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SECTION 230501 – INSPECTIONS AND TESTING FOR MECHANICAL WORK

GENERAL
SUMMARY
Related Documents:
1. Drawings and general provisions of the Subcontract apply to this Section.
2. Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
3. The Subcontractor shall furnish services, skilled and common labor, and apparatus and materials required for testing each phase or portion of work and/or the completed work as shown and within the intent of the Drawings and these Specifications and various LBNL safety procedures and programs as well as all other appropriate, industry standard, manufacturer recommended or code required inspections and tests.
4. Mechanical testing requirements are found in various sections in Division 01 and in Division 23.  It is not the intent of this Section to duplicate efforts or to require the Subcontractor to perform any inspection or test twice.  Inspections and tests by the Subcontractor are expected to occur once in the normal installation sequence, exclusive of checks and tests required in the commissioning process.  Identical mechanical inspection and testing requirements in both Division 01 and Division 23 are usually referring to the same event.
5. Continuous special inspection:  The [Subcontractor] [University] shall provide continuous full-time observation of installation and/or testing of work requiring inspection by an approved mechanical inspector who shall be present in the area where work is being performed.
6. Periodic special inspection:  The [Subcontractor] [University] shall provide intermittent or part-time observation of installation and/or testing of work requiring inspection by an approved mechanical inspector who shall be present in the area where work has been or is being performed and at the completion work.
7. Testing and mechanical inspection includes, but is not limited to, the work outlined in Part 3 of this Section and shall be performed in addition to and in accordance with all other requirements of the Drawings and Specifications.
Related Sections:
8. Division 01 Section "General Requirements."
9. Division 01 Section "Special Procedures."
10. Division 01 Section "General Commissioning Requirements"
11. This section applies to all other Division 23 Sections.
REFERENCES
General:
12. The following documents form part of the Specifications to the extent stated.  Where differences exist between codes and standards, the one affording the greatest protection shall apply.
13. Unless otherwise noted, the edition of the referenced code or standard that is current at the time of the “date of record” for the Work shall be considered the effective code or standard for the duration of the project.
14. Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
15. Refer to specific Division 23 Sections for additional referenced codes and standards.
LBNL Electrical Safety Manual
LBNL Pub-3000
ANSI - American National Standards Institute 
NFPA – National Fire Protection Association
16. NFPA-12A  	Halon 1301 Fire Extinguishing Systems
17. NFPA 13  	Installation of Sprinkler Systems
18. NFPA 14  	Installation of Standpipe and Hose Systems
19. NFPA 15  	Water Spray Fixed Systems for Fire Protection
20. NFPA 20  	Installation of Centrifugal Fire Pumps
21. NFPA 30  	Flammable and Combustible Liquids Code
22. NFPA 31  	Installation of Oil Burning Equipment
23. NFPA 51  	Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting and Allied Processes
24. NFPA 51B  	Fire Prevention in Use of Cutting and Welding Processes
25. NFPA 54  	National Fuel Gas Code 
SMACNA – Sheet Metal and Air Conditioning Contractors’ National Association
LBNL Facilities Department Lateral Force Design Criteria.
Code of Federal Regulations (CFR):
26. 29 CFR 1910  Occupational Safety and Health Standards (OSHA)
American Water Works Association (AWWA):
27. AWWA C601  Disinfecting Water Mains
Compressed Gas Association (CGA):
28. CGA G4.1  Cleaning Equipment for Oxygen Service
Factory Mutual Engineering (FM):
29. FM  Factory Mutual System Loss Prevention Data Sheets
International Association of Plumbing and Mechanical Officials (IAPMO):
30. IAPMO UMC  Uniform Mechanical Code
[Add additional Codes, Standards and Regulations that may be required for Inspection and Testing Work that are not listed in other Division 23 Sections]
SUBMITTALS
Submit for the University’s review and approval and prior to commencing work testing procedures, testing methods, certificates of calibration of test apparatus to be used and sample test reports that will be employed in performing tests and inspections required by this and other Division 23 Sections.
Inspection Reports: Inspectors shall keep records of inspections and shall furnish inspection reports to the Project Manager and/or his representative.  Reports shall indicate that the work inspected was or was not completed in accordance with the Drawings and Specifications.  Discrepancies shall be brought to the immediate attention of the Project Manager and the Registered Design Professional prior to the completion of that phase of work or the acceptance of completed work.  A final report documenting the required inspections and corrections of any discrepancies noted in the inspections and tests shall be submitted at a point in time called for by these Specifications or a time agreed upon in writing prior to the start of the work requiring continuous or periodic inspection and tests.
quality assurance
Inspections: Refer to Division 01 Section "Special Procedures" Paragraph1.3 - Inspections.
Quality Control: Refer to Division 01 Section "Special Procedures" Paragraph1.12.
If the Drawings or Specifications do not appear clear or definitive, the Subcontractor shall request the Project Manager through ‘Request for Information’ (RFI) process for an interpretation and decision of same, and shall have such questions decided before proceeding with the Work.
Qualifications and Certification Requirements:
31. Mechanical inspectors shall hold current Inspector Certification with the International Code Council or equivalent organization recognized by the University.  Evidence of certification shall be submitted sixty (60) calendar days prior to scheduling of work for review and approval by the University.  The Mechanical Inspector shall not be associated with the manufacturer of equipment or systems under inspection and/or test.
32. The Certified Inspecting Company (CIC) performing the work of this section shall be qualified to inspect and test mechanical equipment and is a NETA (National Electrical Testing Association)-certified testing agency.  Evidence of certification shall be submitted sixty (60) calendar days prior to scheduling of work for review and approval by the University.  The CIC shall not be associated with the manufacturer of equipment or systems under inspection and/or test.
33. Test Equipment:  The Subcontractor shall provide all test equipment necessary to fulfill the checks and testing requirements.  Mechanical equipment testing instruments must be calibrated in accordance with the following frequency:
Field Instruments:  Analog, 6 months maximum, digital, 12 months maximum.
Laboratory Instruments:  12 months.
Leased specialty equipment:  12 months where accuracy is guaranteed by lessor.
Refer to Division 01 Section "General Commissioning Requirements" for additional requirements.
[Additional qualification and certification requirements for Inspectors and Inspection/Testing companies]
COORDINATION
Refer to Division 01 Section "General Requirements" Paragraph1.7.
Refer to Division 1, 013500, Special Procedure in regards to the Facilities Energization Validation and Authorization Pack (EVAP) process necessary before equipment energization. 
PRODUCTS	NOT USED.
EXECUTION
general
Upon completion of the mechanical construction work, perform tests and provide test reports as specified in this and other Division 23 Sections.
Tests shall be made in the presence of University Representative.  The application or interruption of power shall be programmed and directed by the Project Manager and in accordance with the approved EVAP and MVAP, inclusive of the equipment energization plan and necessary permits, work tasks and safety compliance steps.
Immediately upon completion of testing and inspection the Subcontractor shall submit to the Project Manager five (5) copies of the field test results, certified in writing, witnessed, signed and dated by the testing technician, the Mechanical Inspector and the LBNL inspector or Project Manager’s designated representative.
Unsatisfactory conditions, discrepancies, missed items, etc. revealed by the inspections and/or test results or the implementation of unsatisfactory methods of testing and/or testing apparatus and instruments shall be corrected by the Subcontractor to the satisfaction of the Project Manager and the Registered Design Professional.  Unsatisfactory conditions, testing methods or testing equipment shall be corrected by the Subcontractor within 5 calendar days.  Once corrective measures have taken place, all pertinent and required tests and inspections shall be repeated and reported as called out above.
The Project Manager reserves the right to require that the Subcontractor perform and repeat tests that are deemed necessary to complete or confirm the tests or the certified records of the Subcontractor at any time during the course of the work.
The Subcontractor shall submit final test and inspection reports within thirty (30) calendar days of the satisfactory testing and/or inspection of the work.
After inspection and test reports have been reviewed and approved by the University, approval to start equipment will be given in accordance with the approved MVAP.
INSPECTIONS AND TESTS
Testing and inspection includes, but is not limited to, the work required by the following outlined sections and subsections.
Section 230111.13 Testing and Maintenance of HVAC
Section 230500 Common Results for HVAC
34. 3.11 Inspections
Section 230516.11 Expansion Fittings and Loops for HVAC Piping
35. 3.1 Inspections
Section 230548 Vibration and Seismic Controls for HVAC Piping and Equipment
36. 3.1, A Inspection of Installation
37. 3.1, F Installation Conflicts
38. 3.1, G Discrepancies and Changes
Section 230593 Testing, Adjusting and Balancing for HVAC
Section 230800 Commissioning of HVAC
Section 230943 Pneumatic Control for HVAC Systems
39. 3.4 Demonstration
Section 232120 Hydronic Specialties
40. 3.1, S Glycol Water Mixture Strength Test
Section 233113.19 Metal Duct Fittings
41. 3.1, E Installation
Section 233113 Metal Ducts
42. 3.3 Fume Exhaust Ductwork and Plenum Inspections
43. 3.5 Duct and Plenum Leak Test
Section 235216 Condensing Boilers
44. 3.3 Field Quality Control
45. 3.4 Demonstration
Section 235223 Cast Iron Boilers
46. 3.2 Field Quality Control
47. 3.3 Cleaning and Flushing
Section 235233 Water Tube Boilers
48. 3.2 Testing and Preparation
49. 3.3 Cleaning and Flushing
Section 235239 Fire Tube Boilers
50. 3.2 Field Quality Control
51. 3.3 Cleaning and Flushing
Section 235500 Fuel-Fired Heaters
52. 3.2 Testing and Preparation
53. 3.3 Cleaning and Flushing
Section 236213 Packaged Air-Cooled Refrigerant Condenser Unit
54. 3.2 Adjusting
Section 236313 Air-Cooled Refrigerant Condensers
55. 3.2 Adjusting
Section 236400 Packaged Water Chillers (Rotary, Scroll, or Centrifugal)
56. 3.3 Field Quality Control
57. 3.4 Demonstration
Section 236421 Reciprocating and Scroll Water Chillers
58. 3.2 Field Quality Control
Section 236427 Air-cooled Water Chillers
59. 3.2 Field Quality Control
60. 3.3 Demonstration
Section 236511 Induced-Draft Cooling Towers
61. 3.3 Adjusting and Demonstration
Section 236513 Forced-Draft Cooling Towers
62. 3.2 Adjusting and Demonstration
Section 236533 Liquid Coolers
63. 3.4 Manufacturer’s Field Services
64. 3.5 Adjusting
65. 3.6 Demonstration
 [Add Scope and Scheduling Requirements of Specific Special Inspection and Testing Work]
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