signal


PEN-LG-HB1-6
NEC Table 1 Chapter 9: Percent of Cross Section of Conduit and Tubing for Conductors


6"


Compliance Checks
Fill







Conduit Type Max Fill 10.23929 sq. in. 80% of Max Fill 8.191434 sq. in. Conduit Fill 7.84         sq. in. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


18 AWG/4C 11            0.58            2.85                 0.48 Signal
18 AWG/5C 18            0.93            4.63                     -   Signal
 20 AWG/3C 18 0.65          3.85          -                 Signal
22 AWG/10C 4 0.28          1.20          0.24               Signal
22 AWG/1P 7 0.16          1.20          -                 Signal
22 AWG/3P 2 0.18          0.68          0.12               Signal
22 AWG/4C 24 0.50          3.91          -                 Signal
22 AWG/4P 9 0.77          2.97          -                 Signal
22 AWG/6C 8 0.51          2.28          -                 Signal
22 AWG/6P 4 0.32          1.27          0.24               Signal
28 AWG/50C Ribbon 2 -            -            -                 Signal
LMR-195-FR 14 0.42          2.73          0.29               Signal
RG58 53 1.58          10.34        1.33               Signal
 RG58 Red 26 0.78          5.07          0.65               Signal
Cat 7 3 0.18          0.83          0.10               Communication


PEN-LG-HB1-7
NEC Table 1 Chapter 9: Percent of Cross Section of Conduit and Tubing for Conductors


6"


Compliance Checks
Fill







Conduit Type Max Fill 10.23929 sq. in. 80% of Max Fill 8.191434 sq. in. Conduit Fill 6.28         sq. in. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


 RG174/33C 2 1.57          2.00          0.53               Signal
RG58/16C 6 4.71          6.00          2.40               Signal


PEN-LG-HB1-8
NEC Table 1 Chapter 9: Percent of Cross Section of Conduit and Tubing for Conductors


6"


Compliance Checks
Fill







Conduit Type Max Fill 10.23929 sq. in. 80% of Max Fill 8.191434 sq. in. Conduit Fill 4.71         sq. in. 


Cable Type Count
Fill Area 
(sq. in.)


Cable 
Width (in.)


Weight 
(lbs./ft) Cable Function


RG58/16C 6 4.71          6.00          2.40               Signal


PEN-LG-HB1-9
NEC Table 1 Chapter 9: Percent of Cross Section of Conduit and Tubing for Conductors


6"


Compliance Checks
Fill







Cable Type Cable Code OD (inches) Cable Area (sq. in.) Weight (lbs./ft.) Resistance (Ω/1000 ft.) Maximum Ampacity (Datasheet or NEC) Function Notes
1 5/8 Heliax CY 2.01 3.17308712 0.72 0.41 Signal
1 AWG/2C PS 1.15 1.038689071 1.21 Power Currently using 3 conductor Information
1/2 Heliax CL 0.625 0.306796158 0.15 0.45 Signal
1/2 Superflex Heliax F4 0.53 0.220618344 0.14 0.82 Signal
1/4 Heliax CW 0.345 0.093482016 0.06 1.57 Signal
10 AWG/2C PZ 0.356 0.099538222 0.091 1.03 Power
 12 AWG/2C Tray Cable QK 0.37 0.107521009 0.076 1.8 Power
 16 AWG/4C QF 0.395 0.122541748 4.4 Signal
 18 AWG/1P OU 0.222 0.038707563 0.025 6.5 Signal
18 AWG/2C MT 0.222 0.038707563 0.025 6.5 Signal
18 AWG/3P OX 0.404 0.128189547 0.083 6.4 Signal
18 AWG/4C MV 0.259 0.052685294 0.044 7.7 Signal
18 AWG/5C LC 0.257 0.051874763 6.9 Signal
 2/0 AWG PB 0.518 0.210741177 0.462 0.08 175 Power
 20 AWG/3C M8 0.214 0.035968094 9.4 Signal
22 AWG/10C ME 0.3 0.070685835 0.059 14.7 2.1 Signal
 22 AWG/15P ? 0.44 0.152053084 14.7 1.4 Signal
22 AWG/1P ON 0.172 0.023235219 16.2 Signal
 22 AWG/20C MS 0.33 0.08552986 16.5 Signal
 22 AWG/26C MW 0.382 0.114608442 17.3 Signal
22 AWG/2P N3 0.16 0.020106193 0.017 14.7 2.3 Signal
22 AWG/3P OB 0.341 0.091326884 0.06 15 3.4 Signal
22 AWG/4C N1 0.163 0.020867244 14.7 5 Signal
22 AWG/4P OC 0.33 0.08552986 15.6 Signal
22 AWG/6C MD 0.285 0.063793966 16.5 Signal
22 AWG/6P OF 0.317 0.078923876 0.06087 14.9 Signal
24 AWG/12P Thermocouple TC 0.53 0.220618344 0.115 Signal
 24 AWG/5P O1 0.413 0.133964579 0.1 24 1.6 Signal
28 AWG/50C Ribbon RD 0 Signal
3/8 Heliax CK 0.44 0.152053084 0.08 1.06 Signal
500 MCM PJ 0.926 0.673460076 1.655 0.021 380 Power
7/8 Heliax CX 1.09 0.933131558 0.25 0.54 Signal
 8 AWG/2C QJ 0.506 0.201090204 0.338 0.64 55 Power Currently using 3 conductor Information for weight, all other information based on Belden 27149AX
Cat 7 None 0.27559 0.059650871 0.034869 28.956 1.5 Communication
LMR-195-FR LK 0.195 0.029864765 0.021 7.6 Signal
 RG174/33C C6 1 0.785398163 0.264 97 Signal estimated
RG220 CU 0 Power
RG58 CB 0.195 0.029864765 0.025 9.5 Signal
 RG58 Red CC 0.195 0.029864765 0.025 9.5 Signal
RG58/16C DC 1 0.785398163 0.4 9.5 Signal resistance is per cable, estimated based on installed cable
Twinax TW 0.259 0.052685294 0.052 9.5 Signal
 Type K Thermocouple TE 0.128 0.012867964 0.013 420 Signal







Tray Type Max Weight (lbs./ft.) Width of Tray (in.) Height of Tray (in.) Interior Area (sq. in.) Max Fill with all signal/communication (sq. in.) Max Fill All Under 250 MCM (in.) Max Fill All 500 MCM (sq. in.) Mixed (inches)
12" Cross 280 12 4 48 24 12 13 12
12" Horizontal 45 280 12 4 48 24 12 13 12
12" Horizontal 90 280 12 4 48 24 12 13 12
12" Inside 90 280 12 4 48 24 12 13 12
12" Outside 90 280 12 4 48 24 12 13 12
12" Straight 280 12 4 48 24 12 13 12
12" Tee 280 12 4 48 24 12 13 12
18" Cross 45 280 18 4 72 36 18 19.5 18
18" Horizontal 45 280 18 4 72 36 18 19.5 18
18" Horizontal 90 280 18 4 72 36 18 19.5 18
18" Inside 90 280 18 4 72 36 18 19.5 18
18" Outside 90 280 18 4 72 36 18 19.5 18
18" Straight 280 18 4 72 36 18 19.5 18
18" Tee 280 18 4 72 36 18 19.5 18
24" Cross 45 280 24 4 96 48 24 26 24
24" Horizontal 45 280 24 4 96 48 24 26 24
24" Horizontal 90 280 24 4 96 48 24 26 24
24" Inside 90 280 24 4 96 48 24 26 24
24" Outside 90 280 24 4 96 48 24 26 24
24" Straight 280 24 4 96 48 24 26 24
24" Tee 280 24 4 96 48 24 26 24
6" Cross 280 6 4 24 12 6 6.5 6
6" Horizontal 45 280 6 4 24 12 6 6.5 6
6" Horizontal 90 280 6 4 24 12 6 6.5 6
6" Inside 90 280 6 4 24 12 6 6.5 6
6" Outside 90 280 6 4 24 12 6 6.5 6
6" Straight 280 6 4 24 12 6 6.5 6
6" Tee 280 6 4 24 12 6 6.5 6


add 4" gap for wireway if needed







Conduit Information


Conduit Size Conduit Type I.D. (inches) Interior Area (sq. in.)
3" Sch. 80 2.864 6.442225294
4" Sch. 80 3.786 11.25773705
5" Sch. 80 4.768 17.85510362
6" Sch. 80 5.709 25.5982318







Dropdown Lists


Yes
No
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RDS Indicator Description Voltage Current Power (VA) Notes
DN-147 SSR1.1 PS 120 45 5400 Power Supply Requires 3 Racks (need 8 120v 20A circuits)
DN-147 SSR1.1 PS 120 45 5400
DN-147 SSR1.1 PS 120 45 5400
DN-029 SSR1 HPRF 120 5 600


RDS Indicator Description Voltage Current Power (VA) Notes
DN-077 325 Station 1.1 120 3.5 420 Summary of Loads captured in DN-083
DN-078 325 Station 1.2 120 3.5 420 Summary of Loads captured in DN-083
DN-079 325 Station 1.3 120 3.5 420 Summary of Loads captured in DN-083
DN-080 325 Station 1.4 120 3.5 420 Summary of Loads captured in DN-083


DN-081 325 Station 1.5 120 3.5 420 Summary of Loads captured in DN-083
DN-082 325 Station 1.6 120 3.5 420 Summary of Loads captured in DN-083
DN-002 SSR1 CDS 120 4 480 Rittal Rack For CDS
DN-002 SSR1 CDS 120 4 480 Rittal Rack for CDS


RDS Indicator Description Voltage Current Power (VA) Notes
DN-084 325 Station 2.1 120 3.5 420 Summary of Loads captured in DN-090
DN-085 325 Station 2.2 120 3.5 420 Summary of Loads captured in DN-090
DN-086 325 Station 2.3 120 3.5 420 Summary of Loads captured in DN-090
DN-087 325 Station 2.4 120 3.5 420 Summary of Loads captured in DN-090
DN-088 325 Station 2.5 120 3.5 420 Summary of Loads captured in DN-090
DN-089 325 Station 2.6 120 3.5 420 Summary of Loads captured in DN-090
DN-002 SSR1 CDS 120 4 480 Rittal Rack for CDS
DN-002 SSR1 CDS 120 4 480 Rittal Rack for CDS


4 of 4 racks used


8 of 8 racks used


8 of 8 racks used


8 of 8 racks used


RB-3


RB-4


RB-1


Rack Bank Power = 16800 VA


RB-2


Rack Bank Power = 3480 VA


Rack Bank Power = 3480 VA







RDS Indicator Description Voltage Current Power (VA) Notes
DN-152 SSR2.1 PS 120 45 5400 Power Supply Requires 3 Racks (need 8 120v 20A circuits)
DN-152 SSR2.1 PS 120 45 5400
DN-152 SSR2.1 PS 120 45 5400
DN-152 SSR2.2 PS 120 45 5400 Power Supply Requires 3 Racks (need 8 120v 20A circuits)
DN-152 SSR2.2 PS 120 45 5400
DN-152 SSR2.2 PS 120 45 5400
DN-003 SSR2 CDS 120 4 480 Rittal Rack for CDS
DN-003 SSR2 CDS 120 4 480 Rittal Rack for CDS


RDS Indicator Description Voltage Current Power (VA) Notes
DN-346 SSR1 Control 120 15 1800 General Data Acquisition
DN-346 SSR1 Control 120 15 1800 General Data Acquisition
DN-029 SSR1 HPRF 120 5 600
DN-012 SSR1 Motor 120 10 1200
DN-198 warm unit vac. 120 15 1800
DN-208 insulating vac. 120 15 1800
DN-003 SSR2 CDS 120 4 480 Rittal Rack for CDS
DN-003 SSR2 CDS 120 4 480 Rittal Rack for CDS


RDS Indicator Description Voltage Current Power (VA) Notes
DN-091 325 Station 3.1 120 3.5 420 Summary of Loads captured in DN-097
DN-092 325 Station 3.2 120 3.5 420 Summary of Loads captured in DN-097
DN-093 325 Station 3.3 120 3.5 420 Summary of Loads captured in DN-097
DN-094 325 Station 3.4 120 3.5 420 Summary of Loads captured in DN-097
DN-095 325 Station 3.5 120 3.5 420 Summary of Loads captured in DN-097
DN-096 325 Station 3.6 120 3.5 420 Summary of Loads captured in DN-097
DN-003 SSR2 CDS 120 4 480 Rittal Rack for CDS
DN-003 SSR2 CDS 120 4 480 Rittal Rack for CDS


RB-5


Rack Bank Power = 9960 VA
8 of 8 racks used


8 of 8 racks used
RB-6


Rack Bank Power = 33360 VA


Rack Bank Power = 3480 VA







RDS Indicator Description Voltage Current Power (VA) Notes
DN-152 SSR2.4 PS 120 45 5400 Power Supply Requires 3 Racks (need 8 120v 20A circuits)
DN-152 SSR2.4 PS 120 45 5400
DN-152 SSR2.4 PS 120 45 5400
DN-152 SSR2.5 PS 120 45 5400 Power Supply Requires 3 Racks (need 8 120v 20A circuits)
DN-152 SSR2.5 PS 120 45 5400
DN-152 SSR2.5 PS 120 45 5400
DN-003 SSR2 CDS 120 4 480 Rittal Rack for CDS
DN-003 SSR2 CDS 120 4 480 Rittal Rack for CDS


RDS Indicator Description Voltage Current Power (VA) Notes
DN-98 325 Station 4.1 120 3.5 420 Summary of Loads captured in DN-104
DN-99 325 Station 4.2 120 3.5 420 Summary of Loads captured in DN-104
DN-100 325 Station 4.3 120 3.5 420 Summary of Loads captured in DN-104
DN-101 325 Station 4.4 120 3.5 420 Summary of Loads captured in DN-104
DN-102 325 Station 4.5 120 3.5 420 Summary of Loads captured in DN-104
DN-103 325 Station 4.6 120 3.5 420 Summary of Loads captured in DN-104
DN-004 LB CDS 120 4 480 Rittal Rack for CDS
DN-004 LB CDS 120 4 480 Rittal Rack for CDS


RDS Indicator Description Voltage Current Power (VA) Notes
DN-053 SSR2 BPM 120 16 1920
DN-054 SSR2 BLM 120 16 1920
DN-346 SSR2 Control 120 15 1800 General Data Acquisition
DN-055 SSR2 Laser Wire 120 13 1560
DN-055 SSR2 Laser Wire 120 13 1560
DN-008 CDS General 208 15 5404 SSR2 General Data Acquisition


RB-7


Rack Bank Power = 33360 VA


RB-9


8 of 8 racks used


8 of 8 racks used


10 of 10 racks used


RB-8


Rack Bank Power = 3480 VA


Rack Bank Power = 25091 VA







DN-008 CDS General 208 15 5404 SSR2 General Data Acquisition
DN-218 SSR2 Vac 208 5 1801 Need to verify RDS for power
DN-228 SSR2 Vac 208 5 1801 Need to verify RDS for power
DN-057 LB BPM 120 16 1920


RDS Indicator Description Voltage Current Power (VA) Notes
DN-106 650 Station 1.1 120 3.5 420 Summary of Loads captured in DN-112
DN-107 650 Station 1.2 120 3.5 420 Summary of Loads captured in DN-112
DN-108 650 Station 1.3 120 3.5 420 Summary of Loads captured in DN-112
DN-109 650 Station 1.4 120 3.5 420 Summary of Loads captured in DN-112
DN-110 650 Station 1.5 120 3.5 420 Summary of Loads captured in DN-112
DN-111 650 Station 1.6 120 3.5 420 Summary of Loads captured in DN-112
DN-346 SSR2 Control 120 15 1800 General Data Acquisition
DN-346 SSR2 Control 120 15 1800 General Data Acquisition
DN-009 CDS General 208 15 5404 LB General Data Acquisition
DN-009 CDS General 208 15 5404 LB General Data Acquisition


0
0
0


DN-004 Rittal 120 4 480 LB DAQ
DN-004 Rittal 120 4 480 LB DAQ
DN-004 Rittal 120 4 480 LB DAQ
DN-004 Rittal 120 4 480 LB DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-113 650 Station 2.1 120 3.5 420 Summary of Loads captured in DN-119
DN-114 650 Station 2.2 120 3.5 420 Summary of Loads captured in DN-119
DN-115 650 Station 2.3 120 3.5 420 Summary of Loads captured in DN-119
DN-116 650 Station 2.4 120 3.5 420 Summary of Loads captured in DN-119
DN-117 650 Station 2.5 120 3.5 420 Summary of Loads captured in DN-119


RB-11


RB-10
14 of 17 racks used


Rack Bank Power = 18848 VA


17 of 17 racks used
Rack Bank Power = 22571 VA







DN-118 650 Station 2.6 120 3.5 420 Summary of Loads captured in DN-119
DN-238 LB Vac 208 5 1801 Need to verify RDS for power
DN-248 LB Vac 208 5 1801 Need to verify RDS for power
DN-056 LB Inst. 120 13 1560 General Instrumentation
DN-060 LB Laser Wire 120 13 1560
DN-039 LB HPRF 120 5 600
DN-009 CDS General 208 15 5404 LB General Data Acquisition
DN-009 CDS General 208 15 5404 LB General Data Acquisition
DN-004 Rittal 120 4 480 LB DAQ
DN-004 Rittal 120 4 480 LB DAQ
DN-004 Rittal 120 4 480 LB DAQ
DN-004 Rittal 120 4 480 LB DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-120 650 Station 3.1 120 3.5 420 Summary of Loads captured in DN-126
DN-121 650 Station 3.2 120 3.5 420 Summary of Loads captured in DN-126
DN-122 650 Station 3.3 120 3.5 420 Summary of Loads captured in DN-126
DN-123 650 Station 3.4 120 3.5 420 Summary of Loads captured in DN-126
DN-124 650 Station 3.5 120 3.5 420 Summary of Loads captured in DN-126
DN-125 650 Station 3.6 120 3.5 420 Summary of Loads captured in DN-126
DN-164 ODH 120 7 840 Safety System Rack
DN-039 LB HPRF 120 5 600
DN-057 LB BPM 120 16 1920
DN-039 LB HPRF 120 5 600


0
0
0


DN-004 Rittal 120 4 480 LB DAQ
DN-328 Rittal Rack 120 5 600
DN-328 Rittal Rack 120 5 600


0


RB-12
13 of 17 racks used


Rack Bank Power = 8160 VA


RB-13







RDS Indicator Description Voltage Current Power (VA) Notes
DN-346 LB Control 120 15 1800 General Data Acquisition
DN-346 LB Control 120 15 1800 General Data Acquisition
DN-346 LB Control 120 15 1800 General Data Acquisition
DN-346 LB Control 120 15 1800 General Data Acquisition
DN-346 LB Control 120 15 1800 General Data Acquisition
DN-350 LB Motors 120 10 1200


0
0
0
0
0
0
0


DN-024 Rittal 120 5 600 General DAQ
DN-024 Rittal 120 5 600 General DAQ
DN-024 Rittal 120 5 600 General DAQ
DN-024 Rittal 120 5 600 General DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-127 650 Station 4.1 120 3.5 420 Summary of Loads captured in DN-133
DN-128 650 Station 4.2 120 3.5 420 Summary of Loads captured in DN-133
DN-129 650 Station 4.3 120 3.5 420 Summary of Loads captured in DN-133
DN-130 650 Station 4.4 120 3.5 420 Summary of Loads captured in DN-133
DN-131 650 Station 4.5 120 3.5 420 Summary of Loads captured in DN-133
DN-132 650 Station 4.6 120 3.5 420 Summary of Loads captured in DN-133
DN-044 HB HPRF 120 5 600
DN-010 CDS General 208 15 5404 HB General Data Acquisition


0
0


10 of 13 racks used


10 of 17 racks used
Rack Bank Power = 12600 VA


RB-14


Rack Bank Power = 9484 VA







0
DN-005 Rittal 120 4 480 HB DAQ
DN-005 Rittal 120 4 480 HB DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-058 HB BPM 120 16 1920
DN-059 HB BLM 120 16 1920
DN-061 HB Laser Wire 120 13 1560
DN-010 CDS General 208 15 5404 HB General Data Acquisition
DN-010 CDS General 208 15 5404 HB General Data Acquisition
DN-058 HB BPM 120 16 1920
DN-010 CDS General 208 15 5404 HB General Data Acquisition
DN-165 Interlocks 120 7 840 Safety System
DN-332 HB MPS 120 3 360
DN-332 HB MPS 120 3 360
DN-340 HB MPS 120 3 360
DN-340 HB MPS 120 3 360
DN-346 HB Control 120 15 1800 General Data Acquisition
DN-005 Rittal 120 4 480 HB DAQ
DN-005 Rittal 120 4 480 HB DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-134 650 Station 5.1 120 3.5 420 Summary of Loads captured in DN-140
DN-135 650 Station 5.2 120 3.5 420 Summary of Loads captured in DN-140
DN-136 650 Station 5.3 120 3.5 420 Summary of Loads captured in DN-140
DN-137 650 Station 5.4 120 3.5 420 Summary of Loads captured in DN-140
DN-138 650 Station 5.5 120 3.5 420 Summary of Loads captured in DN-140
DN-139 650 Station 5.6 120 3.5 420 Summary of Loads captured in DN-140
DN-258 HB Vac. 208 5 1801 Need to verify RDS for power
DN-268 HB Vac. 208 5 1801 Need to verify RDS for power


Rack Bank Power = 11283 VA


RB-15
15 of 15 racks used


Rack Bank Power = 28572 VA


RB-16
13 of 13 racks used







DN-044 HB HPRF 120 5 600
DN-346 HB Control 120 15 1800 General Data Acquisition
DN-346 HB Control 120 15 1800 General Data Acquisition
DN-005 Rittal 120 4 480 HB DAQ
DN-005 Rittal 120 4 480 HB DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-159 Dipole Corrector 480 7.5 6235
DN-157 Reg. Quad 480 17 14134
DN-157 Reg. Quad 480 17 14134
DN-044 HB HPRF 120 5 600
DN-010 CDS General 208 15 5404 HB General Data Acquisition
DN-346 HB Control 120 15 1800 General Data Acquisition
DN-346 HB Control 120 15 1800 General Data Acquisition
DN-351 HB Motors 120 10 1200


0
0
0
0
0


DN-005 Rittal 120 4 480 HB DAQ
DN-005 Rittal 120 4 480 HB DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0
0
0
0


10 of 15 racks used


RB-18
2 of 14 racks used


Rack Bank Power = 1200 VA


Rack Bank Power = 46266 VA


RB-17







0
0
0
0
0
0


DN-024 Rittal 120 5 600 General DAQ
DN-024 Rittal 120 5 600 General DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DM-002 ESS Interface 120 7 840 Safety System
DM-001 Computers 120 10 1200
DM-001 Computers 120 10 1200
DM-001 Computers 120 10 1200
DN-321 BTL Vac. 208 5 1801 Verify with RDS
DN-321 BTL Vac. 208 5 1801 Verify with RDS
DN-319 BAL Vac. 208 5 1801 Verify with RDS
DM-023 RAW Absorber 120 5 600
DN-347 BTL Control 120 15 1800 General Data Acquisition
DN-347 BTL Control 120 15 1800 General Data Acquisition


0
0
0


DN-024 Rittal 120 5 600 General DAQ
DN-024 Rittal 120 5 600 General DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-062 BTL Inst. 120 13 1560 BTL General Instrumentation
DM-005 BTL BPM 120 16 1920
DM-005 BTL BPM 120 16 1920


RB-20
12 of 15 racks used


Rack Bank Power = 20040 VA


12 of 15 racks used
RB-19


Rack Bank Power = 15244 VA







DN-064 BTL BLM 120 16 1920
DN-064 BTL BLM 120 16 1920
DN-067 BTL Wire Scanner 120 16 1920
DN-067 BTL Wire Scanner 120 16 1920
DN-063 BTL BPM 120 16 1920
DN-063 BTL BPM 120 16 1920
DN-063 BTL BPM 120 16 1920


0
0
0


DN-329 Rittal Rack 120 5 600
DN-329 Rittal Rack 120 5 600


RDS Indicator Description Voltage Current Power (VA) Notes
DN-019 BTL Magnets 480 30 24942 Look over this entry
DN-352 BTL Motors 120 10 1200
DN-352 BTL Motors 120 10 1200
DN-321 BTL Vac. 208 5 1801 Verify with RDS
DN-321 BTL Vac. 208 5 1801 Verify with RDS


0
0
0


DN-015 Rittal Rack 120 5 600
DN-329 Rittal Rack 120 5 600


RDS Indicator Description Voltage Current Power (VA) Notes
0


Rack Bank Power = 9124 VA


0 of 1 racks used
Rack Bank Power = 0 VA


RB-23
3 of 4 racks used


7 of 10 racks used


RB-22


RB-21


Rack Bank Power = 32144 VA







RDS Indicator Description Voltage Current Power (VA) Notes
DN-052 SSR1 BPM 120 16 1920
DN-007 CDS General 208 15 5404 SSR1 General Data Acquisition
DN-346 SSR2 Control 120 15 1800 General Data Acquisition


0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-034 SSR2 HPRF 120 5 600
DN-349 SSR2 Motor 120 10 1200
DN-349 SSR2 Motor 120 10 1200
DN-034 SSR2 HPRF 120 5 600
DN-034 SSR2 HPRF 120 5 600


RDS Indicator Description Voltage Current Power (VA) Notes
DN-147 SSR1.2 PS 120 45 5400 Power Supply Requires 3 Racks (need 8 120v 20A circuits)
DN-147 SSR1.2 PS 120 45 5400
DN-147 SSR1.2 PS 120 45 5400
DN-007 CDS General 208 15 5404 SSR1 General Data Acquisition


RDS Indicator Description Voltage Current Power (VA) Notes
DN-152 SSR2.3 PS 120 45 5400 Power Supply Requires 3 Racks (need 8 120v 20A circuits)
DN-152 SSR2.3 PS 120 45 5400
DN-152 SSR2.3 PS 120 45 5400


0
0


RB-24
5 of 5 racks used


Rack Bank Power = 4200 VA


RB-26
3 of 5 racks used


Rack Bank Power = 16200 VA


RB-27
3 of 4 racks used


Rack Bank Power = 16200 VA


RB-25
4 of 4 racks used


Rack Bank Power = 21604 VA







RDS Indicator Description Voltage Current Power (VA) Notes
DN-152 SSR2.6 PS 120 45 5400 Power Supply Requires 3 Racks (need 8 120v 20A circuits)
DN-152 SSR2.6 PS 120 45 5400
DN-152 SSR2.6 PS 120 45 5400


0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-039 LB HPRF 120 5 600
DN-009 CDS General 208 15 5404 LB General Data Acquisition
DN-008 CDS General 208 15 5404 SSR2 General Data Acquisition
DN-008 CDS General 208 15 5404 SSR2 General Data Acquisition
DN-008 CDS General 208 15 5404 SSR2 General Data Acquisition


RDS Indicator Description Voltage Current Power (VA) Notes
DN-039 LB HPRF 120 5 600
DN-346 LB Control 120 15 1800 General Data Acquisition
DN-346 LB Control 120 15 1800 General Data Acquisition
DN-346 SSR2 Control 120 15 1800 General Data Acquisition
DN-346 SSR2 Control 120 15 1800 General Data Acquisition


0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0
0
0
0


RB-29
5 of 6 racks used


Rack Bank Power = 7800 VA


RB-28
5 of 5 racks used


Rack Bank Power = 22216 VA


RB-30
0 of 6 racks used


Rack Bank Power = 0 VA







RDS Indicator Description Voltage Current Power (VA) Notes
DN-343 Dipole Corrector 480 7.5 6235
DN-344 Reg. Quad 480 24 19953
DN-344 Reg. Quad 480 24 19953
DN-344 Reg. Quad 480 24 19953


0
0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0
0
0
0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0
0
0
0


RDS Indicator Description Voltage Current Power (VA) Notes


RB-31
4 of 6 racks used


Rack Bank Power = 66095 VA


RB-33
0 of 6 racks used


Rack Bank Power = 0 VA


RB-34
1 of 1 racks used


Rack Bank Power = 600 VA


RB-32
0 of 6 racks used


Rack Bank Power = 0 VA







DN-024 Rittal 120 5 600 General DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-024 Rittal 120 5 600 General DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-024 Rittal 120 5 600 General DAQ


RDS Indicator Description Voltage Current Power (VA) Notes
DN-024 Rittal 120 5 600 General DAQ


0
0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-024 Rittal 120 5 600 General DAQ


0
0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-024 Rittal 120 5 600 General DAQ


0
0


RB-39
1 of 3 racks used


Rack Bank Power = 600 VA


RB-38
1 of 3 racks used


Rack Bank Power = 600 VA


RB-40
0 of 1 racks used


RB-35
1 of 1 racks used


Rack Bank Power = 600 VA


RB-36
1 of 1 racks used


Rack Bank Power = 600 VA


RB-37
1 of 3 racks used


Rack Bank Power = 600 VA







RDS Indicator Description Voltage Current Power (VA) Notes
0


RDS Indicator Description Voltage Current Power (VA) Notes
0


RDS Indicator Description Voltage Current Power (VA) Notes
0


RDS Indicator Description Voltage Current Power (VA) Notes
0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0


0 of 1 racks used
Rack Bank Power = 0 VA


RB-41
0 of 1 racks used


Rack Bank Power = 0 VA


Rack Bank Power = 0 VA


RB-42


RB-45
0 of 3 racks used


Rack Bank Power = 0 VA


RB-43
0 of 1 racks used


Rack Bank Power = 0 VA


RB-44
0 of 3 racks used


Rack Bank Power = 0 VA


RB-46
1 of 3 racks used







RDS Indicator Description Voltage Current Power (VA) Notes
DN-328 Rittal Rack 120 5 600


0
0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-328 Rittal Rack 120 5 600


0
0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-029 SSR1 HPRF 120 5 600
DN-050 SSR1 General Inst. 120 13 1560
DN-029 SSR1 HPRF 120 5 600
DN-029 SSR1 HPRF 120 5 600


0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-331 SSR2 MPS 120 3 360
DN-331 SSR2 MPS 120 3 360
DN-331 SSR2 MPS 120 3 360


0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-339 SSR2 MPS 120 3 360


RB-48
4 of 5 racks used


Rack Bank Power = 3360 VA


RB-49
3 of 4 racks used


Rack Bank Power = 1080 VA


RB-50
3 of 5 racks used


Rack Bank Power = 1080 VA


Rack Bank Power = 600 VA


RB-47
1 of 3 racks used


Rack Bank Power = 600 VA







DN-339 SSR2 MPS 120 3 360
DN-339 SSR2 MPS 120 3 360


0
0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0
0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-034 SSR2 HPRF 120 5 600
DN-034 SSR2 HPRF 120 5 600
DN-346 SSR2 Control 120 15 1800 General Data Acquisition


0
0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-152 SSR2.7 PS 120 45 5400 Power Supply Requires 3 Racks (need 8 120v 20A circuits)
DN-152 SSR2.7 PS 120 45 5400
DN-152 SSR2.7 PS 120 45 5400


0


RDS Indicator Description Voltage Current Power (VA) Notes
0


RB-51
0 of 4 racks used


Rack Bank Power = 0 VA


RB-52
3 of 5 racks used


Rack Bank Power = 3000 VA


RB-53
3 of 4 racks used


Rack Bank Power = 16200 VA


RB-54
0 of 6 racks used


Rack Bank Power = 0 VA







0
0
0
0
0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0
0
0
0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0
0
0
0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0
0
0


RB-55
0 of 6 racks used


Rack Bank Power = 0 VA


RB-56
0 of 6 racks used


Rack Bank Power = 0 VA


RB-57
0 of 6 racks used


Rack Bank Power = 0 VA







0


RDS Indicator Description Voltage Current Power (VA) Notes
0
0
0
0
0
0


RDS Indicator Description Voltage Current Power (VA) Notes
DN-069 LLRF 162.5-1.1 120 3.5 420
DN-070 LLRF 162.5-1.2 120 3.5 420
DN-071 LLRF 162.5-1.3 120 3.5 420
DN-072 LLRF 162.5-1.4 120 3.5 420
DN-073 LLRF 162.5-1.5 120 3.5 420
DN-074 LLRF 162.5-1.6 120 3.5 420


RDS Indicator Description Voltage Current Power (VA) Notes
DN-025 Rittals 120 5 600
DN-025 Rittals 120 5 600
DN-049 General Inst. 120 13 1560
DN-049 General Inst. 120 13 1560
DN-049 General Inst. 120 13 1560


RDS Indicator Description Voltage Current Power (VA) Notes


RB-61
5 of 5 racks used


Rack Bank Power = 8283 VA


RB-58
0 of 6 racks used


Rack Bank Power = 0 VA


RB-59
6 of 6 racks used


Rack Bank Power = 2520 VA


RB-60
5 of 6 racks used


Rack Bank Power = 5880 VA







DN-302 Vacuum 208 5 1801
DN-302 Vacuum 208 5 1801
DN-049 General Inst. 120 13 1560
DN-049 General Inst. 120 13 1560
DN-049 General Inst. 120 13 1560


RDS Indicator Description Voltage Current Power (VA) Notes
DN-025 Rittals 120 5 600
DN-025 Rittals 120 5 600
DN-051 BPM 120 16 1920
DN-011 WFE DAQ 120 15 1800
DN-011 WFE DAQ 120 15 1800


RDS Indicator Description Voltage Current Power (VA) Notes
JH-026 LEBT PS 480 48 39906
JH-026 LEBT PS 480 48 39906
JH-027 LEBT PS 120 15 1800
JH-028 LEBT PS 120 15 1800
JH-029 LEBT PS 480 48 39906
JH-030 LEBT PS 120 15 1800


RDS Indicator Description Voltage Current Power (VA) Notes
JH-031 WFE Motor Drive 120 15 1800
JH-032 WFE Motor Drive 120 15 1800
JH-040 MEBT PS 120 45 5400
JH-041 MEBT PS 480 5 4157
JH-043 LEBT PS 120 15 1800


RB-64
5 of 5 racks used


Rack Bank Power = 14957 VA


RB-65


RB-62
5 of 5 racks used


Rack Bank Power = 6720 VA


RB-63
6 of 6 racks used


Rack Bank Power = 125119 VA







RDS Indicator Description Voltage Current Power (VA) Notes
JH-045 Bias PS 120 15 1800
JH-044 Amplifiers 208 24 8646
JH-044 Amplifiers 208 24 8646
DN-006 General DAQ 208 15 5404
DN-006 General DAQ 208 15 5404
DN-011 WFE DAQ 120 15 1800


RDS Indicator Description Voltage Current Power (VA) Notes
DN-023 HWR Amplfiiers 480 46 38244 (will also require 120V, 5A feed from busway)
DN-023 HWR Amplfiiers 480 46 38244 (will also require 120V, 5A feed from busway)
DN-023 HWR Amplfiiers 480 46 38244 (will also require 120V, 5A feed from busway)
DN-023 HWR Amplfiiers 480 46 38244 (will also require 120V, 5A feed from busway)
DN-178 SRF Vacuum 208 5 1801 verify with RDS
DN-188 Insulating Vacuum 208 5 1801 verify with RDS


RDS Indicator Description Voltage Current Power (VA) Notes
JH-035 Rittals 120 15 1800
DN-001 Rittals 120 4 480
DN-001 Rittals 120 4 480
DN-001 Rittals 120 4 480
DN-330 MPS 120 3 360
DN-330 MPS 120 3 360
DN-333 MPS 120 3 360
DN-333 MPS 120 3 360
DN-142 HWR Switchers 120 45 5400 Power supplies require 3 racks with a total of 8 120V 20A circuits
DN-142 HWR Switchers 120 45 5400
DN-142 HWR Switchers 120 45 5400


RB-67
11 of 17 racks used


Rack Bank Power = 20880 VA


Rack Bank Power = 156577 VA


6 of 6 racks used
Rack Bank Power = 31701 VA


RB-66
6 of 6 racks used







0
0
0
0
0
0
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1. Purpose 


This specification shall be used to define a standard enclosure configuration that will be used to house 
electrical equipment and networking equipment. The enclosures shall be highly configurable without the 
requirement for custom modifications.  


 


2. Scope 


This specification covers all enclosures that will be used to house electrical or networking equipment 
throughout the CPB (including the mechanical room), HBB, and the LG. 


 


3. General Requirements 


3.1. Frame shall be of welded construction 


3.2. The rack shall be 4-post 52U high with standard 19” width rails 


3.3. The maximum exterior dimensions including all doors and associated hardware are:  
96” H (not including caster wheels) x 24” W x 32” Deep  


3.4. The rack must have a minimum static and dynamic load rating of 1,500 lbs.  


3.5. Each rack must ship with a transport pallet to allow for fully loaded racks to be safely transported 
to the final installation location 


3.6. A ramp shall be included with each shipment that allows for easy removal from the transport 
pallet 


3.7. Four (4) heavy duty caster wheels shall be attached to each rack 


3.8. Four (4) leveling feet must be installed 


3.9. A database will be provided with individual rack requirements to ensure proper configuration 


 


4.  Top Panels 


4.1. A minimum of two removable top panels shall be provided 


4.2. The panels must be bonded to the enclosure such that a separate ground is not required to 
maintain electrical continuity 


4.3. The top panels must have cable ports (either with brushes or knockouts), or be solid depending 
on the configuration required 
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5. Side Panels 


5.1. Dual lockable tool-less removable side panels shall be provided on both sides of the rack 


5.2. The panels must be bonded to the enclosure such that a separate ground is not required to 
maintain electrical continuity 


5.3. The panels may be solid or with a cable port (brushed or knockout) depending on configuration 


 


6. Rear Door 


6.1. A lockable rear door with two-point latching shall be provided  


6.2. A separate removable ground shall be provided to maintain electrical continuity  


6.3. All rear doors shall be solid with provisions for fan cooling based on the database entries 


 


7. Bottom Panel 


7.1. A solid panel shall be provided at the bottom of the rack 


7.2. This panel must be bonded to the enclosure to ensure electrical continuity 


 


8.  Grounding Requirements 


8.1. All racks must include two (2) welded stud or tapped holes on the top rear corners (one (1) on 
each corner) of the rack to allow for connection to building ground 


8.2. Paint shall be removed such that a standard 2 AWG single hole compression lug can be 
attached to the rack without any paint interference 


8.3. A minimum 72” long centrally-aligned vertical 0.25” x 1” silver plated copper ground bar shall 
be mounted at the rear of the enclosure with tapped 12-24 holes every 3” 


 


9.  Paint 


9.1. The enclosure shall have a black powder coat applied 


9.2. Care shall be taken to ensure that grounding points are not covered with powder coating 
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10.  Mounting Rails and Chassis Supports 


10.1. All mounting rails shall be finished with a conductive material to allow for easy chassis 
grounding (clear zinc, black nickel, etc.) 


10.1.1. Care shall be taken to ensure that plating thickness does not interfere with use of 
hardware 


10.2. Rails shall allow for tool-less adjustment or have tapped mounting holes available to adjust 
separation 


10.2.1. Regardless of installation method, a separate ground at each post shall be returned 
to the ground bar located at the back of the rack 


10.3. The rails must be labeled with each RMU 


10.4. Rails shall be provided that conform with the provided database 


10.4.1. Most rails will require 12-24 tapped holes, but some will require standard square 
punched holes 


10.5. Ten (10) adjustable pull-out shelf supports that support a minimum of 100 lbs. shall be provided 
with each rack 


 


11.  PDU Mounting 


11.1. A tool-less PDU support shall be provided at the rear of the rack 


11.2. The PDU support must allow for two standard width PDUs to be installed side-by-side 


 


12. Rack Accessories 


12.1. Each rack shall have an LED light strip installed at the rear of the rack 


12.1.1. The light strip will plug into the vertical PDU 


12.1.2. A door switch shall be provided that allows the light to illuminate whenever the rear 
door is opened 


12.1.3. If a door switch is not feasible given the PDU powering requirement, an on/off shall 
be located in a convenient location at the rear of the rack 


12.2. Each rack shall include a full-height cable management system at the rear of the rack 


12.3. Ganging kits shall be provided as required  
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13. Reference Drawings 
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  PIP-II Rack Built Layout 
 Date: 8/10/2020
 Sub-System:SS


52 RMU Volts (V) Current (A) Quantity Phase Power (VA) 52 RMU Volts (V) Current (A) Phase Power (VA)


Panel Blank 1 0


Panel Blank 1 0
Other (Note Required) 1 0


Panel Blank 1 0


Panel Blank 1 0


Panel Blank 1 0


Panel Blank 1 0


52 840
0


840


840


RMU's Used Front Rack Power (VA)
Rear Rack Power (VA)


Total Power (VA)


RDS Power Requirement (VA)
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