ASHRAE Guideline 1.4-2014

Procedures for Preparing
Facility Systems Manuals

Approved by the ASHRAE Standards Committee on June 28, 2014, and by the ASHRAE Board of Directors on July 2, 2014.

ASHRAE Guidelines are scheduled to be updated on a five-year cycle; the date following the guideline number is the year of
ASHRAE Board of Directors approval. The latest edition of an ASHRAE Guideline may be purchased on the ASHRAE website
(www.ashrae.org) or from ASHRAE Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail:
orders@ashrae.org. Fax: 678-539-2129. Telephone: 404-636-8400 (worldwide) or toll free 1-800-527-4723 (for orders in US and
Canada). For reprint permission, go to www.ashrae.org/permissions.

© 2014 ASHRAE ISSN 1049-894X



ASHRAE Standing Guideline Project Committee 1.4
Cognizant TC: TC 7.9, Commissioning
SPLS Liaison: Janice C. Peterson

Gerald J. Kettler, Chair* Justin Foster Garner * Jean-Francois Pelletier *
Bradley A. Brooks * Richard D. Hermans Ole Teisen (consultant)
Thomas E. Cappellin * Michael Khaw Shallen Verma *
Charles E. Dorgan * Michael J. King *
Harry J. Enck * Angela M Lewis

*Denotes members of voting status when the document was approved for publication

ASHRAE STANDARDS COMMITTEE 2013-2014

William F. Walter, Chair David R. Conover Malcolm D. Knight
Richard L. Hall, Vice-Chair John F. Dunlap Rick A. Larson
Karim Amrane James W. Earley, Jr. Mark P. Modera
Joseph R. Anderson Steven J. Emmerich Cyrus H. Nasseri
James Dale Aswegan Julie M. Ferguson Janice C. Peterson
Charles S. Barnaby Krishnan Gowri Heather L. Platt
Steven F. Bruning Cecily M. Grzywacz Douglas T. Reindl
John A. Clark Rita M. Harrold Julia A. Keen, BOD ExO
Waller S. Clements Adam W. Hinge Thomas E. Werkema, Jr., CO

Debra H. Kennoy

Stephanie C. Reiniche, Manager of Standards

SPECIAL NOTE

This Guideline was developed under the auspices of ASHRAE. ASHRAE Guidelines are developed under a review process, identifying
a guideline for the design, testing, application, or evaluation of a specific product, concept, or practice. As a guideline it is not definitive but
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to assist professionals in the area of concern and expertise of ASHRAE’s Technical Committees and Task Groups.
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must be technically qualified in the subject area of the Guideline.

Development of ASHRAE Guidelines follows procedures similar to those for ASHRAE Standards except that (a) committee balance is
desired but not required, (b) an effort is made to achieve consensus but consensus is not required, (c) Guidelines are not appealable, and
(d) Guidelines are not submitted to ANSI for approval.

The Manager of Standards of ASHRAE should be contacted for:

a. interpretation of the contents of this Guideline,

b. participation in the next review of the Guideline,

c. offering constructive criticism for improving the Guideline, or
d. permission to reprint portions of the Guideline.

DISCLAIMER
ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and
accepted industry practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components,
or systems tested, installed, or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its
Standards or Guidelines will be nonhazardous or free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS
ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating
purposes, by suggesting safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing
other information that may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them,
and conformance to them is completely voluntary.
In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied,
that the product has been approved by ASHRAE.
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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSL)

FOREWORD

A Systems Manual contains information and documentation
on a building’s planning, design, construction, and commis-
sioning, along with operational requirements, maintenance
information, training and testing documentation for the use of
building operations, and maintenance and optimization of the
facility over its useful life.

Developing the Systems Manual encompasses gathering
information from the facility, planning, design, construction,
testing, commissioning, and training activities and adding
operations and maintenance information to create a usable
information resource. This resource includes final project
documentation, including Owner’s Project Requirements
(OPR), Basis of Design, the final Commissioning Plan, Com-
missioning Progress Reports, submittals, manufacturer instal-
lation manuals, manufacturer Operation and Maintenance
(O&M) manuals, system schematics, record drawings, check-
lists, inspections, testing results, and training and other rele-
vant materials. This information is edited and organized to
focus on key systems (roofing, walls, fire alarm, chilled water,
hot water, etc.) in the facility. Coordination with O&M per-
sonnel in developing standard formats and divisions (shops)
is accomplished to simplify future Systems Manual revisions.

It is the intent that the Systems Manual be assembled in
electronic format to facilitate access and reduce storage
requirements. The electronic format also reduces the possibil-
ity of loss of parts or all of the information. For Systems Man-
uals assembled in hardcopy format, larger documents such as
record drawings, specifications, submittals, and O&M docu-
ments can be stored in secure locations, with these locations
referenced in the Systems Manual.

Also included in the Systems Manual is the development
of periodic maintenance and information for insertion into a
computer maintenance management system, including equip-
ment make and model, checking requirements, maintenance
requirements, and troubleshooting items.

If the Systems Manual is assembled during a commis-
sioning process, the Commissioning Authority (CxA) should
be responsible for evaluating the development of the Systems
Manual. At other times, the responsible person or agency will
be designated by the Owner.

The entity responsible for developing the Systems Man-
ual should include all items involved in the project and cap-
ture the system and assembly data in either an electronic or
printed version. In addition, printed operations, service,
maintenance, spare parts lists, and repair manuals may be
provided. This entity (Owner, contractor, design professional,
CxA, other) shall have the skills of design, construction, and
operations required to develop a cohesive Systems Manual.

For existing facilities, the Systems Manual will have mul-
tiple sections, depending on the Owner’s Current Facility
Requirements and the number of systems focused on during
the facility development, renovation, or repair process.

The format and content of the Systems Manual provided
in this guideline can be effectively used in both new construc-
tion and for an existing building, even if the building is not
commissioned.

Systems Manual Documentation Collection
Requirements

The Systems Manual process captures project requirements,
design documentation, construction details, evaluation and
testing results, and training programs as the information
becomes available. Additionally, the recommended operating
and maintenance procedures and ongoing documentation
requirements are assembled and included. Changes to the
manuals are expected as the building maintenance systems
are developed and changes to the systems occur.

The arrangement of the Systems Manual shown in Sec-
tion 4 is based on collection of documentation during the nor-
mal construction process. It is also acceptable to arrange the
documentation by system if that is the Owner’s preference.
This system arrangement may require substantial additional
time and documentation effort to rearrange the information
and should be specified at the time of OPR development.

1. PURPOSE

This guideline provides procedures for producing a Systems
Manual as a resource for training, operations, maintenance,
and upgrading of facilities.

2. SCOPE

This guideline applies to information from planning, commis-
sioning, design, construction, testing, and training activities,
and operations planning for new, renovated, and existing
facilities, equipment, and assemblies.

3. DEFINITIONS

acceptance: a formal action, taken by a person with appropri-
ate authority (which may or may not be contractually defined)
to declare that some aspect of the project meets defined
requirements, thus permitting subsequent activities to pro-
ceed.

Basis of Design (BoD): a document that records the concepts,
calculations, decisions, and product selections used to meet
the Owner’s Project Requirements (OPR) and to satisfy appli-
cable regulatory requirements, standards, and guidelines. The
document includes both narrative descriptions and lists of
individual items that support the design process.

checklists: project- and element-specific checklists that are
developed and used during all phases of the Commissioning
Process to verify that the OPR is being achieved. Checklists
are used for general evaluation, testing, training, and other
design and construction requirements.

commissioning (Cx): see Commissioning Process.
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Commissioning Authority (CxA): an entity identified by the
Owner who leads, plans, schedules, and coordinates the com-
missioning team to implement the Commissioning Process.

Commissioning Plan (Cx Plan): a document that outlines the
organization, schedule, allocation of resources, and documen-
tation requirements of the Commissioning Process.

Commissioning Process (Cx Process): a quality-focused pro-
cess for enhancing the delivery of a project. The process
focuses on verifying and documenting that all of the commis-
sioned systems and assemblies are planned, designed,
installed, tested, operated, and maintained to meet the OPR or
Current Facility Requirements (CFR).

Commissioning Process Activities (Cx Process Activities):
components of the Commissioning Process.

Commissioning Process Progress Report (Cx Process Prog-
ress Report): a written document that details activities com-
pleted as part of the Commissioning Process and significant
findings from those activities and is continuously updated
during the course of a project.

Commissioning Team (Cx Team): the individuals and agen-
cies who, through coordinated actions, are responsible for
implementing the Commissioning Process.

commissioning testing: the evaluation and documentation of
the equipment and assemblies, delivery and condition, instal-
lation, proper function according to the manufacturer’s speci-
fications, and project documentation to meet the criteria in the
Owner’s Project Requirements.

construction checklist: a form used by the commissioning
team to verify that appropriate materials and components are
on-site, ready for installation, correctly installed, functional,
and in compliance with the OPR. See also, checklists.

construction documents: includes a wide range of docu-
ments, which will vary from project to project and with the
Owner’s needs and regulations, laws, and jurisdictional
requirements. Construction documents usually include the
project manual (specifications), plans (drawings), and general
terms and conditions of the contract.

contract documents: a wide range of documents, which will
vary from project to project and with the Owner’s needs, reg-
ulations, laws, and jurisdictional requirements. Contract doc-
uments frequently include price agreements, construction
management process, subcontractor agreements or require-
ments, requirements and procedures for submittals, changes,
and other construction requirements, timeline for completion,
and the construction documents.

coordination drawings: drawings showing the work of all
trades to illustrate that equipment can be installed in the space
allocated without compromising equipment function or
access for maintenance and replacement. These drawings
graphically illustrate and dimension manufacturers’ recom-
mended maintenance clearances.

Current Facility Requirements (CFR): a written document
that details the current functional requirements of an existing
facility and the expectations of how it should be used and
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operated. This includes goals, measurable performance crite-
ria, cost considerations, benchmarks, success criteria, and
supporting information to meet the requirements of occu-
pants, users, and owners of the facility.

design checklist: a form developed by the Commissioning
Team to verify that elements of the design are in compliance
with the Owner’s Project Requirements (OPR). See also,
checklists.

design review

design review, code or regulatory: a review of a docu-
ment conducted by staff or designated entity of an
Authority Having Jurisdiction (AHJ) to determine
whether the content of the document complies with regu-
lations, codes, or other standards administered by the
jurisdiction.

design review, commissioning: a review of the design
documents to determine compliance with the Owner’s
Project Requirements (OPR), including coordination
between systems and assemblies being commissioned,
features and access for testing, commissioning and main-
tenance, and other reviews required by the OPR and
Commissioning Plan.

design review, constructability: the review of effective
and timely integration of construction knowledge into the
conceptual planning, design, construction, and field oper-
ation of a project to achieve project objectives efficiently
and accurately and at the most cost-effective levels to
reduce or prevent errors, delays, and cost overruns.

design review, peer: an independent and objective tech-
nical review of the design of the project or a part thereof,
conducted at specified stages of design completion by
one or more qualified professionals for the purpose of
enhancing the quality of the design.

evaluation: the process by which specific documents, compo-
nents, equipment, assemblies, systems, and interfaces among
systems and their performance are confirmed with respect to
the criteria required in the Owner’s Project Requirements
(OPR).

existing building Commissioning Process (existing building
Cx Process): a quality-focused process for attaining the Cur-
rent Facility Requirements (CFR) of an existing facility and
its systems and assemblies being commissioned. The process
focuses on planning, investigating, implementing, verifying,
and documenting that the facility and/or its systems and
assemblies are operated and maintained to meet the CFR,
with a program to maintain the enhancements for the remain-
ing life of the facility.

facility guide: a basic building system’s description and oper-
ating plan with general procedures and confirmed facility
operating conditions, setpoints, schedules, and operating pro-
cedures for use by facility operations to properly operate the
facility.

final Commissioning Report (final Cx Report): a document
that records the activities and results of the Commissioning



Process and is developed from the final Commissioning Plan
with all of its attached appendices.

issues and resolution log: a formal and ongoing record of
problems or concerns and their resolutions that have been
raised by members of the Commissioning Team during the
course of the Commissioning Process.

Ongoing Commissioning Process (OCx Process): a continu-
ation of the Commissioning Process well into occupancy and
operations to continually improve the operation and perfor-
mance of a facility to meet current and evolving CFR or OPR.
OCx Process activities occur throughout the life of the facility;
some of these will be close to continuous implementation and
others will be either scheduled or unscheduled as needed.

Operation and Maintenance (0&M) Manual: the documen-
tation, usually in generic form, that the manufacturers provide
to install, operate, and/or maintain a specific piece of equip-
ment or specific assembly.

Owner’s Project Requirements (OPR): a written document
that details the requirements of a project and the expectations of
how it will be used and operated. This includes project goals,
measurable performance criteria, cost considerations,
benchmarks, success criteria, and supporting information.
(The term project intent or design intent is used by some
Owners for their Commissioning Process OPR.)

performance test (PT): the process used to verify that a mate-
rial, product, assembly, or system meets defined performance
criteria. The methods and conditions under which perfor-
mance is verified are described in one or more test protocols.

recommissioning: an application of the Commissioning Pro-
cess requirements to a project that has been delivered using the
Commissioning Process. (See existing building Commission-
ing Process.)

retrocommissioning: the Commissioning Process applied to
an existing facility that was not previously commissioned.
(See existing building Commissioning Process.)

Systems Manual: a system-focused composite document that
includes the design and construction documentation, facility
guide and operation manual, maintenance information, training
information, Commissioning Process records, and additional
information of use to the Owner during occupancy and opera-
tions.

test procedure: a written protocol that defines methods, person-
nel, and expectations for tests conducted on components,
equipment, assemblies, systems, and interfaces among sys-
tems to verify compliance with the Owner’s Project Require-
ments (OPR).

training plan: a written document that details the expecta-
tions, schedule, duration, and deliverables of Commissioning
Process activities related to training of project operating and
maintenance personnel, users, and occupants.

4. SYSTEMS MANUAL CONTENT AND
ORGANIZATION

4.1 Introduction. The Systems Manual contains information
on the Owner’s initial and current facility and project require-

ments, and documentation of building design and construc-
tion, along with testing and training documentation,
operational requirements, and maintenance information for
the use of building occupants, operators, and maintenance
staff, and for optimization of the facility performance over its
useful life.

The format and content of the Systems Manual provided
in this guideline can be effectively used in both new construc-
tion and for assembling a Systems Manual for an existing
building, even if the building is not commissioned.

4.2 Systems Manual Content Preparation. The Systems
Manual is intended to

a. provide necessary information to the facility occupants
and operating staff, and the maintenance function to
understand the design and construction of the facility
(new or existing) and how to operate and maintain the
building;

b. assemble the facility planning, design, construction, and
testing results for building systems in one set of docu-
ments and provide the format for the updating of this
information;

c. provide a documentation source to be used in training
materials; and

d. provide documentation for building performance
improvement and ongoing commissioning.

4.3 Systems Manual Documentation Organization

4.3.1 The Systems Manual process captures project
requirements, design and construction documentation, evalu-
ation and testing results, and training programs as the infor-
mation becomes available. Additionally, the recommended
operating and maintenance procedures and ongoing docu-
mentation requirements are assembled and included. Changes
to the manuals are expected as the building maintenance sys-
tems are developed and changes to the systems occur.

4.3.2 The Systems Manual should be organized as follows.
The six major documentation assembly subjects are labeled
as “Parts” of the Systems Manual in this guideline. These
headings may also be called sections, chapters, divisions or
another term that is compatible with the project documenta-
tion requirements.

Part 1. Executive Summary
Part 2. Facility Design and Construction
2.1 Owner’s Project Requirements
2.2 Basis of Design Requirement
2.3 Facility/Project Design and Record Documents
(or directions to their location)
Part 3. Building, Systems, and Assemblies
Information
3.1 Facility and Equipment Specifications
3.2 Approved Submittals
3.3 Coordination Drawings
3.4 Manufacturer’s Operation and Maintenance
(O&M) Data
3.5 Warranties
3.6 Contractor/Supplier Listing and
Contact Information
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Part 4.
4.1

4.2

43
4.4

4.5
4.6
Part 5.
5.1
5.2
5.3

Part 6.
6.1
6.2
6.3
6.4

6.5
6.6
6.7

Facility Operations

Facility Guide (including Operating Plan; Facil-
ity and Equipment Operating Schedules; Set-
points, Ranges, and Limitations; Systems
Operation Control Sequences of Operation; and
Emergency Procedures)

Maintenance Plans, Procedures, Checklists, and
Records

Maintenance Schedules

Ongoing Commissioning Operational and
Maintenance Record Keeping

Janitorial and Cleaning Plans and Procedures
Utility Measurement and Reporting

Training

Training Plans and Materials

Training Records

System Manual Maintenance and Documenta-
tion, including Operator’s Ongoing Documenta-
tion of Modifications and Adjustments to the
Facility Systems and Assemblies
Commissioning (Cx) Process Report
Executive Summary

Cx Plan(s)

Cx Design and Submittal Review Reports
Testing and Start-Up Reports, Permits, Inspec-
tions, Evaluation Checklists, and Testing
Checklists Completed for Commissioned Sys-
tems and Assemblies

Cx Process Progress Reports

Issues and Resolution Logs

Item Resolution Plan for Open Items

4.4 Sources and Content of the Documents
in the Systems Manual

Part 1.

Part 2.
2.1

2.2

23

Executive Summary

The executive summary contains an overview of
the building design, construction, and opera-
tional requirements. The information is intended
to provide general guidance on the intended
operation, performance, and maintenance of the
building in conformance to the Owner's Project
Requirements and/or Current Facility Require-
ments (CFR).

Facility Design and Construction

Owner’s Project Requirements (OPR)/Current
Facility Requirements (CFR). Insert final copy
of OPR/CFR developed and revised during the
project and Cx Process. This provides the opera-
tions and maintenance (O&M) staff, as well as
future owners, the information on the original
intent for the design and use of the facility.
Basis of Design (BoD): Insert final copy of BoD
document and any other design information
developed during the project and Cx Process.
This provides the O&M staff, as well as future
owners, the information on the design of the
facility.

Construction/Project Record Documents: Insert
final program and design documents, and insert
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Part 3.

3.1

3.2

33

3.4

3.5

3.6

Part 4.
4.1

4.2

or describe locations of record drawings and
documents. Digitized Systems Manuals can also
contain copies of the record documents and min-
imize the loss of these documents.

Facility, Systems, and Assemblies
Information

Specifications: Insert final copy of facility and
equipment design specifications.

Approved Submittals: Insert final copy of spe-
cific approved submittals by specification sec-
tion sequence, including a copy of final
approved and commissioned sequences of oper-
ation for equipment and systems, along with
limitations to operation.

Coordination Drawings: Insert a copy, or desig-
nate the location of, the system installation
coordination drawings and related information.
Manufacturer’s Operation and Maintenance
Data: Insert manufacturer provided installation
and O&M manuals that have been verified and
localized to the installed building system or
equipment by specification section sequence.
Warranties: Insert system and equipment warran-
ties arranged by specification section sequence.
Contractor/Supplier Listing and Contact Infor-
mation: Insert a listing of all contractors and
major suppliers, including address, phone, and
e-mail to facilitate repairs and replacements.
Insert the design team members listing along
with contact information to facilitate informa-
tion transfer on original designs and mainte-
nance and optimization.

Facility Operations

Facility Guide (Operating Plan, Building and
Equipment Operating Schedules, Setpoints and
Ranges, Sequences of Operation, Limitations,
and Emergency Procedures Actions)

Insert a copy of the completed facility operating
plan with explanations of the intended use and
operation of the facility.

Insert a copy of the final commissioned sequences
of operation for all operating equipment.

Insert a copy of final commissioned setpoints of
all equipment with operational adjustments.
Include the setpoint normal intended ranges and
limitations.

Insert a copy of routine maintenance require-
ments.

Insert a copy of emergency procedures and loca-
tions of applicable controls.

Maintenance Procedures, Checklists, and
Records: Insert procedures, forms, and check-
lists for facility operation and maintenance.
Include updating requirements. Describe inspec-
tions and testing required on a routine basis and
standard forms required.





