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Design and Construction Management

ARCHITECTURE
SECTION 01782

OPERATION AND MAINTENANCE DATA
PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:
1. Operation and maintenance documentation directory.
2. Operation manuals for systems, subsystems, and equipment.
3. Maintenance manuals for the care and maintenance of products, materials, and finishes,
systems and equipment.

1.2 DEFINITIONS

A. System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

B.  Subsystem: A portion of a system with characteristics similar to a system.

13 SUBMITTALS

A. Initial Submittal: Submit 2 draft copies of each manual at least 15 days before requesting
inspection for Substantial Completion. Include a complete operation and maintenance
directory. Architect will return one copy of draft and mark whether general scope and content
of manual are acceptable.

1. Correct or modify each manual to comply with Architect's comments. Submit 3 copies of
each corrected- manual within 15 days of receipt of Architect's comments.

14 COORDINATION

A. < Where operation and maintenance documentation includes information on installations by more
than “one factory-authorized service representative, assemble and coordinate information
furnished by representatives and prepare manuals.

PART 2 - PRODUCTS
2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A.  Organization: Include a section in the directory for each of the following:
1. List of documents.
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2. List of systems.
3. List of equipment.
4. Table of contents.

B.  List of Systems and Subsystems: List systems alphabetically. Include references to operation
and maintenance manuals that contain information about each system.

C.  List of Equipment: List equipment for each system, organized alphabetically by system. For
pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents: Include a table of contents for each emergency, operation, and‘maintenance

manual.

E. Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same-designation used in the
Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

2.2 MANUALS, GENERAL

A.  Organization: Unless otherwise indicated, organize each manual into a separate section for each
system and subsystem, and a separate section for each piece of equipment not part of a system.
Each manual shall contain the following materials, in the order listed:
1. Title page.
2. Table of contents.
3. Manual contents.

B.  Title Page: Enclose title page intransparent plastic sleeve. Include the following information:
Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name, address,and telephone number of Contractor.

Name and address of Architect.

Cross-reference to related systems in other operation and maintenance manuals.

NoogkrwnE

C. . Table of Contents: List each product included in manual, identified by product name, indexed
to the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

1. If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in each
volume of the set.

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

1. Binders: Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to
accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with
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clear plastic sleeve on spine to hold label describing contents and with pockets inside

covers to hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system, organize
data in each binder into groupings by subsystem and related components. Cross-
reference other binders if necessary to provide essential information for proper
operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND
MAINTENANCE MANUAL," Project title or name, and subject matter of
contents. Indicate volume number for multiple-volume sets.

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section. Mark each
tab to indicate contents. Include typed list of products and major components of
equipment included in the section on each divider, cross-referenced to. Specification
Section number and title of Project Manual.

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic
software diskettes for computerized electronic equipment.

4. Supplementary Text: Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond paper.

5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.
a. If oversize drawings are necessary, fold drawings.to same size as text pages and
use as foldouts.
b. If drawings are too large to be used as foldouts, fold and place drawings in labeled

envelopes and bind envelopes in rear. of manual. At appropriate locations in
manual, insert typewritten pages indicating.drawing titles, descriptions of contents,
and drawing locations.

2.3 OPERATION MANUALS

A. Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

System, subsystem, and equipment descriptions.

Performance and design criteria if Contractor is delegated design responsibility.

Operating standards.

Operating procedures.

Operating logs.

Wiring-diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

Boo~NoaRr~LNE

Descriptions: Include the following:

1 Product name and model number.

2 Manufacturer's name.

3. Equipment identification with serial number of each component.
4. Equipment function.

5 Operating characteristics.

6 Limiting conditions.

7 Performance curves.

8 Engineering data and tests.

9 Complete nomenclature and number of replacement parts.
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C.  Operating Procedures: Include the following, as applicable:
Startup procedures.
Equipment or system break-in procedures.
Routine and normal operating instructions.
Regulation and control procedures.
Instructions on stopping.
Normal shutdown instructions.
Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

©CoNOR~WNE

D.  Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.

E.  Piped Systems: Diagram piping as installed, and identify color-coding where required for
identification.

24 PRODUCT MAINTENANCE MANUAL

A. Content: Organize manual into a separate section’for each product, material, and finish.
Include source information, product information, maintenance procedures, repair materials and
sources, and warranties and bonds, as described below.

B.  Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or“supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project Manual.

C.  Product Information: Include the following, as applicable:
Product name and model number.

Manufacturer's name.

Color, pattern;and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

aokrwbdE

Maintenance Procedures: Include manufacturer's written recommendations and the following:
1. Inspection procedures.

2. Types of cleaning agents to be used and methods of cleaning.

3 List of cleaning agents and methods of cleaning detrimental to product.

4 Schedule for routine cleaning and maintenance.

5 Repair instructions.

E. Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and

conditions that would affect validity of warranties or bonds.
1. Include procedures to follow and required notifications for warranty claims.
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SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers’ maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance service
contracts, and warranty and bond information, as described below.

Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
list name, address, and telephone number of Installer or supplier and maintenance service agent,
and cross-reference Specification Section number and title in Project Manual.

Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation

including the following information for each component part or piece of equipment:

1. Standard printed maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4. List of items recommended to be stocked as spare parts.

Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair,’and replacement; and reassembly instructions.
Aligning, adjusting, and checking instructions.

Demonstration and training videotape, if available.

cuprwdE

Maintenance and Service Schedules: Include service and lubrication requirements, list of

required lubricants for fequipment, and separate schedules for preventive and routine

maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance:

Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources.of maintenance materials and related services.

Maintenance Service Contracts: Include copies of maintenance agreements with name and
telephone number of service agent.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.
1. Include procedures to follow and required notifications for warranty claims.
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2.6 MATERIAL AND FINISHES MAINTENANCE MANUAL

A.  Submit 3 copies of each manual, in final form, on material and finishes to the Owner
Construction Rep for distribution. Provide one section for architectural products, including
applied materials and finishes. Provide a second section for products designed for moisture
protection and products exposed to the weather.

1. Refer to individual Specification Sections for additional requirements on care and
maintenance of materials and finishes.

B.  Architectural Products: Provide manufacturer's data and instructions on care and maintenance
of architectural products, including applied materials and finishes.

1. Manufacturer's Data: Provide complete information on architectural products, including
the following, as applicable:

Manufacturer's catalog number.

Size.

Material composition.

Color.

Texture.

Reordering information for specially manufactured products.

2. Care and Maintenance Instructions: Provide information”on care and maintenance,
including manufacturer's recommendations for 'types of cleaning agents to be used and
methods of cleaning. Provide information on cleaning agents and methods that could
prove detrimental to the product. Include’ manufacturer's recommended schedule for
cleaning and maintenance.

—~o o0 o

C.  Moisture Protection and Products Exposed/ta the Weather: Provide complete manufacturer's
data with instructions on inspection, maintenance, and repair of products exposed to the weather
or designed for moisture-protection-purposes.

1. Manufacturer's Data: Provide manufacturer's data giving detailed information, including
the following, as applicable:

Applicable standards.

Chemical composition.

Installation details.

Inspection procedures.

Maintenance information.

Repair procedures.

D OO o

D.  Schedule: Provide complete information in the materials and finishes manual on products
specified.in the following Sections:

1. Face Brick: Section 04200 - Unit Masonry.

2. Sealants.

3. Railings: Section 05720 - Ornamental Handrails and Railings.

4. Rubberized Asphalt-Sheet Waterproofing: Section 07110 - Sheet Membrane
Waterproofing.

5. EPDM Sheet Roofing: Section 07530 - Single-Ply Membrane Roofing.

6. Aluminum Entrances: Section 08460 - Automatic Entrance Doors.

7. Finish Hardware: Section 08710 - Door Hardware.

8. Insulating Glass: Section 08825 - Decorative Glass.

9. Carpet: Section 09680 — Carpet
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2.7 EQUIPMENT AND SYSTEMS MAINTENANCE MANUAL

A.  Submit 6 copies of each manual, in final form, on equipment and systems to the Owner
Construction Rep for distribution. Provide separate manuals for each unit of equipment, each
operating system, and each electric and electronic system.

1. Refer to individual Specification Sections for additional requirements on operation and
maintenance of the various pieces of equipment and operating systems.

B.  Equipment and Systems: Provide the following information for each piece of equipment, each
building operating system, and each electric or electronic system.
1. Description: Provide a complete description of each unit and related component parts,

including the following:

Equipment or system function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement-parts.

2. Manufacturers Information: For each manufacturer .of.a component part or piece of
equipment, provide the following:
a. Printed operation and maintenance instructions.
b. Assembly drawings and diagrams required for maintenance.
C. List of items recommended to be stocked.as spare parts.

3. Maintenance Procedures: Provide .information detailing essential maintenance
procedures, including the following:
a. Routine operations.
b. Troubleshooting guide.
C. Disassembly, repair, and reassembly.
d. Alignment, adjusting, and checking.

4. Operating Procedures:' . Provide information on equipment and system operating
procedures, including the following:

Startup procedures.

Equipment or system break-in.

Routine and normal operating instructions.

Regulation.and control procedures.

Instructions on stopping.

Shutdown and emergency instructions.

Summer and winter operating instructions.

Required sequences for electric or electronic systems.
i. Special operating instructions.

5. Servicing Schedule:  Provide a schedule of routine servicing and lubrication
requirements, including a list of required lubricants for equipment with moving parts.

6. Controls: Provide a description of the sequence of operation and as-installed control
diagrams by the control manufacturer for systems requiring controls.

7. Coordination Drawings: Provide each Contractor's Coordination Drawings.
a. Provide as-installed, color-coded, piping diagrams, where required for

identification.

8. Valve Tags: Provide charts of valve-tag numbers, with the location and function of each
valve.

9. Circuit Directories:  For electric and electronic systems, provide complete circuit
directories of panelboards, including the following:

P00 o
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a. Electric service.
b. Controls.
C. Communication.

C.  Schedule: Provide complete information in the equipment and systems manual on products
specified in the following Sections:

Pipe Markers: Section 15190 - Mechanical Identification.

Air-Cooled Condensers: Section 15670 - Condensing Units.

Chillers: Section 15685 - Water-Cooled Centrifugal Chillers.

Air-Handling Units: Section 15854 - Central-Station Air-Handling Units.

Fans: Section 15860 - Centrifugal Fans.

Filters: Section 15886 - Air Filters.

Diffusers: Section 15933 - Air Terminals.

Lighting Fixtures: Section 16515 - Interior Lighting.

Generator Sets: Section 16620 - Packaged Engine Generator Systems.

0. Telephones: Section 16740 - Telephone Systems.

2.8 INSTRUCTIONS FOR THE OWNER'S PERSONNEL

A.  Prior to final inspection, instruct the Owner's personnel in_operation, adjustment, and
maintenance of products, equipment, and systems. Provide instruction at mutually agreed upon
times.

1. For equipment that requires seasonal operation, provide similar instruction during other
seasons. Use operation and maintenance manuals for each piece of equipment or system
as the basis of instruction. Review contents in-detail to explain all aspects of operation
and maintenance.

2.9 INSTRUCTION PROGRAM

A.  Program Structure: Develop an instruction program that includes individual training modules
for each system and equipment not part of a system, as required by individual Specification
Sections.

Boo~NoOaRr~LNOE

B.  Training Modules: Develop a learning objective and teaching outline for each module. Include
description of specific ‘skills and knowledge that participant is expected to master. For each
module, include instruction for the following:

1. Basis of System Design, Operational Requirements, and Criteria: Include system and
equipment. descriptions, operating standards, regulatory requirements, equipment
function, operating characteristics, limiting conditions, and performance curves.

2. Documentation: Review emergency, operations, and maintenance manuals; Project
Record Documents; identification systems; warranties and bonds; and maintenance
service agreements.

3. Emergencies:  Include instructions on stopping; shutdown instructions; operating
instructions for conditions outside normal operating limits; instructions on meaning of
warnings, trouble indications, and error messages; and required sequences for electric or
electronic systems.

4. Operations: Include startup, break-in, control, and safety procedures; stopping and
normal shutdown instructions; routine, normal, seasonal, and weekend operating
instructions; operating procedures for emergencies and equipment failure; and required
sequences for electric or electronic systems.

5. Adjustments:  Include alignments and checking, noise, vibration, economy, and
efficiency adjustments.

6. Troubleshooting: Include diagnostic instructions and test and inspection procedures.
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7. Maintenance: Include inspection procedures, types of cleaning agents, methods of
cleaning, procedures for preventive and routine maintenance, and instruction on use of
special tools.
8. Repairs:  Include diagnosis, repair, and disassembly instructions; instructions for
identifying parts; and review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A.  Operation and Maintenance Documentation Directory: Prepare a separate‘manual-that provides
an organized reference to emergency, operation, and maintenance manuals.

B.  Product Maintenance Manual: Assemble a complete set of maintenance data indicating care
and maintenance of each product, material, and finish incorporated into the Work.

C.  Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance
data indicating operation and maintenance of each system, subsystem, and piece of equipment
not part of a system.

1. Engage a factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an instructional
manual for use by Owner's operating personnel.

D. Manufacturers' Data: Where/ manuals, contain manufacturers' standard printed data, include
only sheets pertinent to product or component installed. Mark each sheet to identify each
product or component incorporated-into the Work. If data include more than one item in a
tabular format, identify each item using appropriate references from the Contract Documents.
Identify data applicable‘to the Work and delete references to information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are not available and
where the information is necessary for proper operation and maintenance of equipment or
systems.

E. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in Record Drawings to
ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of operation and maintenance
manuals.

2. Comply with requirements of newly prepared Record Drawings in Division 1 Section
"Project Record Documents.”

F. Comply with Division 1 Section "Closeout Procedures" for schedule for submitting operation
and maintenance documentation.
3.2 DEMONSTRATION AND TRAINING

A. Instruction: Instruct Owner's personnel to adjust, operate, and maintain systems, subsystems,
and equipment not part of a system.
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Provide instructors experienced in operation and maintenance procedures.

2. Provide instruction at mutually agreed-on times. For equipment that requires seasonal
operation, provide similar instruction at the start of each season.

3. Schedule training with Owner, through Owner Construction Rep, with at least seven
days' advance notice.

4, Coordinate instructors, including providing notification of dates, times, length of
instruction, and course content.

=

B. Program Structure: Develop an instruction program that includes individual training modules
for each system and equipment not part of a system, as required by individual Specification
Sections. For each training module, develop a learning objective and teaching outline.

1. Include instruction for system design and operational philosophy, review of
documentation, operations, adjustments, troubleshooting, maintenance,and repair.

3.3 FINAL CLEANING

A.  General: Provide final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local .environmental and antipollution
regulations.

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer'swritten instructions.

1. Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion for entire Project or for a portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape. development areas, of rubbish, waste material, litter, and other
foreign substances.

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other
foreign deposits.

C. Rake grounds that are neither planted nor paved to a smooth, even-textured
surface.

d. Remove-tools, -construction equipment, machinery, and surplus material from
Project site.

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
free of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their original
condition.

f. Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

g. Sweep concrete floors broom-clean in unoccupied spaces.

h. Vacuum carpet and similar soft surfaces, removing debris and excess nap;
shampoo if visible soil or stains remain.

i Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noticeable, vision-obscuring materials.
Replace chipped or broken glass and other damaged transparent materials. Polish
mirrors and glass, taking care not to scratch surfaces.

J. Remove labels that are not permanent.

k. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.

Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.
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1) Do not paint over "UL" and similar labels, including mechanical and
electrical nameplates.

l. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and
similar equipment. Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

m.  Replace parts subject to unusual operating conditions.

n. Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

0. Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.

p. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
Replace burned-out bulbs, and those noticeably dimmed by hours of 'use, and
defective and noisy starters in fluorescent and mercury vapor fixtures to comply
with requirements for new fixtures.

g. Leave Project clean and ready for occupancy.

C.  Pest Control: Engage an experienced, licensed exterminator to make a final inspection and rid
Project of rodents, insects, and other pests. Prepare a report.

D.  Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or
excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous
materials into drainage systems. Remove waste materials from Project site and dispose of
lawfully.

END OF SECTION
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