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SECTION 15191 - FUEL OIL PIPING
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

Delete editor’s comments before submitting specifications for a project.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes [fuel oil] [fuel oil and diesel fuel] [diesel fuel] piping within the building.  Products include the following:

Adjust list below to suit Project.

1. Steel pipe and fittings.

2. Pipe specialties and valves.

3. Fuel transfer pumps.

4. Fuel maintenance system.

B. Related Sections include the following:

List below only those sections that specify products, construction, and equipment that the reader might expect to find in this Section but are specified elsewhere.

1. Division 2 Section "Fuel Oil Distribution" for fuel oil storage tanks and fuel oil piping outside building lines, specialties, and accessories outside the building.

2. Division 15 Section “Hangers and Supports” for supporting fuel oil piping.

3. Division 15 Section “Mechanical Identification” for labeling and tagging of mechanical items.

1.3 PERFORMANCE REQUIREMENTS

A. Minimum Working-Pressure Rating:  Unless otherwise indicated, minimum pressure requirement for fuel oil piping is 1035 kPa (150 psig).

1.4 SUBMITTALS

A. Product Data:  For the following:

1. Specialty valves.

2. Fuel oil transfer pumps.  Include rated capacities, operating characteristics, furnished specialties, accessories, pressure ratings, dimensions, and written description of controls.

3. Fuel maintenance system.  Include rated capacities, operating characteristics, furnished specialties, accessories, pressure ratings, dimensions, and written description of controls.

Delete equipment in paragraph below if no fuel oil pumps.

B. Shop Drawings:  Fuel oil piping[ and equipment].  Include plans and attachments to other work.

Retain subparagraph below if equipment includes wiring.

1. Wiring Diagrams:  Power, signal, and control wiring.

Retain first paragraph below if procedures for welder certification are retained in "Quality Assurance" Article.

C. Welding certificates.

D. Field quality-control test reports.

E. Operation and Maintenance Data:  For fuel oil transfer pumps to include in emergency, operation, and maintenance manuals.

1.5 QUALITY ASSURANCE

Delete first paragraph below if no welding.  Retain "Welding certificates" Paragraph in "Submittals" Article if retaining below.  AWS states that welding qualifications remain in effect indefinitely unless welding personnel have not welded for more than six months or there is a specific reason to question their ability.

A. Welding:  Qualify processes and operators according to the ASME Boiler and Pressure Vessel Code:  Section IX.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. Comply with ASME B31.9, "Building Services Piping," for fuel oil piping materials, installation, testing, and inspecting.

D. Comply with NFPA 30, "Flammable and Combustible Liquids Code," and NFPA 31, "Installation of Oil Burning Equipment," for fuel oil piping materials, components, installations, testing, and inspecting.

1.6 COORDINATION

Coordinate sizes and locations of concrete bases for fuel oil pumps.  Verify structural requirements with structural engineer.

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 3.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.

2.2 PIPING MATERIALS

See Evaluations for pipe materials selection considerations.

A. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B, black.  Wall thickness of wrought-steel pipe shall comply with ASME B36.10M.

1. Retain one of applicable subparagraphs from the first three subparagraphs below.

2. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with threaded ends according to ASME B1.20.1.

3. Steel Threaded Fittings:  ASME B16.11, forged steel with threaded ends according to ASME B1.20.1.

4. Steel Welding Fittings:  ASME B16.9, wrought steel or ASME B16.11, forged steel.

5. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends according to ASME B1.20.1.

6. Gasket Material:  Thickness, material, and type suitable for fuel oil.

B. Transition Fittings:  Type, material, and end connections to match piping being joined.

C. Pipe Connectors:  UL 567, swivel or compression type for connection to equipment.

D. Y-Pattern Strainers:  Minimum 860-kPa (125-psig) working pressure; cast-iron body (ASTM A 126, Class B), threaded connections, perforated stainless-steel basket, and bottom drain connection.

E. Basket Strainers:  Minimum 860-kPa (125-psig) working pressure; high-tensile cast-iron body (ASTM A 126, Class B), threaded- or flanged-end connections, bolted cover, perforated stainless-steel basket, and bottom drain connection.

F. Flexible Connectors:  UL listed for fuel oil systems; stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket; 1035-kPa (150-psig) minimum working pressure and 121 deg C (250 deg F) maximum operating temperature.

G. Pressure and vacuum gages are specified in Division 15 Section "Meters and Gages."

2.3 SPECIALTY VALVES

A. General duty valves are specified in Division 15 Section "Valves."

B. Gate and Check Valves, DN 50 (NPS 2) and Smaller:  Class 125, bronze body, valves suitable for fuel oil service, with "WOG" indicated on body.  Gate and check valves are specified in Division 15 Section "Valves."

1. Gate valves shall have solid wedge.

2. Swing check valves shall have bronze disc.

3. Lift check valves shall be vertical pattern; two-piece construction with bronze disc.

Valves in first paragraph and list below are ball valves listed according to UL 842.  These valves are usually NPS 2 (DN 50) and smaller.  Refer to Division 15 Section "Valves" for general-duty valves.  Retain manufacturers that list valves for WOG service or that comply with the API 599 or API 600 Series.

C. Ball Valves:  UL 842; metal-body ball valve with threaded ends according to ASME B1.20.1 for pipe threads.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. Conbraco Industries, Inc.; Apollo Div.

b. Jomar International Ltd.

c. KITZ Corporation.

d. McCANNA, Inc.; Flowserve Corporation.

e. NIBCO INC.

f. Watts Industries, Inc.; Water Products Div.

g. <Insert manufacturer's name.>

D. Pressure-Reducing Valves:  UL listed for fuel oil service.  Include bronze body with 1035-kPa (150-psig) minimum pressure rating.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. Anderson, Greenwood & Co.; Kunkle Valve Div.

b. Fulflo Specialties, Inc.

c. Webster Fuel Pumps & Valves; a division of Capital City Tool, Inc.

d. <Insert manufacturer's name.>

Delete first paragraph and list below if integral relief valves on fuel oil transfer pumps are sufficient.

E. Oil Safety Valves:  UL listed for fuel oil service.  Include metal body; broken-line, oil shutoff feature; and 275-kPa (40-psig) minimum pressure rating.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. Suntec Industries, Inc.

b. Webster Fuel Pumps & Valves; a division of Capital City Tool, Inc.

c. <Insert manufacturer's name.>

F. Drain Valves:  Bronze ball valves, complying with MSS SP-110 and having outlet connection according to ASME B1.20.7 for garden-hose thread with cap.

2.4 FUEL OIL TRANSFER PUMPS

Retain one or both paragraphs and associated subparagraphs in this Article.  Retain first paragraph for simplex pumps and second for multiple pump sets with controls.

A. Simplex Fuel Oil Transfer Pump:  Comply with HI M109, [single] [two]-stage, [steel-gear-with-crescent] [carbon-vane], positive-displacement, rotary type.  Include steel base; foot-mounted, cast-iron housing; bronze bearings; steel shaft; mechanical seals; and built-in pressure relief bypass.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. Fuel Oil Transfer Pumps:

1) Baker Manufacturing Company; Haight Pump Div.

2) DESMI INC.

3) Suntec Industries, Inc.

4) Tuthill Corporation; Tuthill Pump Div.

5) Viking Pump, Inc.

6) Webster Fuel Pumps & Valves; a division of Capital City Tool, Inc.

7) <Insert manufacturer's name.>

Retain list above or below for single pumps.  Pumps below are UL listed and should be retained if required by authorities having jurisdiction.

b. Fuel Oil Transfer Pumps, UL Listed:

1) Tuthill Corporation; Tuthill Pump Div.

2) Viking Pump, Inc.

3) Webster Fuel Pumps & Valves; a division of Capital City Tool, Inc.

4) <Insert manufacturer's name.>

In subparagraph below, some manufacturers provide close-coupled pumps only in certain size ranges.

2. Drive:  [V-belt with guard, gear reducer, or direct close coupled] [V-belt with guard] [Gear reducer] [Direct close coupled].

Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency are specified in Division 15 Section "Motors."  If different characteristics are required, add subparagraphs below to suit Project.

3. Motor:  Comply with Division 15 Section "Motors."

Delete subparagraph and associated subparagraphs below and schedule pumps on Drawings.  All items in this list should be in the schedule.
4. Capacities and Characteristics:

a. Manufacturer:  <Insert manufacturer's name.>

b. Model Designation and Number:  <Insert model designation and number.>

c. Number of Stages:  <Insert number.>

d. Capacity:  <Insert L/s (gph).>

e. Inlet Vacuum:  <Insert kPa vacuum (inches Hg).>

f. Discharge Pressure:  <Insert kPa (psig).>

g. Inlet and Outlet Size:  <Insert DN (NPS).>

h. Motor Speed:  <Insert rpm.>

i. Motor Horsepower:  <Insert value.>

j. Electrical Characteristics:

1) Volts:  [120] [208] [240] <Insert value>.

2) Phase:  [Single] [Three].

3) Hertz:  60.

4) Full-Load Amperes:  <Insert value.>

5) Minimum Circuit Ampacity:  <Insert value.>

6) Maximum Overcurrent Protection:  <Insert value.>

B. [Duplex] [Triplex] Fuel Oil Transfer Pump Sets:  Factory-fabricated and -wired, packaged unit; for fuel oil service, listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction; skid mounted with base, strainer, [two] [three] fuel oil pumps, and controls.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. Alyan Pump Company.

b. APT, Inc.

c. Hydronic Modules Corporation.

d. Preferred Utilities Manufacturing Corporation.

e. Smith-Koch, Inc.

f. Webster Fuel Pumps & Valves; a division of Capital City Tool, Inc.

g. <Insert manufacturer's name.>

2. Base:  Steel with pumps, accessories, and controls factory mounted.

3. Pumps:  Comply with HI M109, [single] [two]-stage, [steel-gear-with-crescent] [carbon-vane], positive-displacement, rotary type.  Include foot-mounted, cast-iron housing; steel gears; bronze bearings; steel shaft; mechanical seals; and built-in pressure relief bypass.

4. Drives:  [V belt with guard, gear reducer, or direct close coupled] [V belt with guard] [Gear reducer] [Direct close coupled].

Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency are specified in Division 15 Section "Motors."  If different characteristics are required, add subparagraphs below to suit Project.

5. Motors:  Comply with Division 15 Section "Motors."

6. Piping:  Steel with ferrous fittings and threaded or welded joints.

7. Strainer:  Duplex, basket type with corrosion-resistant-metal-screen baskets.

8. Controls:

a. Automatic operation with outdoor air temperature less than 60 degrees.

b. Automatic pump alternator and automatic changeover to the lag pump if the lead pump fails.

c. Broken-line, oil shutoff feature.

d. Interface with automatic control system is specified in Division 15 Section "HVAC Instrumentation and Controls" to control and indicate the following:

1) Start/stop pump set when required by schedule, fuel-fired appliance operation, day tank level control, or weather conditions.

2) Operating status.

3) Alarm off-normal status.

Delete subparagraph and associated subparagraphs below and schedule pumps on Drawings.  All items in this list should be in the schedule.
9. Capacities and Characteristics:

a. Manufacturer:  <Insert manufacturer's name.>

b. Model Designation and Number:  <Insert model designation and number.>

c. Number of Stages:  <Insert number.>

d. Capacity (Each Pump):  <Insert L/s (gph).>

e. Inlet Vacuum:  <Insert kPa vacuum (inches Hg).>

f. Discharge Pressure:  <Insert kPa (psig).>

g. Inlet and Outlet Size:  <Insert DN (NPS).>

h. Motor Speed:  <Insert rpm.>

i. Motor Horsepower (Each Pump):  <Insert value.>

j. Electrical Characteristics (Pump Set):

1) Volts:  [120] [208] [240] <Insert value>.

2) Phase:  [Single] [Three].

3) Hertz:  60.

4) Full-Load Amperes:  <Insert value.>

5) Minimum Circuit Ampacity:  <Insert value.>

6) Maximum Overcurrent Protection:  <Insert value.>

2.5 FUEL MAINTENANCE SYSTEM

Retain this Article for fuel systems that serve engine generator sets in healthcare facilities or for fuel systems that serve engine-driven fire pumps.  See Evaluations.

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Fuel Technologies, Inc.

2. <Insert manufacturer's name.>

B. Fuel Oil Filter System:  Factory fabricated and wired; for fuel oil filtration; with enclosure, filter, fuel oil pump, and controls; FMG approved, listed, and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction.

1. Enclosure:  NEMA 3R painted steel containing pumps, filters, accessories, and factory-mounted controls.  Hinged door on the front of the enclosure.

2. Pump:  Comply with HI M109, steel-gear-with-crescent, positive-displacement, direct- coupled, rotary-type, cast-iron housing; bronze bearings; steel shaft; mechanical seals; and built-in pressure relief bypass valve.

Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency are specified in Division 15 Section "Motors."  If different characteristics are required, add subparagraphs below to suit Project.

3. Motors:  Comply with Division 15 Section "Motors."

4. Piping:  Steel with ferrous fittings and threaded or welded joints.

5. Two-Stage Filter:

a. Stage 1:  [2] [10] [30]-micron particulate removal.

b. Stage 2:  Minimum 99.5 percent water removal with see-through bowl and water-sensor probe.

6. Programmable Logic Controller:

a. Alarm on maximum 51-kPa (15-inch Hg) vacuum at pump suction indicating plugged filter.

b. Alarm on high water level in filter.

c. Leak in enclosure.

d. 9-key, foil keyboard; and minimum 2-line, 20-character, backlit, LCD display.

7. Interface with automatic control system is specified in Division 15 Section "HVAC Instrumentation and Controls" to control and indicate the following:

a. Start/stop system when required by schedule.

b. Operating status.

c. Alarm off-normal status.

Delete paragraph and subparagraphs below and schedule filter system on Drawings.  All items in this list should be in the schedule.
C. Capacities and Characteristics:

1. Manufacturer:  <Insert manufacturer's name.>

2. Model Designation and Number:  <Insert model designation and number.>

3. Capacity:  <Insert L/s (gph).>

4. Inlet Vacuum:  <Insert kPa vacuum (inches Hg).>

5. Discharge Pressure:  <Insert kPa (psig).>

6. Inlet and Outlet Size:  <Insert DN (NPS).>

7. Motor Speed:  <Insert rpm.>

8. Motor Horsepower:  <Insert value.>

9. Electrical Characteristics (Pump Set):

a. Volts:  [120] [208] [240] <Insert value>.

b. Phase:  [Single] [Three].

c. Hertz:  60.

d. Full-Load Amperes:  <Insert value.>

e. Minimum Circuit Ampacity:  <Insert value.>

f. Maximum Overcurrent Protection:  <Insert value.>

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for fuel oil piping system to verify actual locations of piping connections before equipment installation.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 CONCRETE BASES

Coordinate sizes and locations of concrete bases with fuel oil pumps.  Verify structural requirements with structural engineer.

A. Install fuel oil transfer pumps on concrete bases.  Concrete bases are specified in Division 15 Section "Basic Mechanical Materials and Methods."

3.3 PIPING INSTALLATION

A. General piping installation requirements are specified in Division 15 Section "Basic Mechanical Materials and Methods."

B. Identify fuel oil piping and equipment as specified in Division 15 Section "Mechanical Identification."

C. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.

D. Install strainer on inlet side of control valves, pressure-reducing valves, fuel oil pumps, and oil burner connections.

E. Install sediment traps at points where sediment or condensate may collect.  Locate where readily accessible to permit cleaning and emptying.  Do not install where condensate would be subject to freezing.

1. Construct sediment traps using tee fitting with bottom outlet plugged or capped.  Use minimum-length nipple of 3 pipe diameters, but not less than 75 mm (3 inches) long, and same size as connected pipe.  Install with space between bottom of drip and floor for removal of plug or cap.

F. Install pressure gage(s) at the following locations:

Retain gage locations from options in first subparagraph below or delete subparagraph if not required.

1. At [suction and discharge] [discharge] piping of each fuel oil pump.

2. Inlet and outlet side of strainers.

3. At the inlet to each item of equipment.

4. On the inlet and outlet of each pressure reducing valve.

5. On the fuel oil return line son circulating systems.

Retain paragraph and subparagraphs below for fuel maintenance system.

G. Fuel Maintenance System Installation:

1. Install suction line, with foot valve, at the sump end of the storage tank, 25 mm (1 inch) from the bottom.

2. Install return line at the opposite end of the storage tank from suction line.

3.4 JOINT CONSTRUCTION

Retain first paragraph below for welded or brazed pipe joints.

A. Joining Materials:  [Welding] [Brazing] materials are specified in Division 15 Section "Basic Mechanical Materials and Methods."

B. Pipe joint construction is specified in Division 15 Section "Basic Mechanical Materials and Methods."

3.5 VALVE INSTALLATION

A. General valves installation requirements are specified in Division 15 Section "Valves."

B. Install valves in accessible locations, protected from damage.

C. Install ball valves at branch connections to supply mains and at equipment.

D. Install drain valves at piping low points.

E. Identify valves as specified in Division 15 Section "Mechanical Identification."

3.6 HANGER AND SUPPORT INSTALLATION

Piping supports must account for expansion and contraction, vibration, and dead load of piping and its contents.  Verify actual loads and consult structural engineer.

A. Pipe hangers and supports and equipment support materials and installation requirements are specified in Division 15 Section "Hangers and Supports."

Maximum spans below are from MSS SP-69 (water service) and BOCA mechanical code (fuel oil service).  Most restrictive pipe and span dimensions are described in first paragraph and subparagraphs below.  Spans for NPS 1/2 (DN 15) and smaller are arbitrary selections.

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:

1. DN 15 (NPS 1/2) and Smaller:  Maximum span, 1524 mm (60 inches); minimum rod size, 10 mm (3/8 inch).

2. NPS 3/4 to NPS 1-1/4 (DN 20 to DN 32):  Maximum span, 2134 mm (84 inches); minimum rod size, 10 mm (3/8 inch).

3. DN 40 (NPS 1-1/2):  Maximum span, 2743 mm (108 inches); minimum rod size, 10 mm (3/8 inch).

4. DN 50 (NPS 2):  Maximum span, 3 m (10 feet); minimum rod size, 10 mm (3/8 inch).

C. Support vertical steel pipe at each floor and at spacing not greater than 4.5 m (15 feet).

3.7 CONNECTIONS

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Install piping adjacent to equipment to allow service and maintenance.

B. Connect piping to equipment with oil ball valve and union.  Install union between valve and equipment.

C. Install flexible piping connectors at final connection to burners or oil-fired appliances that must be moved for maintenance access.

D. Ground equipment according to Division 16 Section "Grounding and Bonding."

E. Connect wiring according to Division 16 Section "Conductors and Cables."

3.8 FIELD QUALITY CONTROL

Retain first paragraph below for oil transfer pumps and fuel maintenance systems to require a factory-authorized service representative to perform, or assist Contractor with, field inspections, tests, and adjustments.  Retain one of two options to suit Project; delete both to require only an inspection before field testing.

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect[, test, and adjust] field-assembled components and equipment installation, including connections[, and to assist in field testing].  Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:

1. Inspect and test fuel oil piping according to NFPA 31, "Tests of Piping" Paragraph; and according to requirements of authorities having jurisdiction.

2. Start fuel oil transfer pumps to verify for proper operation of pump and check for leaks.

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

C. Repair leaks and defects with new materials and retest system until satisfactory results are obtained.

3.9 DEMONSTRATION

Retain this Article for fuel oil pump sets or fuel maintenance system.

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain fuel oil pump sets.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."
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