
SECTION 16450PRIVATE 


GROUNDING

PART 1 ‑ GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.


1.1.1  American National Standard Institute (ANSI) Publication:



C2‑93
National Electrical Safety Code


1.1.2  National Fire Protection Association:



70‑96
National Electrical Code


1.1.3  American Petroleum Institute (API):



RP2009
Safety Practices in Gas and Electric Cutting and Welding in Refineries


1.1.4  Underwriters' Laboratories Inc. (UL) Publication:



50

Cabinets and Boxes


1.1.5  Japanese Industrial Standards (JIS):



B 1180-94

Hexagon Head Bolts and Hexagon Head Screws



B 1181-93

Hexagon Nuts and Hexagon Thin Nuts



B 1256-78

Plain Washers



C 2804-95

Compression Terminals



C 3307-93

600V Polyvinyl Chloride Insulated Wires



G 3101-95

Rolled Steel for General Structure



G 3192-90

Dimensions, Mass and Permissible Variations of Hot Rolled Steel Sections



G 3193-90

Dimensions, Mass and Permissible Variations of Hot Rolled Steel Plates, Sheets and Strip



G 4303-91

Stainless Steel Bars



H 3140-92

Copper Bus Bars



H 8641-82

Zinc Hot Dip Galvanizings


1.1.6  Japanese Cable Makers' Association Standards:



JCS‑226-B

Annealed Copper Strand Conductors



JCS‑236

Tinned Braided Copper Wire


1.2  GENERAL:  Section 16050, "Basic Electrical Material and Method" applies to this section, with additions and modifications specified herein.  [Also, section "General Requirements for Fuel System Work" shall apply.]


1.3  FIRE PROTECTION:  The Contractor shall be subject to the safety and fire regulations of the Station Fire Department at all times while work is in progress.  A "Hot Work" permit shall be obtained by the Contractor each day before performing any welding including exothermic welding, brazing, cutting or drilling.  The Contractor shall check the surrounding area for explosive vapors before starting to work and frequently during the course of the work.  The surrounding area shall be completely free of explosive vapors while any work is being performed.  If a condition exists on the job, which in the opinion of the Contracting Officer is hazardous, the work shall cease until the condition has been corrected to the satisfaction of the Contracting Officer.


1.3.1  Welding:  Welding on steel tank shall be electric arc welding. The Contractor shall perform electric arc welding on and around fuel oil tank strictly in accordance with the paragraph entitled "FIRE PROTECTION" above and the API Bulletin RP2009.


1.3.2  Brazing:  Brazing shall be performed minimum within the hazardous area.  Grounding terminals shall be fabricated at the factory.  Subparagraph entitled "Welding" shall apply to brazing.


1.3.3  Exothermic Welding:  Exothermic welding shall be applied on the locations indicated.  Exothermic welding shall be performed minimum within the hazardous area.  Subparagraph entitled "Welding" shall apply to exothermic welding.


1.3.4  [Unless otherwise indicated, welding on top/roof plate and top of side plate of fuel tank shall not be performed.]  Clamp connection or other methods indicated shall apply for connection of ground cable to the tank.


1.4  SUBMITTALS:


1.4.1  Welding Procedure:  The Contractor shall submit a welding procedure for welding clips to the Contracting Officer prior to start of the work for approval. The procedure shall include the followings:



a.  Joint preparation.



b.  Welding procedure and sequence.



c.  Safety precautions.



d.  Exothermic welding.


1.4.2  Materials and Equipment Schedules:  As soon as practicable after notice to proceed, list of materials and equipment to be incorporated in the work shall be submitted to and approved by the Contracting Officer before work is started. List shall include catalog numbers, cuts, diagrams, and such other descriptive data as may be required.  Approval of materials will be based on manufacturer's published ratings.  Materials and equipment listed that are not in accordance with the specification requirements will be rejected.  Shop drawings and/or catalog cuts shall be submitted for approval for following materials:



a.  Grounding terminals



b.  Bonding conductors



c.  Ground rod and clamp.


1.4.3  Samples:  Prior to fabrication or delivery to the site, submit completely identified representative samples for the following items for approval:



a.  [                            ]


1.5  DELIVERY, STORAGE, AND PROTECTION:  Deliver materials and equipment to the site in an undamaged condition.  Carefully store materials off the ground to provide proper ventilation, drainage, and protection against dampness.  Provide items free from nicks, scratches, and blemishes.  Contractor shall replace defective and damaged materials and equipment.

PART 2 ‑ PRODUCTS


2.1  MATERIALS:  Materials shall conform to the respective specifications and the requirements specified herein.  Material not otherwise specified herein shall be standard commercial products and suitable for the intended purpose.


2.1.1  Grounding Conductors:  Bare conductor shall be JCS‑226B, and JCS‑236.  Insulated conductor shall be JIS C 3307, type IV, green color.  All conductors shall be of copper.


2.1.2  Ground Terminals:  Brass terminals shall be brazed on steel plate as indicated on drawing.  Dimensions of brass terminal shall conform to [JIS C 2804.]  Steel plate shall conform to JIS G 3101, SS 400.


2.1.3  Bonding Conductor:  Standard commercial product as indicated on drawing.


2.2  GROUNDING RODS:


2.2.1  Stainless Steel Ground Rods:  Grounding rods shall be product of stainless steel rod conforming to JIS G 4303, SUS 304.  

Rod shall be 25 mm (one inch) [        ] diameter, 3.0 meter (10 feet) long.


2.2.2  Copper‑Encased Steel Ground Rods:  Rods shall be rolled to a commercially round shape from a welded copper‑encased steel manufactured by the molten‑welded process or by the electro‑formed process (molecularly bonded).  Rods shall have an ultimate tensile strength of 34 kg (75,000 pounds) per 645.16 sq mm (square inch) and an elastic limit of 22.6 kg (49,500 pounds) per 645.16 sq mm (square inch).  The rods shall have a hard, clean, smooth, continuous, copper surface and the proportion of copper shall be uniform throughout the length of the rod.  The copper shall have a minimum wall thickness of 0.33 mm (.013 inch) at any point on the rod.


2.3  GROUNDING RECEPTACLES:  Static grounding receptacles shall be as detailed on the drawings.  The receptacle shall consist of a bronze body, cap, and cable with a brass grounding stud.  The hub shall be threaded to receive a 19 mm (3/4‑inch) threaded ground rod, as detailed.  Each receptacle shall be interconnected with a 22 sq mm (No. 4 AWG) bare ground wire and also connected to the reinforcing steel with a 22 sq mm (No. 4 AWG) bare copper wire.


2.4  GROUNDING PLATES:  Static grounding plates shall be as detailed on the drawings for embedment in the concrete slab to serve as grounding points for the fuel system equipment.  The grounding plates shall be castings fabricated from copper alloy with a welding stud suitable for exothermic weld to the ground wire, and two 12.7 mm (1/2‑inch) threaded holes in the plate for future bolting of equipment ground cables.


2.5  CLAMP FOR GROUND ROD:  Shall be of brass suitable in use for the rod and conductor being provided.  Clamps shall make contact with the ground rod for a distance of 38 mm (1‑1/2 inch) measured parallel to the axis of the ground rod and with the cable itself for a distance of at least 38 mm (1‑1/2 inch).  Clamp shall be secured with at least two bolts or cap screws.


2.6  IDENTIFICATION SLAB (MARKER):  Fabricated with reinforced concrete and dimensions as indicated.  Concrete shall be of 180 kg/cm2 (2500 psi) 28 days strength.


2.7  CABINET [AND BOX]:  UL 50.


2.8  OTHER MATERIALS:


2.8.1  Steel Materials:  Material shall be JIS G 3101, SS41.  Shapes shall be JIS G 3192 and G 3193.


2.8.2  Bolts, Nuts and Washers:  JIS B 1180, B 1181, and B 1256, respectively.  Ferrous materials shall be galvanized.


2.8.3  Copper Bus Bars:  JIS H 3140.


2.8.4  Galvanizing:  JIS H 8641.  Weight of zinc shall be not less than 550 g/sq.m, as applicable.

PART 3 ‑ EXECUTION


3.1  INSTALLATION:


3.1.2  General:  Grounding shall be in accordance with ANSI C2 and NFPA 70 and as detailed and specified herein.  Grounds and grounding system shall have a resistance to solid earth ground not exceeding the value in ohms specified hereinafter under normal dry conditions.  When the work in addition to that indicated and specified is directed in order to obtain the specified resistance to ground, the provisions of the contract covering "changes" shall apply.


3.2  Grounding Electrodes:  Grounding electrodes for s storage tank shall be driven in accordance with the contract drawings, approved shop drawings and applicable requirements of the ANSI C2, NFPA 70, Lightning Protection Code, API Bulletin and standards specified hereinbefore.


3.2.3  Location of Ground:  The locations indicated on the drawings are approximate locations.  The Contractor shall determine the exact locations of the grounds and report the locations to the Contracting Officer for approval.


3.2.4  Ground Rods:  Ground rod shall be driven vertically into the earth to the depth indicated.  The test‑and‑inspection pockets shall be provided where indicated.  Ground rod shall be driven by the special driving tool for the purpose.


3.2.5  Ground Resistance:  Ground resistance of each ground electrode shall not exceed 10 ohms.  In case the ground resistance of one 3.0 meter ground rod exceeds 10 ohms, an additional ground rod shall be provided not less than 3.0 meters (10 feet) apart from the original ground rod, and electrically connected to the original ground rod with bare stranded copper wire.


3.2.6  Grounding connections shall be made by exothermic weld.  Exothermic welds shall be made strictly in accordance with the weld manufacturer's written recommendations.  Welds which have "puffed up" or which show convex surfaces, indicating improper cleaning, are not acceptable.  No mechanical connector is required at exothermic weldments.


[3.2.7  Fence shall be grounded as indicated with a ground rod on each side of gate post and at corner posts of 90 degree turns.  Ground rods shall be driven until the top is 30 cm (12 inches) below grade.  Attach a 22 sq mm (No. 4 AWG) copper conductor, by fusion weld process, to the ground rods and extend underground to the immediate vicinity of a fence post.  The conductor shall be laced vertically into 30 cm (12 inches) to fence mesh and fastened by two bronze compression fittings, one for bonding wire to fence post and the other to bond wire to fence.  Fence gates shall be bonded to supporting gate post by 3.175 mm x 12.7 mm (1/8‑ by 1/2‑inch) copper braid fastened by bronze machine screws or clamps.


3.3  FIELD TESTS AND INSPECTION:


3.3.1  Field Tests and Inspections:  Perform field tests and provide all labor, equipment and incidentals required for testing.


3.3.2  Ground Resistance Test:  Ground resistance of each ground electrode shall be measured by ground resistance meter before connecting ground wires [and ground girdle], in a dry weather not less than 48 hours after rainfall.  Test ground rods for ground resistance value before any wire is connected.  A portable ground testing megger shall be used to test each ground or group of grounds.  The instrument shall be equipped with a meter reading directly in ohms or fractions thereof to indicate the ground value of the ground electrode under test.  Provide one copy of the megger manufacturer's directions for use of the ground megger indicating the method to be used.


3.3.3  Retesting:  Any deficiencies found shall be rectified and work affected by such deficiencies shall be completely retested.


3.3.4  Reports:  The Contractor is responsible for recording all test data, results, and preparation of test reports.  Three copies each of the test results shall be submitted to the Contracting Officer.


*** END OF SECTION ***
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