BUILDING NO.	SC#
PROJECT NAME


SECTION 017900 – DEMONSTRATION AND TRAINING
GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
The University’s facility staff (and occupants and service Subcontractors as needed), shall receive orientation and training on features, systems and equipment in this facility requisite with the complexity and criticality of the system and the University needs.
EQUIPMENT-SPECIFIC REQUIREMENTS
Additional training requirements may be found in specific equipment sections.
All Operations and Maintenance Manuals shall be submitted to the University in accordance with Division 01, Section 010000, General Requirements.
PRODUCTS
DIGITAL RECORDING
The Subcontractor shall record selected trainings, including audio, according to the following schedule: 
HVAC and Controls: 10 hours
Plumbing: 2 hours
Electrical: 4 hours
Special: 2 hours
Which portions of which training sessions are recorded shall be at the discretion of the Commissioning Authority and/or the University.
An introduction shall be made at the beginning of each recording, identifying what equipment is being illustrated, where it is located and who the trainer is.
Recording shall be accomplished with a tripod when possible and performed in an expert manner so that the issues discussed are clearly illustrated and instructions clearly audible. A high quality camera shall be used and additional light provided if ambient light is insufficient.  All recording equipment and accessories shall be provided by the Subcontractor.
Media shall be clearly labeled with the equipment, date, trainer and segment duration. 
Digital recordings shall be bookmarked with an index/table of contents provided.  The bookmarks shall clearly indicate which equipment is being presented and the format shall allow search and go-to functions for rapidly locating training segments.
The recordings shall be submitted to the University within 30 days of training.
EXECUTION
GENERAL RESPONSIBILITIES
The Subcontractor shall be responsible for training coordination, scheduling, and execution.  The Subcontractor shall identify Training Activities on the project schedule.
The Commissioning Authority (or the University) will be responsible for developing agendas for each training session, confirming schedule of training with appropriate University personnel, and approving the content.
Training shall consist of, as needed and at the discretion of the University and Commissioning Authority, the installing Subcontractor and the manufacturer's representative on each major piece of equipment.  Practical building operating expertise as well as in-depth knowledge of all modes of operation of the specific piece of equipment as installed in this project are required.
The controls Subcontractor shall attend and present at sessions in addition to the controls training, as requested, to discuss the interaction of the controls system as it relates to the equipment being discussed.
The overall system description shall be presented for each system by the Subcontractor.  This presentation will include a review of all systems using the simplified system schematics (one-line drawings).
Unless otherwise required or approved, the training shall be given during regular business hours during a regular work week.
TRAINING AGENDAS
For each piece of equipment or system a written training agenda will be provided by the Commissioning Authority or the University for use by the Subcontractor. The generic agenda has been provided for typical equipment at the end of this Section. A similar, but more in-depth agenda will be provided prior to training, for the controls system. The agenda shall cover the following elements:
Equipment (included in training).
Safety and Safe Operations
Intended audience.
Location of training.
Objectives.
Subjects covered (description, duration of discussion, special methods, etc.).
Duration of training on each subject.
Instructor for each subject.
Methods (classroom lecture, video, site walk-through, actual operational demonstrations, written handouts, etc.).
Instructor and qualifications.
TRAINING PROCESS AND CONTENT
The Training Process Shall:
As appropriate, normally start with classroom-type sessions followed by hands-on training on each piece of equipment, which shall illustrate the various modes of operation, including startup, shutdown, fire/smoke alarm, power failure, etc.
During any demonstration, should the system fail to perform in accordance with the requirements of the operation and maintenance (O&M) manuals or sequence of operations, the system will be repaired or adjusted as necessary and the demonstration repeated.
Follow the outline in the table of contents of the operation and maintenance manual and illustrate whenever possible the use of the O&M manuals for reference.
Training Shall Include the Following:
Use of the printed installation, operation and maintenance instruction material included in the O&M manuals.
A review of the written O&M instructions emphasizing safe and proper operating requirements, preventative maintenance, special tools needed and spare parts inventory suggestions. The training shall include start-up, operation in all modes possible, shut-down, seasonal changeover, as applicable, and any emergency procedures.
The Subcontractor shall fully explain and demonstrate the operation, function and overrides of any local packaged controls, not controlled by the central control system.
Discussion of relevant health and safety issues and concerns.
Discussion of warranties and guarantees.
Common troubleshooting and maintenance issues, problems and solutions.
Explanatory information included in the O&M manuals and the location of all related plans and manuals in the facility.
Discussion of any peculiarities of equipment installation or operation.
The format and training agenda in The HVAC Commissioning Process, ASHRAE Guideline 1 is recommended, as applicable.
Hands-on training shall include start-up, operation in all modes possible, including manual, shut-down and any emergency procedures and preventative maintenance for all pieces of equipment.
Training shall occur after functional testing and piping and equipment labeling are complete unless approved otherwise by the University Project Manager.
DURATION OF TRAINING
<SPEC WRITER:  use graded approach to determine the number  of HOURS FOR EACH PROJECT>
The Subcontractor shall provide training on each piece of equipment.  The following list is intended to cover typical equipment and approximate duration of training necessary.
	Training Schedule
	Hours

	Mechanical Support Systems

	Chilled water system (chiller, cooling tower, piping, pumps)
	3

	Treated water system (pumps, heat exchanger)
	2

	Heating water system (boiler, piping, pumps)
	2

	Air Handling Units
	2

	Water Cooled AC units
	1

	Restroom exhaust system
	0.5

	Misc. exhaust fans
	0.5

	Lab and Cleanroom Mechanical
	

	Lab Air handlers
	1

	Cleanroom Air Handler
	1

	Fan filter units (cleanroom)
	1

	Process exhaust system
	1

	Fume hoods
	1

	Air terminal boxes
	0.5

	Snorkel exhaust devices
	0.5

	Bio-safety cabinets
	0.5

	Misc. exhausted safety cabinets 
	0.5

	Split AC unit 
(cold rooms)
	1

	Lab and Cleanroom Process
	

	DI / Hot DI Water System
	1

	Acid/Base Waste Neutralization and Bulk Neutralization Chemicals
	0

	Solvent Waste Collection
	0

	Metals Waste Collection
	0

	Bulk Gases Storage and Delivery (Argon, Nitrogen, Process Nitrogen, Hydrogen, Helium, Oxygen) 
	1

	High Purity Specialty Gas Storage and Delivery
	0.5

	Process Vacuum
	1

	Oil-Free Compressed Dry Air (CDA), and Process CDA (including refrigerated air dryer)
	1

	Bio Waste Sterilization
	0

	Bio Media Preparation
	0

	Bio Glassware Cleaning
	0

	Plumbing

	Domestic water system
	0

	Domestic water heating system (heaters, circulation pumps, mixing valves)
	2

	Sump pumps
	1

	Fire protection
	2

	Emergency eyewashes and safety showers
	1

	Electrical
	

	Wiring devices (switches and outlets)
	0

	Lighting controls
	1

	Variable frequency drives
	2

	Transformers
	0

	Motor control centers
	1

	Switchgear
	1

	Ground fault and secondary grounding
	0

	Emergency power generator system and ATS
	2

	Fire alarm
	2

	Special Systems
	

	Elevators 
	1 


SPECIAL RESPONSIBILITIES
<SPEC WRITER:  TAILOR FOR EACH PROJECT COORDINATE REQUIREMENTS WITH LBNL MAINTENANCE>
HVAC Controls: The SUBCONTRACTOR shall have the following special training responsibilities relative to the HVAC control systems:
For the primary HVAC equipment, the controls Subcontractor shall provide a short discussion of the control of the equipment during the mechanical or electrical training conducted by others.
The standard operating manual for the system and any special training manuals shall be provided and demonstrated during training.  Manuals shall include detailed description of the subject matter for each session.  The manuals shall cover all control sequences and have a definitions section that fully describes all relevant words used in the manuals and in all software displays.  Manuals will be approved by the Commissioning Authority.
The trainings will be tailored to the needs and skill-level of the trainees and be oriented to the specific system installed in this project.
The trainers shall be knowledgeable on the system and its use in buildings.  The University shall approve the instructor prior to scheduling the training.
During any demonstration, should the system fail to perform in accordance with the requirements of the O&M manual or sequence of operations, the system shall be repaired or adjusted as necessary and the demonstration repeated.
There shall be two training sessions <SPEC WRITER: TAILOR FOR EACH PROJECT>:
Training I - Control System: The first training shall be 4 hours in length. This training may be held on-site. Upon completion, each trainee, using appropriate documentation, should be able to perform elementary operations and describe general hardware architecture and functionality of the system.  The number of trainees for Training I shall be 6, conducted in two separate sessions of 4 hours each.  The Controls Subcontractor shall provide 3 laptops, including one lap top that shall remain as the permanent work station for network connection.
Training II - Building Systems: The second session shall be held on-site for a period of 4 hours of actual hands-on training after the completion of system commissioning.  The number of trainees for Training II shall be 6, conducted in two separate sessions of 12 hours each.  The Controls Subcontractor shall provide 3 laptops, including one lap top that shall remain as the permanent work station for network connection.  The session shall include instruction on:
A review of the as-built drawings and O&M manuals, a walk-through of the facility to identify control panels and device locations.
Specific hardware configuration of installed systems in this building and specific instruction for operating the installed system, including HVAC systems, lighting controls and any interface with security and communication systems.
Security levels, alarms, system start-up, shut-down, power outage and restart routines, changing setpoints and alarms and other typical changed parameters, overrides, freeze protection, manual operation of equipment, optional control strategies that can be considered, energy savings strategies and set points that if changed will adversely affect energy consumption, energy accounting, procedures for obtaining vendor assistance, etc.
All trending and monitoring features (values, change of state, totalization, etc.), including setting up, executing, downloading, viewing both tabular and graphically and printing trends. Trainees will actually set-up trends in the presence of the trainer.
Every screen shall be completely discussed, allowing time for questions.
Use of keypad or plug-in laptop computer at the zone level.
Use of remote access to the system via phone lines or networks.
Setting up and changing an air terminal unit controller.
Graphics generation.
Point database entry and modifications.
Understanding FMCS field panel operating programming (when applicable).
Training III (Optional) - Deferred On-Site: The third training will be conducted on-site 6 months after occupancy and consist of 8 hours of training in one session. The session will be structured to address specific topics that trainees need to discuss and to answer questions concerning operation of the systems.
[bookmark: OLE_LINK1]The TAB technician shall meet with the University Representative after completion of TAB and instruct them on the following:
0. Review the final TAB report, explaining the measurements, adjustments, and settings of each data type.
Discuss any outstanding deficient items in controls, ducting, or design that may affect the proper delivery of air or water.
Identify and discuss any terminal units, duct runs, diffusers, coils, fans, and pumps that are close to or are not meeting their design conditions.
Discuss any temporary settings and steps to finalize the settings for any University-furnished and/or University-installed equipment.
END OF SECTION 017900
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TRAINING AGENDA AND SIGN-OFF FORM 
The University and the commissioning authority fill out this section prior to training and submit it to the Subcontractor for their use.
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LBNL Facilities Master Specifications	017900-6	Revised
Demonstration and Training	05/02/2013
TRAINING AGENDA AND SIGN-OFF
PROJECT 	DATE 
Equipment / System:  	Hours Required:	
Specification Section:  

1. Audience and General Scope: [University and/or Commissioning Authority fill out this section.]

Intended audience type (enter number of staff):
	_____	Facility Maintenance Manager
	_____	Facility Engineer
	_____	Facility Technician 
	_____	Project Manager 
	_____	Tenant  
	_____	Other:__________________________________________
General objectives and scope of training:  (check only one)
___ A.	Provide only an overview of the purpose and operation of this equipment, including required interactions of trainees with the equipment.
___ B.	Provide an overview plus technical information of the purpose, operation and maintenance at an intermediate level, expecting that serious malfunctions will be addressed by factory reps.
___ C.	Provide an overview plus technical information (purpose, operation, troubleshooting and maintenance) at a very detailed level, expecting that almost all operation, service and repair will be provided by the trainees.
2. Instructors and Training Date  [Trainer fills out this section prior to training and submits to Commissioning Agent and the University]
ID	Trainer				Company					Position
1)	___________________________	_________________________________________	______________________________________
2)	___________________________	_________________________________________	______________________________________
3)	___________________________	_________________________________________	______________________________________
Proposed Training Date  (by Subcontractors):  _____________				Confirmed Training Date:  _____________

TRAINING AGENDA   – Scope, Duration, Instructor and Date Completed

	OVERVIEW
	Minutes
	ID No.
	Completed

	Reason for system selection, layout and general purpose, unique features, general interactions with other systems, special O&M issues.
	
_________
	
_________
	
_________

	
	
_________
	
_________
	
_________

	CONTROLS
	Minutes
	ID No.
	Completed

	Integral controls (packaged):  programming, troubleshooting, alarms.
	
_________
	
_________
	
_________

	Review  of control drawings (have copies for attendees) 
	
_________
	
_________
	
_________

	Building automation controls (BAS): programming, troubleshooting,
alarms, manual operation, interface with integral controls) 
	
_________
	
_________
	
_________

	
	
_________
	
_________
	
_________



	OPERATION – Describe and demonstrate
	Minutes
	ID No.
	Completed

	Startup, loading, normal operation, unloading, shutdown, unoccupied
operation, seasonal changeover, manual operation, etc., as applicable.
	
_________
	
_________
	
_________

	Interactions with other systems, operation during power outage and fire.
	
_________
	
_________
	
_________

	Relevant health and safety issues concerns and special safety features.
	
_________
	
_________
	
_________

	Energy conserving operation and strategies (if applicable).
	
_________
	
_________
	
_________

	
	
_________
	
_________
	
_________

	TROUBLESHOOTING
	Minutes
	ID No.
	Completed

	Common troubleshooting issues and methods, control system warnings 
   and error messages, including using the control system for diagnostics.
	
_________
	
_________
	
_________

	
	
_________
	
_________
	
_________

	MAINTENANCE
	Minutes
	ID No.
	Completed

	Service, maintenance, and preventative maintenance (sources,
    spare parts inventory, special tools, etc.).
	
_________
	
_________
	
_________

	For associated piping and ducting, describe layout, location of isolation 
    valves, zone dampers for handling leaks and repairs, etc
	
_________
	
_________
	
_________

	Any special issues to maintain warranty (including 24/7 contact numbers and call out procedures)
	
_________
	
_________
	
_________

	Special requirements of tenants/occupants for this equipment’s function
	
_________
	
_________
	
_________

	QUESTION AND ANSWER PERIOD
	Minutes
	ID No.
	Completed

	
	
_________
	
_________
	
_________

	OTHER SUBJECTS COVERED
	Minutes
	ID No.
	Completed

	
	
_________
	
_________
	
_________


TOTAL DURATION OF TRAINING IN HOURS:     _______________
Recording
Training shall be recorded digitally by Subcontractor and provided to the University.
Training methods that will be included (clarify as needed):      (Trainer checks all that apply)
	□	Use of the O&M manuals, illustrating where the verbal training information is found in writing.
	□	Each attendee will be provided: 1) the control drawing schematic and sequence of operations; 2) a copy of this agenda.
	□	Site demonstration of equipment operation.
	□	Written handouts.
	□	Manufacturer training manuals.
	□	Classroom lecture.
	□	Video presentation.
3. Record of Training
Date(s) of Training: _________________________________________________   Hours Spent: ___________
Trainers: ____________________________________________________________________________________________________________
Attendees	

	Printed Name
	Signature
	Printed Name
	Signature
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