3.4 Standard 19” Rack 

3.4.1 Purpose


The purpose of this section is to provide recommended design/assembly details that are common to most racks that will be built for the SNS facility.  Included also are manufacturer’s part numbers for rack accessories available through the Basic Ordering Agreement (BOA) #4200000028.

3.4.2 Standardization and Basic Ordering Agreement


Document number JSE-00-1, “Justification for Standardization of Equipment” addresses the need and reasoning for standardizing control rack hardware.    In accordance with SNS Standardization policy, these items  “will not be substituted for without the specific approval of the SNS standardization manager, or person responsible for approving deviations to standard items.”  


A Basic Ordering Agreement, BOA #4200000028 has been established with APW Enclosure Products to provide instrument racks and rack accessories to the SNS project.  These products will be provided to the SNS project according to the pricing structure in the BOA.  Rack components shall be purchased from APW for the financial benefit to the project and for consistency of appearance and functionality.


The APW contact is:

Julie Willoughby

Phone #1-800-558-7297  extension 6213

3.4.3 Construction and Assembly Details

3.4.3.1 Standard Rack and Basic Components


The standard rack is suited for housing instrumentation and electrical equipment.   Standard, off-the-shelf hardware is specified.  (No custom features for protection from EMI, weather, corrosive, or seismic conditions are specified).  The rack is intended for use in an air-conditioned environment.  Conduit and cable tray connections will be made after installation.  The rack may be used as a stand-alone rack or ganged side by side with other racks and will be bolted to the floor. Construction is of welded, painted, 14 gauge steel.


In general, the standard rack will have the following components and features.  However, it is recognized that some racks will differ from the standard, for instance, a rack front may be filled with panel mounted equipment so that a front door is not necessary, or wiring may be routed from under the floor so that the bottom closure panel is not needed.  Use only the components and construction details listed below that are applicable.

1. Vertical frame

2. Removable top panels for conduit connections including top exhaust fan/panel assembly with fan guards

3. Ground bus bar

4. Vented rear door with vent filter

5. Transparent front door

6. Two pairs of tapped mounting angles

7. Power strip with integral surge suppressor

8. Passage between the vertical frame and the base shall be closed

9. Door locks on front and rear doors shall be keyed alike and also like other racks in the same system

10. Frame base shall have a knockout in the front/center for a duplex 120 VAC receptacle

11. Metal surfaces shall be powder coated with APW standard Royal Blue, code E, textured finish.  The closest color match by Federal Standard is #25183.  However, for an exact color match the paint may be purchased from Cardinal Manufacturing (phone #213-283-9335   El Monte, CA) with the following numbers:

Powder:


C241-BL-13

Wet paint:


8103-5147

Aerosol (touch up):

A2003-5147


The following sections will address features that are common to most rack assemblies.  Table 3-6 shows part numbers and descriptions for many of the rack parts and accessories expected to be used on SNS.  However, APW’s complete line of parts is available under this BOA.  The APW catalogue should be consulted for components that are needed but not called out in the table.


Address the following items when ordering standard rack components on the BOA:

1. Frame:  Select either 30” or 36” depth frame and appropriate part number, specify duplex receptacle cutout on front and center of base.  Specify that bottom of cabinet is closed (no opening between cabinet bottom and base or provide filler panel to close).

2. Top Panel:  Specify fan/panel assembly with choice of one, two, or three fans, fan guards on intake and discharge,  cover plates in unused fan holes, and filler panels for remaining top panel space.

3. Rear door:  Specify bottom section perforations with filter frames and filters, hinging is right hand unless otherwise specified, specify lock keying to match front door lock and other cabinet locks as needed.

4. Front door:  Specify as light tinted or clear.  Lexan, specify lock keying to match rear door lock and other cabinet locks as needed.

5. Color and finish:  APW color code E, royal blue, textured

3.4.3.2 120 VAC Power and Wiring

1. See Figure 3-1  for 120 VAC power details.

2. All electrical materials shall be Underwriter’s Laboratory approved, and wiring practices shall be in accordance with the National Electric Code.  Main power circuits shall be wired with 12 AWG stranded copper type THHN 600 volt insulation.  Color coding for 120 VAC wiring shall be as follows:




Phase:
Black




Neutral:  White





Ground:  Green

3. Install Panduit type cable wire ways (horizontally and vertically if necessary) so that power wiring may be neatly routed and separated from signal cables.

4. Devices within rack requiring 120 VAC power shall be supplied from power strip if possible.  Any required 120 VAC terminations shall be protected or designated as “fingersafe.”

5. Power circuits feeding rack shall be identified with a nametag installed on the outside of the rear door.

3.4.3.3 Signal Wiring Within Rack


All low voltage wiring (less than 30 volts AC or DC) shall be as follows:

1. Single conductors shall be #20 AWG, stranded, THHN 600 volt insulation.

2. Twisted pairs shall be shielded, #20 AWG, 600 volt insulation

3. Color code shall be:

Positive:
red

Negative:
black

4. If terminal blocks are used, provide at least 25% unused terminals for spares.  Limit under each terminal lug is two wires.

5. Mark each end of each wire with sleeve wire markers.

6. Install Panduit type cable wire ways (horizontally and vertically if necessary) within rack so that low voltage wiring may be neatly routed and separated from power cables.

3.4.3.4     
Field Copper Signal Cabling

See Figure 3-1 for location of field copper signal cable entry location to rack.  Install Panduit type cable wire ways (horizontally and vertically if necessary) within rack so that field copper signal cabling may be neatly routed and separated from power cables.  Copper signal cabling and fiber cabling may be run in same wire ways within rack.

3.4.3.5 Field Fiber Signal Cabling


See page 4 of Figure 3-x for location of field fiber signal cable entry location to rack.  Install Panduit type cable wire ways (horizontally and vertically if necessary) within rack so that field fiber signal cabling may be neatly routed and separated from power cables. Signal fiber cabling and copper cabling may be run in same wire ways within rack.
3.4.3.6 Grounding

Each rack will normally have at least 2 external ground connections:  

1. The rack itself shall be grounded to a building ground plate via a heavy-gage copper cable.

2.  Equipment AC power grounds shall be tied back to the breaker panel via the standard green-wire ground.  (Note that the normal AC power being provided to instrument cabinets will be “clean” but NOT isolated).

3. A copper ground bus bar (shown on sheets 3 and 5 of Figure 3-x) shall be provided to serve as a connection point for circuits requiring a “clean” ground connection (e.g. to support the protection and processing of sensitive signals).  Electrical isolation of the bus bar from the rack is at the discretion of the designer.  In most applications the ground bar will be electrically connected to the rack, so the bar should be connected to the main rack ground (item 1 above).  There will also be situations where the designer will choose to isolate the ground bar and connect it to a special-purpose external ground. 

3.4.3.7 Rack Ventilation


See Figure 3-1 for fan location and wiring.  Maintain six inches equipment clearance from fan intake and from rear door air intake.
3.4.3.8 Nametags


Two nametags are required for each rack.  One nametag shall be placed on the front door for rack identification.  Use naming conventions defined in SNS 102000000-SR0001-R00 System Requirements Document for Equipment, Device and Signal Naming and in SNS 109010000-SR0001-R00 System Requirements Document for Cabling.  A second nametag shall be placed on the rear door to identify power circuits feeding rack.  See Attachment A for nametag details.
3.4.3.9 General recommendations 

1. Closure panels or ring cable management panels shall be used to fill openings between rack mounted equipment. See Figure 3-1.

2. Rack mounted instruments shall be positioned so that six inches clearance from front and rear rack doors is available for cable routing.  Other instrumentation shall be positioned so that wiring terminations and connectors are accessible.

3. For instruments requiring 120 VAC power, it is desirable that a six foot power cord is provided that will plug in to the rack power strip. If wire terminations are used, insure that any 120 VAC terminations are covered or designated as finger safe.

4. Screws for rack mounted equipment shall be black zinc coated 10-32 of necessary length.  See parts list of Table 3-6.

5. Use DIN rail mounted components where possible.

6. For shelf mounted equipment use perforated sliding or stationary shelves as needed.  See parts list of Table 3-6.

7. Install individual device nametags on a stationary part of the rack adjacent to each device so that the nametag will remain in place if the instrument is removed for maintenance or replacement.  Use naming convention defined in SNS 102000000-SR0001-R00 System Requirements document for Equipment, Device and Signal Naming and in SNS 109010000-SR0001-R00 System Requirements Document for Cabling.  See Figure 3-1.

3.4.3.10 Documentation/Vendor’s literature storage


Install a drawer, 3.5” high by 22” deep  in the bottom of the rack for storage of documentation and vendor’s literature.  See parts list of Table 3-6.

3.4.3.11 PLC installation details

[TBD]

3.4.3.12 Scram switch – manufacturer model number, standard location

[TBD]

3.4.3.13 24 VDC power supplies

[TBD]

3.4.3.14 Terminal strips

[TBD]
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Figure 3-1 (Sheet 1).  Standard Rack, Front View
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Figure 3-1 (Sheet 2).  Standard Rack, Front View
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Figure 3-1 (Sheet 3).  Standard Rack, Front View
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Figure 3-1 (Sheet 4).  Standard Rack, Top View

[image: image5.wmf]
Figure 3-1 (Sheet 5).   Standard Rack, 120 VAC Power Wiring
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Figure 3-1 (Sheet 6).  Standard Rack, Parts List for Wiring

Table 3-6.  Standard Rack Parts

	Item
	Component
	Description
	Part #
	Unit

	1
	Vertical Frame, 30” deep, with standard base
	Frame, Vertical, M Style 10-32 Tapped Rail, 19"HPO, 78.75"VPO, 45U, 
30.875"D, Color Code E royal blue
	P22MT7830
	Each

	 2
	Bottom panel
	Bottom panel assembly 19"HPO, 26.25"PS, 15U, with hole plugs #H6-0020, for 30” deep base, Color Code E royal blue
	PBS1930
	Each

	 3
	 Base
	Base w/Front AC Receptacle cutout, for 30” deep rack, Color Code E royal blue
	M981A001-6
	Each

	4
	Top Panel
	Top panel assembly, 19" HPO, for T5781930 frame, consists of two 
P5 panels and one T3T19302-0 panel, for 30” deep rack, Color Code E royal blue
	M981A001-1
	Set

	5
	Vertical Frame, 36” deep with standard base
	Frame, Vertical, M Style 10-32 Tapped Rail, 19"HPO, 78.75"VPO, 45U, 
36.12"D, Color Code E royal blue
	P22MT7836
	Each

	 6
	Bottom panel
	Bottom panel assembly 19"HPO, 31.50"PS, 18U, with hole plugs 
#H6-0020, for 36” deep base, Color Code E royal blue
	PBS1936
	Each

	 7
	 Base
	Base w/Front AC Receptacle cutout, for 36” deep rack, Color Code E royal blue
	M981A001-9
	Each

	8
	Top Panel
	Top panel assembly, 19" HPO, for T5781936 frame, consists of two 
P5 panels and one T3T19362-0 panel, for 36” deep rack, Color Code E royal blue
	M981A001-2
	Set

	9
	Exhaust fan(s)
	Fan assembly triple, 3-GSF005, 6.77" dia. fans, tube axial, 645 CFM
	M981A001-3
	Each

	10
	Exhaust fan(s)
	Fan assembly double, 2-GSF005, 6.77" dia. fans, tube axial, 430 CFM, 
with one cutout cover plate Color Code E royal blue,
	M981A001-4
	Each

	11
	Exhaust fan(s)
	Fan assembly single, 1-GSF005, 6.77" dia. fan, tube axial, 215 CFM, 
with two cutout cover plates, Color Code E royal blue
	M981A001-5
	Each

	12
	Door, rear, metal, vented
	Door, Face Mt, Filter Bottom, RH, 19"HPS, 78.75"VPS, 45U, 45% Open Vent Area      
(D60078FBRH), Color Code E royal blue
	M981A001-7
	Each

	13
	Filter
	Filter, FB Door, 12" X 12", Disposable
	H70D
	Each

	14
	Door, front, clear
	Door, Face Mt, Clear Lexan, Solid Frame, 19"HPS, 78.75"VPS, 45U , 
Color Code E royal blue;  (Color Code E 21T)
	M981A001-8
	Each

	15
	Door, front, light smoked
	Door, Face Mt, Light smoked Lexan, Solid Frame, 19"HPS, 78.75"VPS, 
45U, Color Code E royal blue
	M981A001-10
	Each

	16
	Panel Mounting Angle
	Mounting Rail, Tapped 10-32 EIA spaced holes,78.81"VPO, 45U
(LM78)
	PRLT78
	Pair

	17
	Fan Guard
	Fan Guard
	G172-10HA
	Each

	18
	Power Strip
	Power Strip, Computer Grade Surge Suppression, 15A, 120V, 6 Outlets, 13.25" Long
6' 14/3 SJT Cord,Circuit Breaker, 210 Joules, Dissipation:Repeating / Self-Restoring,
Max. Surge Amps 13,000A, Clamp Voltage 340V, Clamping Response <5ns,
includes phone line protection, Noise Filtering 40dB (100kHz - 300kHz),
Master power / pilot light, failure indictor switch, UL listed, CSA Certified, Wiremold
	SRD10
	Each

	19
	Ground Buss Bar
	Buss Bar, Copper, 78"VPS, 45U
	ICBB78
	Each

	20
	Side Panel
	Side Panel, Set of 2, 78"VPO, 30"D Color Code E royal blue,
	PSS7830
	Pair

	21
	Side Panel
	Side Panel, Set of 2, 78"VPO, 36"D, Color Code E royal blue
	PSS7836
	Pair

	22
	Power Strip
	Rack Mount Power Strip, 19"HPS, 6 Outlets, 15A 125V, Surge, Black
	EPS15RMS
	Each

	23
	Power Strip
	Vertical Plugmolds, 40" Long, 6 Outlets, 15A 125V, Non-Surge
	EPS4015
	Each

	24
	Power Strip
	Vertical Plugmolds, 60" Long, 10 Outlets, 20A 125V, Non-Surge
	EPS6020
	Each

	25
	Writing Shelf
	Work Surface, 1 Bay, 19"HPS, 30"D
	WDW11930
	Each

	26
	Writing Shelf
	Work Surface, 2 Bay, 19"HPS, 30"D
	WDW21930
	Each

	27
	Writing Shelf
	Work Surface, 3 Bay, 19"HPS, 30"D
	WDW31930
	Each

	28
	Writing Shelf
	Work Surface, 4 Bay, 19"HPS, 30"D
	WDW41930
	Each

	29
	Drawer
	Drawer, lift top, 2U high
	LTD1925
	Each 

	30
	Filler Panel
	Panel, formed, 19" wide by 1U high, Color code M (black)
	FPS1901
	Each

	31
	Filler Panel
	Panel, formed, 19" wide by 3U high, Color code M (black)
	FPS1905
	Each

	32
	Filler Panel
	Panel, formed, 19" wide by 4U high, Color code M (black)
	FPS1907
	Each

	33
	Filler Panel
	Panel, formed, 19" wide by 5U high, Color code M (black)
	FPS9108
	Each

	34
	Filler Panel
	Panel, formed, 19" wide by 6U high, Color code M (black)
	FPS1910
	Each

	35
	Cable ring
	Ring cable management panel, 19" by 1U, Color code M (black)
	CPR191
	Each

	36
	Cable ring
	Ring cable management panel, 19" by 2U, Color code M (black)
	CPR192
	Each

	37
	Stationary shelf
	Stationary shelf, vented, 19" by nominal 22" deep, Color code M (black)
	ES1919
	Each

	38
	Stationary shelf
	Stationary shelf, vented, 19" by nominal 25" deep, Color code M (black)
	ES1924
	Each

	39
	Sliding shelf
	Sliding shelf, vented, 19" by nominal 19.25" deep, Color code M (black)
	HDSS1919
	Each

	40
	Sliding shelf
	Sliding shelf, vented, 19" by nominal 24" deep, Color code M (black)
	HDSS1924
	Each

	41
	Mounting screws
	Mounting screw, 10-32 by .63 inch long, black zinc, box of 100
	H100ZKT
	Box

	42
	Mounting screws
	Mounting screw, 10-32 by 1.13 inch long, black zinc, box of 100
	H99ZKT
	Box

	43
	Cover plate
	Cover plate for fan cutout
	PFC4E
	Each

	44
	Top panel/fan assembly
	Three piece top panel assembly with four fans for 25 in deep rack
	PTF4F1925E
	Each

	45
	Top panel/fan assembly
	Three piece top panel assembly with four fans for 30 in deep rack
	PTF4F1930E
	Each

	46
	Top panel/fan assembly
	Three piece top panel assembly with four fans for 36 in deep rack
	PTF4F1936E
	Each

	47
	Vertical Frame with no base
	Frame, Vertical, M Style 10-32 Tapped Rail, 19"HPO, 78.75"VPO, 45U, 
30.875"D, Color Code E royal blue
	P22MT7830NBE
	Each

	48
	Vertical Frame with no base 
	Frame, Vertical, M Style 10-32 Tapped Rail, 19"HPO, 78.75"VPO, 45U, 
36.12"D, Color Code E royal blue
	P22MT7836NBE
	Each

	49
	Door handle with lock (PPS)
	Door handle with lock and 2 keys, key code #109 reserved for Personnel Protection System (PPS)
	PHL109
	Each

	49
	Door handle with lock (NFSS)
	Door handle with lock and 2 keys, key code #108 reserved for Nuclear facility Safety Significant System (NFSS) for the Target
	PHL108
	Each

	49
	Door handle with lock (MPS)
	Door handle with lock and 2 keys, key code #141 reserved for Machine Protection System (MPS)
	PHL141
	Each

	49
	Door handle with lock (GC)
	Door handle with lock and 2 keys, key code #140 reserved for Global Controls (GC)
	PHL140
	Each

	
	
	
	
	


Notes:

1. Racks ordered with part #1 or #5 normally come with a standard base (no duplex receptacle knockout) assembled to them.  Rack frames may be purchased without bases by ordering part numbers 47 or 48.  To get the rack frame with the custom base (with receptacle knockout), order the rack without the standard base (parts 47 or 48) with the matching custom base part number (3 or 7) and specify that the base is to be assembled to the frame. 
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