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SAMDR 385-1-1 

“APPENDIX ‘T’”

ELECTRICAL SERVICE REQUIREMENTS

FOR

CONSTRUCTION AND MAINTENANCE OPERATIONS

1.  Purpose.   The purpose of this appendix is to provide for the installation of safe temporary electrical services, distribution systems, and wiring methods used by contractor and government personnel for electrical service during construction and maintenance operations.

2.
Applicability.   All elements and contractors of the Mobile District will comply with the requirements stated herein.  Information herein is in addition to the requirements of Engineer Manual 385-1-1 and the National Electrical Code (NFPA 70).   Where conflicts occur the current document will govern.  Where no conflict exists, but requirements herein exceed those documents then the requirements stipulated herein will govern.

3.
References.


a.
AR 385-10 Army Safety Program


b.
EM 385-1-1 CE Safety and Health Requirements Manual


c.
SAMDR 385-1-1 Safety and Occupational Health, Program Management


d.
NFPA No. 70-National Electrical Code


e.
ANSI C2-National Electrical Safety Code


f. 
NFPA 70E Electrical Safety in the Workplace

4.
General.


a.
All wiring, apparatus, and equipment used in temporary electrical service installations shall be listed by a nationally recognized testing laboratory for the specific application for which it is to
be used.   Materials and equipment need not be new, but must be in good repair and serviceable condition.


b.   Electrical systems and devices will be checked by qualified personnel for polarity, continuity of ground, and resistance to ground prior to being placed into service.  Resistance of driven rods shall be measured and recorded at time of installation and, if exceeding 25 ohms, one additional
rod shall be driven.  This recording shall be made on the contractor's daily report.  Periodic inspections of systems and devices shall be made at intervals not to exceed one (1) week to assure adequacy and serviceability.   A checklist is included to   assist   in   these inspections.


c.   Temporary electrical installations shall conform to the applicable provisions of the National Electrical Code (NFPA 70) and the Corps of Engineers Safety and Health Requirements Manual, current issues at the time of the work, contract award or as referenced in the contract, whichever is applicable.


d.
Prime contractors shall submit a sketch of their proposed temporary power distribution systems to the Area / Resident Engineer or Resource Manager prior to installation and start of work.   This sketch shall indicate not only the initial work but provisions for expansion as the job progresses.

Typical configurations of temporary electrical services and panelboards are shown in Figures 1 through 5 included herein.  These figures are as follows:


Fig. 1.  Site Power - Temporary Electrical Sketch


Fig. 2. Temporary Electrical Service


Fig. 3. Typical Distribution Panel


Fig. 4.  Service Grounding Typical


Fig. 5. Temporary Lighting Strings


e..
Electrical conductors shall be sized according to the requirements of the National Electrical Code.


f.
Engine-driven generators and welding machines used for construction power will be provided with ground-fault circuit-interrupters.


g.
Enclosures containing fuses, circuit breakers, receptacles and switches shall be plainly marked on the exterior indicating maximum voltage and amperage.  Further, this marking shall include the circuit or equipment served.

5.
Grounding.


a.   All electric tools, enclosures and
equipment with conductive surfaces, which could become energized, shall be grounded in accordance with the National Electrical Code.  Listed double-insulated portable tools with legible labels indicating listing are acceptable for use without separate grounding.


b.   Ground-fault circuit-interrupters  (GFCI'S) listed for personnel protection shall be used on all circuits used for portable electrical tools, including those for block and brick saws regardless of voltage rating.


c.   Bare conductors or earth returns shall not be used for the wiring of any circuit.


d.
Grounding will normally be accomplished by:

         
(1) A conductor in the supply cord

         
(2) A
conductor run with the circuit   conductors from the distribution point where it is grounded.

      

(3) Portable and semi-portable electric tools which are not double-insulated shall be grounded using a multi-conductor cord having an identified
grounding conductor and a multi-contact   polarized plug and associated receptacle.  


e.   Portable generators and engine-driven welding machines are not required to be grounded unless required by the National Electrical Code Article 250.34.   These units shall supply only cord and plug connected equipment from receptacles mounted on the unit.
The unit frames shall be tested for continuity to assure the grounding pole of the receptacles are connected thereto.  All unit receptacles shall be provided with GFCI'S.  .

6.
Plugs and Receptacles.


a.   Plugs and receptacles shall be in
accordance with National Electrical Manufacturers Association Standards (NEMA) WD-6 for voltage and current ratings encountered.


b.
Equipment requiring three-phase power over 250 volts shall be direct wired using an appropriate wiring method.


c.   Receptacles used in damp or wet (outdoors) locations shall be suitable for the purpose.  Receptacles installed exposed to the weather shall be in a suitable enclosure, the integrity of which is not affected when an attachment plug cap is inserted.  Plugs and receptacles subject to being immersed in water shall be of a listed submersible type.

7.
Overcurrent Protection and Disconnects.


a.   Overcurrent protective devices shall be clearly labeled, readily accessible, not exposed to physical damage, and not placed in the vicinity of easily ignitable material.


b.
Each circuit shall be protected by a fuse or circuit breaker of the proper rating for the circuit to be protected.


c.
Each incoming service or supply circuit shall be provided with a readily accessible, manually operated switch to disconnect all ungrounded conductors.  (See Figures 2 thru 4).   This switch shall be identified as being the “Main Service Switch”.  Circuit breakers, enclosed or panel mounted, shall not be used to meet this requirement.  Switches shall not be locked in the “ON” position at any time, so as to allow immediate operation in the event of an emergency. Panelboards shall not be locked during the times that construction is in progress.

d.   An approved type switch properly identified and plainly marked to indicate that it is the tank or space disconnect, shall be provided at or near the entrance to tanks or other confined spaces.  It shall disconnect all power in such spaces.


e.   Enclosures for switches, boxes, circuit breakers, fuses and controllers in wet locations or outdoors shall be suitable for the location, i.e., NEMA 3R, 4, etc.  Identification as to voltage and circuit or equipment served will be plainly marked.

8.
Wiring Methods.


a.
Flexible Cords.



(1) Flexible (extension) cords shall be of the hard usage or extra-hard usage types, (Types SJ, SJO, SJT, SJTO, S, SO, ST, and STO), as identified by the National Electrical Code and listed for the purpose.



(2) The conductor ampacity shall not be less than 15 amps or smaller than No. 14 AWG in any cord supplying more than one receptacle.



(3) Flexible cords shall be used only in continuous lengths without splices or taps.



(4) If the jacket or insulation on a cord is burned, cut, abraded or deteriorated to such an extent that a bare conductor is exposed or the effectiveness of the insulation is questionable, it shall be removed from service and either repaired, replaced or removed from the jobsite.



(5) Cords shall be so connected to devices and fittings that tension will not be transmitted to joints, terminal screws, or conductors.  This shall be accomplished by a knot in the cord, winding with tape, by a special fitting designed for that purpose, or by other approved means.  The outer jacket on cords must be securely held by the connector devices for plugs, receptacle boxes, panel boxes or other equipment.



(6) Field fabricated cords shall be constructed of materials suitable for the purpose.  Knockout type boxes shall not be laid on the ground.



(7) Cords shall not be installed in walkways or traffic areas such that they become tripping hazards.


b. Wiring methods recognized by NFPA 70 for the application may be used when installed in strict accordance thereto.



c.
Open wiring on insulators for services.


Open wiring on insulators may only be used for services.  Conductors shall be rigidly supported on insulators of non-combustible, non-absorptive material.   Conductors may only contact their insulated support or end device.



(1) Conductors shall be supported:




(a) At intervals not to exceed 3 m (10 feet) along walls and ceilings.




(b)
At internals not to exceed
1.37 m (4 1/2 feet) over surfaces. Where conductors are likely to be disturbed, support distances shall be shortened.




(c) Clear of walkways and traffic areas.



(2) For voltages not exceeding 300
volts between conductors, conductors shall be separated;




(a) A minimum of 64 mm (2 1/2 inches) from each other.




(b) At least 25 mm (1 inch) from the surface wired over, and




(c) Within 150 mm (6 inches) of taps.



(3) The clear span between supports for areas other than those above where conductors are not supported by messenger wire shall not exceed:






AWG (Cu)                         




Span





   8









18 m (60 ft)



(4) Where open conductors cross ceiling joists or wall studs within 2.13 m (7 feet) of the floor, or are otherwise exposed to physical damage, they shall be
protected.   Conduit, pipe, guard strips or other approved means may be used.



(5) Conductors entering or leaving damp locations shall have appropriate drip loops to prevent transmission of moisture to other locations.


c.
Splices and Taps.



Conductors shall be spliced or joined with splicing devices approved for the use or by brazing, welding, or soldering with a fusible metal or alloy.
Soldered splices shall be so spliced or joined as to be electrically and mechanically secure without solder and then soldered.   All splices and joints and the free ends of conductors shall be covered with insulation equivalent to that of the conductor.  Further, all splices and taps shall be made in a suitable box or fitting.

9.
Use of Cable.


a.
Nonmetallic-sheathed cable and underground feeder cable may be used

as follows:



(1) Type NM - Only in dry locations.



(2) Type NMC - in wet or dry locations.



(3) Type UF (sunlight resistant) - Exposed to sunlight.



(4) Type UF - Underground, direct buried at minimum 610 mm (24 inches).



(5) When secured by staples, straps, or similar fittings designed and installed so as not to injure the cable insulation.



(6) Along studs, joists or similar supports closely following the building finish or running boards when 2.34 (7 ft, 8) in above the floor, min.



(7) When firmly attached to each cabinet, box, fitting or fixture by means of a cable clamp.



(8) When protected by conduit, pipe, guard strips or other means where exposed to physical damage, and through the floor, when mechanically protected to a least 150 mm (6 inches) above the floor.


b.
Nonmetallic-sheathed cable may not be used:



(1) As portable extension cords.



(2) Lying on the ground subject to traffic of any type.



(3) Where subject to frequent flexing.



(4) As service entrance cable.


c. Rigid metal conduit and other code approved wiring methods of installing temporary wiring may be used when installed by qualified electricians in conformity with the National Electrical Code and EM 385-1-1.

10.  Outside Clearances - 600 volts or less.


a.
Conductors shall clear the highest point of roofs by 2.4 m (8 feet).  Where the voltage between conductors is less than 300 volts and the roof cannot be readily walked upon, the clearance of 1 m (3 feet) may be used.


b.
Clearance of conductors shall be a minimum of:



(1) 3.0 m (10 feet) above the ground or other platform or projection from which they might be reached.



(2) 1 m (3 feet) from windows, doors, balconies, fire escapes or similar locations.



(3) 4.6 m (15 feet) above side walks.



(4) 5.8 m (18 feet) above driveways, alleys and construction and public roads.

11.  Lighting.


a.   Construction lighting levels shall provide a minimum of 5-foot candles in work areas.  Lighting strings in outdoor or wet locations shall consist of hard usage cord with lamp sockets and connection plugs permanently molded to the hard service cord jacket.  

b. Lighting strings in other locations shall be factory fabricated or may consist of field-fabricated hard usage cords with weatherproof lamp holders having cord grips and suitable lamp guards.   Lighting circuits shall be separate from tool circuits and appropriately marked "Lights Only".  GFCI is not required unless receptacles are used. See attached Figure 5 for acceptable lighting strings.


c.
Lighting cords and messengers shall be supported by suitable strain insulators.

12.  Office and Storage Trailers/Manufactured Housing


Office and storage trailers shall be provided with electrical services complying with NFPA 70, Article 550.  A separate disconnect switch shall be installed in a readily accessible location near the point of entry of the feeder conductors to any trailer which is not suitable anchored.  The disconnect shall not be installed in or on the trailer, but shall be located not more than 10 m (30 feet) distance.  Trailers, which are suitably anchored, may have services as defined in Art. 550, which come under the definition of "Manufactured Homes".  The requirements of Section 550.32(B) shall apply, and complete manufacturer's instructions shall be submitted with the "Site Power-Temporary Electrical Sketch" required in Para. 4. d. above.  Any under-chassis wiring exposed to moisture or physical damage shall be protected by a suitable raceway.

13. Lockout-Tagout

The contractor shall develop lockout/tagout procedures as necessary for the construction project. Individual and simple procedures will be developed and personnel trained in the appropriate techniques for these types of procedures. Any complex procedure will be coordinated with all appropriate trades and personnel to assure that all necessary precautions have been take to assure than no personnel shall be exposed to hazardous conditions.

14. 
Flash Protection


Prior to energizing any electrical switchboard, panelboard, industrial control panels, meter socket enclosures, and motor control centers, they shall be marked to warn qualified persons of potential electric arc-flash hazards. This marking shall be located so as to be clearly visible to all persons working in the area. Once equipment is energized, any equipment rated above 200 amperes shall have a minimum approach distance of three (3) feet and so marked as to warn unqualified personnel of potential arc-flash hazard in the area of this equipment.
15.  Testing and inspection requirements.


All tests and inspections shall be documented and results attached to the contractors daily reports.


a.
Testing. 
Tests shall be made at the time of installation, modification and/or evidence of damage and shall be conducted as follows:


(1) Ground rod resistance - Resistance of driven grounds shall be checked at the time of installation and shall not exceed 25 ohms.  This measurement will not be required if there is evidence of two driven ground rods connected together for the ground.



(2) Grounding conductors - A resistance test shall be performed on all equipment grounding conductors to assure a low impedance ground path for operation of circuit overcurrent protective devices.  This test will be performed with a suitable device to ascertain adequacy of the ground to conduct the anticipated fault current.



(3) Temporary electrical systems and devices shall be tested for:




(a) Polarity.




(b) Ground resistance.




(c) Ground continuity.




(d) Operation and trip level of GFCI'S.


b.
Inspections.



Periodic inspections shall be made weekly of all   temporary electrical
installations.  Particular attention shall be paid to portable cords, lighting strings, portable tools and clearances.  GFCI devices will be tested at each inspection for proper operation.   A test report shall be used and duly signed by a qualified inspector of the contractor.   To assist in these inspections a checklist is available.  If obtained from the web pages or electronically, an inspection checklist is available as file 5chklstn.doc.

14. Removal:



Temporary wiring shall be removed immediately upon completion of construction or purpose for which the wiring was installed.
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