SECTION 15956PRIVATE 

CONTROL PANELS AND INSTRUMENTS

PART 1 GENERAL

1.01
SECTION INCLUDES:  Fabrication and installation of control panels and instrumentation.

1.02
RELATED SECTIONS

A.
Section 15100, Valves.  

1.03
REFERENCES

A.
ASTM B32‑93, Standard Specification for Solder Metal.  

B.
ASTM B280‑93, Rev. A, Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service.  

C.
ASTM D635‑91, Standard Test Method for Rate of Burning and/or Extent and Time of Burning of Self‑Supporting Plastics in a Horizontal Position.

D.
ASTM D638‑91, Standard Test Method for Tensile Properties of Plastics.  

E.
ASTM D792‑91, Standard Test Methods for Density and Specific Gravity (Relative Density) of Plastics by Displacement. 

F.
ASTM D1238, Rev. B-90, Standard Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer. 

G.
ASTM D1693‑70, (R 1989), Standard Test Method for Environmental Stress‑Cracking of Ethylene Plastics.  

H.
NEC.

I.
NEMA 250‑1991, Enclosures for Electrical Equipment (1000 V maximum).  

1.04
SUBMITTALS

A.
Submit the following for approval.  

1. Shop drawings on each control panel and sub-panel prior to fabrication.  Include dimensions of the overall panel, overall instrument size, panel cutouts for recessed instruments, spacing between instruments, schematic layout and interrelationship of each control item used either in or on the control panel including model numbers, flow rates, capacities, operating ranges, set points, throttling ranges, spring ranges, calibration instructions, and other pertinent data for describing the system operation.  

[Designer Note:  Provisions for lockout/tagout of equipment and system components to be coordinated with other disciplines and incorporated into the design in accordance with 29 CFR 1910.147, "The Control of Hazardous Energy," and 29 CFR 1910.333, "Selection and Use of Work Practices."]

B.
Submit the following for information.  

1.
Operation and maintenance manuals.  

2.
Manufacturer's certified record brochures containing "as built" copies of the above drawings and data.  

PART 2  PRODUCTS

2.01
ACCEPTABLE MANUFACTURERS

A.
Johnson Controls, Inc., Control Cabinets M‑8100 Series 

B.
Powers Automatic Controls, Standard Control Cabinets CP 567 

C.
Barber‑Colman Company, Local Cabinets AE Series 

2.02
PRODUCTS AND MATERIALS

A.
Copper control tubing:  UNS C12200, seamless, 1/4‑in. OD, hard‑drawn 0.025‑in. wall or soft drawn 0.030‑in. wall in accordance with ASTM B280.

B.
Use globe‑type copper tubing shutoff valves with brass body, Buna N or Teflon trim with compression fitting ends 1/4‑in. V‑6193 per Sect. 15100.  

C. Solder:  95‑5 tin‑antimony, solid wire, ASTM B32, alloy Grade Sb5.  Acid cord or rosin core solder is not permitted.  Use solder with a noncorrosive paste flux.

D.
Plastic tubing:  Made of flame‑retardant, stress‑crack resistant black polyethylene and in accordance with the following:

1.
Melt index ASTM D1238.

2.
Density ASTM D792.

3.
Tensile strength and elongation ASTM D638.

4.
Stress cracking ASTM D1693.

5.
Flame retardation ASTM D635.

6.
Tubing to be suitable for a safe working pressure of 100 psig at 130F.

7.
Tubing to be available in sizes and tolerances as follows:

Nominal size
   Average O.D.
   Average I.D.
       Wall
1/4 in. O.D.
.250 in. + .004 in.
.170 in. + .004 in.
.040 in. + .003 in.

3/8 in. O.D.
.375 in. + .005 in.
.250 in. + .005 in.
.062 in. + .003 in.

8.
Tubing:  "Instube" by Plexco.

E.
Use brass tubing compression fittings with integral inside tube support and polypropylene ferrules by Imperial‑Eastman Corporation, Poly‑Flo.

F.
Tubing slip‑on fittings:  Brass barbed‑type fittings and accessories by Johnson Service Company.

G.
Use needle‑type shutoff valves with brass body "Poly‑Flo" and male pipe thread connections by Imperial‑Eastman Corporation, Nos. 310‑C, 311‑C, and 312‑C.

H.
Use permanent‑type nameplates fabricated from either aluminum by the photometal process or engraved bakelite.  

I.
Control panel:

1. Cabinet type, UL listed for line voltage application, totally enclosed with a hinged, full‑face, flush‑mounted door and key operated latch, and knockouts in the panel sides, top, bottom, or back to allow for the entrance of tubing and/or wiring.  [Designer Note:  Meets requirements of 29 CFR 1910.303.i.]

2. Cabinet used for instrumentation to be a NEMA Type 12 enclosure that is dusttight and driptight.  Enclosure to be designed for wall mounting. [Designer Note:  Specify if other type mounting is required.]

2.03
FABRICATION

A. Mark cabinet permanently with the manufacturer's name, voltage, current, wattage, or other electrical ratings as necessary.  [Designer Note:  Meets requirements of 29 CFR 1910.303.e.]

B.
Fabricate the enclosure of not less than 14‑gage steel with seams continuously welded.  Provide a rolled lip around three sides of the door and four sides of the cabinet body.

C.
Provide cabinets with a 12‑gage (min) interior steel panel.  Use the same finish as that specified for the cabinet interior.

D.
Door or doors to be mounted on a continuous hinge pin, be sealed by a perimeter gasket, and have adjustable door stop.

E.
The door latching mechanism to be of the three point type operated by a steel lever type latch handle designed to accept a padlock.  The handle to have a plated finish.

F. Install the controls on or in the cabinet or panel in accordance with attached equipment data sheets.  [Designer Note:  List data sheets.]

G.
Arrange controls for a neat appearance with sufficient space around each instrument for servicing and maintaining the equipment.

H.
Mount controls recessed or flush either on the door or inside according to design specifications.

I.
Make control‑panel cutouts in accordance with certified drawings by vendors supplying the instruments.  Cut out centerlines to be in accordance with the applicable drawings and to be machine cut rather than flame cut.

J.
Attach nameplates beneath each instrument or control device located in or on the control panel.  Attach plates with permanent cement of sufficient strength to resist nameplate warping.  Nameplate information to consist of equipment numbers, instructions, and other specified information.  Use a minimum of 1/4‑in.‑high letters.  

K. Controls to be pretubed and/or wired to bulkhead fittings and/or electric disconnect box.  Unused box knockouts to remain closed or be sealed with knockout closures.  [Designer Note:  Meets requirements of 29 CFR 1910.305.b.1.]

L.
Tag bulkhead fittings for identification.

M.
Route [plastic] [copper] tubing from a bulkhead fitting with a temporary cap at the outside of enclosure to instruments inside of or on door of enclosure.  Tubing to be flexible between door and enclosure.  Position tubing for ease of opening and closing door.

N.
Tubing to be neat, of good workmanship, leak tested, and arranged for removal and service of controls.

O. Electrical wiring and workmanship to conform to Article 310 or the latest NEC code.  [Designer Note:  See Div. 16, Electrical.]

P.
Position wiring between door and enclosure for ease of opening and closing door.

Q.
Wiring to be neat, of good workmanship, tested, and arranged for removal and service of controls.  Wiring to be in bundles with either tie wraps or tape fasteners.

R.
Wires which terminate at a screw type terminal to have a flat ring tongue insulated pressure type lug made up with a crimping tool, properly sized for both wire gage and screw size.

S.
Identify wiring at each termination point utilizing embossed‑type polyvinyl chloride sleeve‑type wire markers.  Wire tagging and terminal point labeling to agree with the elementary wire numbering system made from the control diagrams.

T.
Furnish control panel for mounting with bolts through rear or floor of unit to an existing structure.

U.
Furnish control panel complete with a free‑standing support for mounting above the floor.  Elevation of supported cabinet to be as shown on the drawings.

V.
Provide a terminal strip for terminating conductors that must be connected to points external to the panel.

2.04

SOURCE QUALITY CONTROL

A.
Visually inspect control cabinets including instruments, controls, indicators, and recorders with associated piping, wiring, and identification for complete compliance with specifications and drawings as well as top quality workmanship.  This inspection to be performed by the fabricator assembling the control panels at his factory.

PART 3 EXECUTION

3.01

INSTALLATION/APPLICATION/ERECTION

A.
Alternating‑current electrical power in the enclosure is not to exceed 125 V unless authorized otherwise and no energized exposed terminals will be permitted.

B. Maintain a minimum working space of 3 ft on the door side of the cabinet, except where nominal voltage within the cabinet exceeds 150 V; where a minimum working space of 4 ft is required.  [Designer Note:  Meets the requirements of 29 CFR 1910.303.g.]

3.02
PROTECTION

A.
After final factory testing of each completely assembled control cabinet with its specified instruments, controls, indicators, and recorders, prepare it for shipment.  Carefully seal pneumatic control lines with a light holding charge of dry nitrogen.  Block relays and other instruments protected in a suitable manner to prevent damage during shipment.

B.
Crate control cabinets with sufficient packing and padding to prevent damage in shipment.

C.
Package and ship accessory items related to the instruments, recorders, indicators, etc., in the control cabinet such as fluids, ink, charts, or other items required or incidental to operation with its corresponding control cabinet.

D.
Fully label items shipped to show the contents of the crate or package, the building number, job number, purchasers order number, and any other pertinent information.

END OF SECTION
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