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AlA Quality Assurance

The Building Commissioning Association is a Registered Provider with The American Institute of Architects
Continuing Education Systems (AIA/CES). Credit(s) earned on completion of this program will be reported to
AIA/CES for AIA members. Certificates of the Completion for both AIA members and non-AlA members are

available upon request.
This program is registered with AIA/CES for continuing professional education. As such, it does not include

content that may be deemed or construed to be an approval or endorsement by the AIA of any material of
construction or any method or manner of handling, using, distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be addressed at the conclusion of this

presentation.



Course Description

Systems Manuals and Facility Guides are integral components of the building handover process and are required by
commissioning standards and industry guidelines. However, these documents are often developed from a design or
compliance perspective and may not effectively support the needs of owners and facility operations staff.

This webinar examines the purpose and structure of Systems Manuals and Facility Guides as defined by BCxA and
ASHRAE guidance, including ASHRAE Guideline 0 and ASHRAE Guideline 1.4. Participants will explore how these
documents differ from traditional design and construction documentation and why common project deliverables
frequently fall short when used for day-to-day facility operations.

The session will define the essential components of an effective Systems Manual, including system narratives,
sequences of operation, key setpoints, and performance intent, with an emphasis on clarity, usability, and long-term
value. In addition, the webinar will review various methods for collecting, organizing, and delivering Systems Manuals
and Facility Guides to owners and operators, focusing on approaches that support accessibility, consistency, and future
updates.

This program is intended for architects, engineers, commissioning providers, facility managers, and project team
members involved in the design, construction, turnover, and operation of buildings who seek to better align
documentation with operational needs



Learning Objectives

At the conclusion of this program, participants will be able to:

1.

Describe the purpose and required components of Systems Manuals and
Facility Guides in alighment with BCxA Best Practices, ASHRAE Guideline 0 and
ASHRAE Guideline 1.4.

Distinguish between design documentation and operational documentation
and explain why traditional design deliverables may not meet facility operations
needs.

Identify the key elements of an effective Systems Manual that support
day-to-day operations, including system narratives, sequences of operation,
setpoints, and performance intent.

Recognize different methods for collecting, organizing, and delivering Systems
Manuals and Facility Guides to owners and operators.



Definitions - Systems Manual

&

-@ A system-focused composite document that includes
the design and construction documentation, Facility Guide,

_O operation manual, maintenance information, training information,
commissioning records, and additional information of use
to the Owner during occupancy and operations

G Il

ASHRAE Standard 202 — Commissioning Process
ASHRAE Guideline 1.4 — Preparing Systems Manuals for Facilities

BCxA (Building Commissioning Association) Best Practice Guides
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Definitions - Facility Guide
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A basic building systems description and
operating plan that provides general
procedures and confirmed facility operating
conditions, setpoints, schedules, and
operating procedures for use by facility
operations staff to properly operate the facility.

ASHRAE Standard 202 — Commissioning Process
ASHRAE Guideline 1.4 — Preparing Systems Manuals for Facilities

BCxA (Building Commissioning Association) Best Practice Guides
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Simplified Definitions

Systems Manual

What the facility is, why it was designed that way,
and how systems are intended to perform over
the building life cycle.

© o 4 B O

Design Intent System Sequences Maintenance Building Life
& Performance Descriptions & of Operation Strategy & Cycle
Goals Components Life Cycle Perspective
2026

Facility Guide
How to operate the building and its systems
day-to-day.

CHILLER PLANT

55|F ; lta\‘ﬁg Water “rv\a
44°F

Status

Cocipiag ALARMS

Woekdays 700 ang % 1
0 -
L Noa.c:mar.......
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Operating Setpoints & Schedules & Alarms & Roles &
Instructions Adjustments Modes Notifications Contacts

BCxA



Code Requirements

Source Systems Manual Required?

IECC (C408) Yes
BCxA Best Practice Guide Yes
IBC m No (defers to IECC)
ASHRAE 202 Yes
ASHRAE Guideline 0 Yes
ASHRAE Guideline 1.4 Content & structure

USACE / Federal Yes

2025 BCxA



System Manual Contents

A
E Part 1. Executive Summary

E Part 2. Facility Design and Construction

fo Part 3. Building, Systems, and Assemblies Information

2025 BCxA



System Manual Contents

Eﬁﬂ Part 4. Facility Operations

@ Part 5. Training
@ Part 6. Cx Project Report




Facility Guide

Facility operating plan
Final commissioned sequences of operation

Commissioned setpoints
Routine building operations maintenance requirements.

Emergency shutdown procedures

2025 BCxA
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Types of Documents

f N
TYPICAL OPERATION DOCUMENTATION

Describes how the systems actually operate and are maintained.

2025

4 N
TYPICAL DESIGN DOCUMENTATION
Describes what is designed and how it is intended to work.

e o N
SYSTEM DIAGRAMS CONTROL DIAGRAMS
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( SCHEMATICS SPECIFICATIONS
I t; » Equipment schedules
3 « Design criteria
N
+ Performance requirements
+ Materials and finishes
+ Codes and standards
\ PN J
e J

B W ™ ™
SEQUENCES OF OPERATION MODE DESCRIPTIONS SETPOINTS
NORMAL SATEMP  55°F
UNOCCUPIED RAHUM  50%
HW SUP 44°F
EMERGENCY G
Step-by-step explanation
of normal, start, stop, How systems operate Critical setpoints and
| and alarm sequences. in different modes. adjustable ranges.
5] 2 S RN S
N . o
SYSTEM NARRATIVES MAINTENANCE ALARM & RESPONSE
x ((“’))
-
Plain-language description Required tasks, intervals, Alarms, causes, and
of system purpose and and acceptance criteria. recommended actions.
operation.
v, B . 7,
SUPPORTING INFORMATION
-
e n
ED #2  [E |
22 = nll
Equipmﬁfnt Warranties & Training Commissioning Test Results &
Information Contacts Materials Records Trends
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Typical Design Documentation

@ Construction drawings and specifications

'
Basis of Design (BoD) documents
% Control diagrams and point lists

Submittals reviewed for code

compliance and constructability

Location - s A mnon
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-
. ’;:1_‘ . SUBMITTAL REVIEW
- . A T4 \ .
B e | | o Primary Focus:
I- e 4 1 1
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e = cwib a Constructability |
St Jw \ .
e L w | gl | = PR What to build
L Supply For Cormat gt o i) = |
”‘3'; T conCe Lo Wy M Performance .
e T e ) 0 & Code compliance
AO- position C2! Documentation
Valve
A0-2 |
Contractual requirements

T T———

| RPPROVED) |
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Typical Operational Documentation
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MAINTENANCE SCHEDULE

Filter inspaction Marthby Replace o noeded
Cail Inspection CQuarterly Clean as needed
Bakt Inspection Cruarterly Adjust / Reglace
Sensor Calibration Annually Werlfy accuracy
Vahve Exercise Annually Full stroke
Control Backup Semi-Annually Verify | Update

COMMISSIONING SUMMARY

|z Functional Perfarmance Tasts
Iz Integrated Systems Testing
!z Alarm Verification

m Trending & Data Review

M seasonal Performance Testing

%] Training Completed

BCxA
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System and equipment operating procedures

Normal, unoccupied, and emergency modes

Final sequences of operation (as-operated)

Maintenance procedures and intervals

Warranties and service contacts

Training materials

Commissioning records and test results

Primary focus:

How systems are intended to operate

How systems interact in real conditions

How operators should manage, adjust,
and maintain systems

14



Must Haves

System Narratives Sequences of Operation Setpoints Performance Intent
Clear descriptions of each Step-by-step descriptions Critical operating setpoints Design and operational
system’s purpose, of normal, startup, and ranges for efficient, intent to guide decision-
components, and how shutdown, and safe, and reliable making and maintain
it operates. alarm conditions. operation. performance.

Q Together, these elements ensure the Systems Manual is a practical, reliable resource
that supports effective and consistent facility operations.

2025 BCxA 15



Must Haves - System Narratives

SYSTEM NARRATIVE

System narratives provide a concise, plain-language description of each major system, including
its purpose, major components, and how it contributes to overall facility performance.

EXAMPLE SYSTEM: CHILLED WATER SYSTEM @ MAJOR COMPONENTS

® Chiller - Cools building water by removing heat.

® Cooling Tower - Rejects heat from the chiller to the outside air. ﬁ

COOLING TOWER

® Pumps - Circulate chilled water to building loads and
condenser water to the cooling tower.

PUMPS @ Expansion Tank - Accommodates system volume changes
and maintains pressure.

@ Piping & Valves - Transport water throughout the system
and isolate components for service.

® Air Handling Units (AHUs) / Fan Coil Units (FCUs) -
| Transfer cooling to the building air.

s = — — —
_ @ HOW IT WORKS
EXPANSION . = : | The chiller removes heat from the chilled water loop. The cooling tower rejects
TANK - this heat to the outside air via the condenser water loop. Pumps circulate chilled
E . PRIMARY LOOP | water to building loads, where it absorbs heat from the air, and returns to the
(CHILLED WATER) B""LD'"? LOAE’.S chiller to be recooled. Controls modulate equipment to maintain setpoints and
: AT FEERE optimize efficiency.

@ CONTRIBUTES TO OVERALL PERFORMANCE BY

PURPOSE f
The chilled water system provides efficient, central cooling to the facility by removing & ’ ° \
heat from the building and transferring it to the atmosphere. It supplies chilled ‘
water to air handling units and other cooling coils to maintain comfortable indoor COMFORT ENERGY EFFICIENCY RELIABILITY MAINTAINABILITY
temperatures and support processes. | _Maintains comfortable Centralized cooling Redund, P Accessible ¢
indoor temperatures and and efficient operation and controls ensure and isolation valves
L humidity levels. reduce energy use. consistent performance. simplify service.
WHY IT MATTERS s~ Understands what Knows how parts . Makes informed Troubleshoots more
Ly = the systemis and work together as a | i I decisions that support effectively with a clear
TO OPERATORS L why it exists. complete system. ik performance goals. understanding of function.

2025 BCxA
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Must Haves - Sequences of Operation

and faults.

Sequences of Operation

Sequences of operation translate design intent into operational logic by describing
how systems respond to changing conditions such as load, occupancy, schedules,

CONDITIONS ADDRESSED

= o,
LOAD /@ FANS
((7) eg.,spacetemp, —F OEERATD":?)L L?GIC —_— | J’ | Modulate or NORMAL ABNORMAL
demand SHESRCES A CpRreucn start/stop Day-to-day operation Unexpected conditions
under expected or alarms and how the
conditions. system responds.
e®e¢ OCCUPANCY F COILS 5 B
..‘ e.g., occupied, Enable/disable or
unoccupied modulate
SCHEDULES N ) :Ig DAMPERS
e.g., time of day, g -2  Position open
day of week or closed STARTUP SHUTDOWN
Steps to bring systems Steps to shut systems
FAULTS P, EQUIPMENT i f
A ) > ‘r }i Q cnl'lr?e safely and down safely and
e.g., sensor failure, A —  Start, stop, or efficiently. conserve energy.
equipment alarm Based on design intent and stage
performance requirements .
~
BENEFITS TO OPERATORS EXAMPLE: AHU COOLING MODE - NORMAL OPERATION
RETURN MIXED SUPPLY Al
n o If cooling is required and the system is occupied... R ¥ a8
v —1 / o Then the supply fan starts and proves airflow. _fﬁ‘
- il IR o
e o . o Then the cooling coil valve modulates open to maintain h
supply air temperature setpoint. |
CEARILY CONSITENCY TROUBEESHOCING BEREORMANGE: o If space temperature is satisfied, then cocling coil modulates T @
Understand expected Operate systems as Use sequences as a Maintain performance closed and fan continues to run.
system behavior. intended by design. reference when issues  and avoid unintended 1 s Y f |
occur. consequences. e If occupancy ends, then system transitions to unoccupied R /
mode per schedule. m
& \ o
2025 BCxA



Must Haves - Setpoints and Control Parameters

Documented Setpoints Define Operational Boundaries

Documented setpoints define the operational boundaries of systems, including
temperatures, pressures, flows, time schedules, reset ranges, and alarm thresholds.

® @ &

Setpoint Type

Fixed

Critical for safety,
equipment protection,
or code compliance.

Temperatures Pressures Flows Time Schedules Reset Ranges Alarm Thresholds Adjustable
Example: Example: Example: Example: Example: Example: Can be adjusted within
Space Temp Supply Air Pressure Supply Air Flow Weekdays CHW Supply Temp High Discharge Temp defined limits to
72°F + 2°F 1.2 in. w.g. 10,000 CFM 6:00 AM - 6:00 PM Reset 44°F — 54°F > 180°F optimize performance_

EXAMPLE: AHU-1 SETPOINT SUMMARY

Parameter Setpoint Type Operational Boundary Purpose

Clearly identifying setpoints—

Supply Air Temperature i a Fixed 52°F - 58°F Maintain comfort and humidity control and whether they are
Supply Air Pressure 1.2in. w.g. a Fixed 1.0-1.4in. w.g. Ensure adequate ventilation adjustable or fixed—helps

= operators maintain performance,
Supply Air Flow 10,000 CFM =+ Adjustable 8,000 - 12,000 CFM Match load and maintain IAQ avoid unintended overrides,
Occupied Schedule Weekdays 6A - 6P E Adjustable + 2 hours Align with building use and understand the impacts

of changes.

CHW Supply Temp Reset 44°F - 54°F == Adjustable 40°F - 58°F Optimize energy efficiency
High Discharge Temp Alarm > 180°F a Fixed 175°F - 185°F Protect equipment

2025 BCxA



Must Haves - Performance Intent

@ Performance Intent Links Operation to the OPR

System Operation

Operations Decisions
. & Priorities
I 4 g fF ) Comfort
o Energy ‘
Performance )
Intent * Rellablllty Short-Term Fix
The connection between o @ y
what's required and === - N
how the building E 4 - T4
operates. .
—’ EE Mttty Long-Term Performance
Explains why systems are configured a certain way and 8 ]
helps staff prioritize actions that preserve long-term performance.

2025 BCxA



Delivery Methods

Q COLLECTING m (@) DELIVERING

Interviews & Digital

Surveys Delivery

Document .

£ Printed SYSTEMS
Materials MANUAL

» L& €T

Field i Aot

0. Standardized  Logical  Metadata&  Version Electronic

Verification Structure  Grouping  Indexing  Control Files

Training &

Deta Handover

Extraction

PLUMBING ELECTRICAL  MECHANICAL

Using the right methods helps ensure that P L) (-J/ L A /
Systems Manuals and Facility Guides are accurate, '.. 3 .lll

accessible, and useful for owners and operators. For Owners Accurate Easy U Better
. p to Date :
& Operators Information Access Operations

2025 BCxA 20



Delivery Methods - Traditional Document Collection
and Delivery

UNSTRUCTURED HARDCOPY BINDERS AND/OR DIGITAL FOLDERS APPROACH

This method involves collecting contractor O&M manuals, record drawings, specifications,
and commissioning documentation into hard-copy binders and/or unstructured digital folders.

0&M MANUALS

RECORD
DRAWINGS

SPECIFICATIONS

o COMMISSIONING

o S

v— DOCUMENTATION

While still encountered—especially
on legacy projects—this approach
often results in documents being

stored rather than actively used.

CONTRACTOR — HARDCOPY BINDERS

AND/OR 04_Fire_Protection

DELIVERED AT PROJECT CLOSEOUT

UNSTRUCTURED
DIGITAL FOLDERS

€ » Project Documents
T3 O1_MVAC
| 02_Electrical
| 03_Plumbing

05_Specifications
"1 06_Commissioning

Miscatiansous Materials are typically delivered at

e e project closeout with limited organization
E beyond discipline or specification section.
RESULT

Documents are harder to search,

difficult to keep current, and DOCUMENTS
less accessible to operations STORED
and maintenance teams.

AN

~

[ [ ] COMMISSIONING GUIDANCE NOTES

Larger documents may be physically
stored and only referenced in the
Systems Manual due to size and
usability constraints.

| Referencesto
| large documents

| and retrieval)

o

i (location, content, |

LARGE DOCUMENTS

2025

BCxA
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Delivery Methods - Single Consolidated PDF

SYSTEMS MANUALS

Systems Manuals are commonly delivered as a single searchable
electronic PDF, improving accessibility and reducing storage and
loss risks compared to hard-copy manuals.

HARD-COPY MANUALS SYSTEMS MANUAL SINGLE SEARCHABLE
SEARCHABLE PDF ELECTRONIC PDF

Quick and easy search

Accessible anytime,
anywhere

F4
3
g
2
g

No physical storage
required

H
A arder to access Reduced risk of loss

Q #d Lo

@ Requires physical storage or damage

D‘ Higher risk of loss or damage
EXPLICITLY SUPPORTED Commissioning specifications explicitly support the use of
BY COMMISSIONING electronic, searchable formats ds higher-value deliverables
SPECIFICATIONS that enhance usability, accessibility, and long-term value.

2025 BCxA



Delivery Methods - Modular Digital Organization

SYSTEMS MANUALS AS SYSTEM-BASED MODULES

Instead of a single consolidated document, Systems Manuals may be
organized as system-based modules (e.g., HVAC, electrical, controls).
This aligns with how operators interact with systems and perform

troubleshooting, improving day-to-day usability.

TRADITIONAL APPROACH

Single Consolidated
Systems Manual

SYSTEM-BASED MODULES APPROACH
Organized by System

FIRE PROTECTION
HVAC ELECTRICAL CONTROLS PLUMBING SYSTEM
D\ i
S | POF [ PDF PDF '
SYSTEMS o 4 3:
MANUAL =0 gm?j i
HVAC SYSTEM ELECTRICAL SYSTEM CONTROLS SYSTEM PLUMBING SYSTEM FIRE PROTECTION
MANUAL MANUAL MANUAL MANUAL SYSTEM MANUAL

One large document that
can be harder to navigate

and use for specific tasks e Operators can quickly find the information they need @ Improves troubleshooting, efficiency,

for the system they are working on. and day-to-day usability.

EASIER TO FIND FASTER ALIGNED WITH EASIER TO UPDATE SCALABLE FOR
RELEVANT TROUBLESHOOTING OPERATOR INDIVIDUAL SYSTEM COMPLEX
INFORMATION AND RESPONSE WORKFLOWS DOCUMENTS FACILITIES

2025 BCxA
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Delivery Methods - Web-Based and Platform-Integrated Delivery

SYSTEMS MANUALS DELIVERED THROUGH COMMISSIONING PLATFORMS

OR OWNER DOCUMENT MANAGEMENT SYSTEMS

Some projects deliver Systems Manuals through commissioning platforms or
owner document management systems, improving navigation, searchability,

2025

IMPROVED NAVIGATION

Browse by system, | PLATFORM
equipment, or document
type for faster access to
what you need.

2 COMMISSIONING

Dashboard
Systems Manual

[] Documents

POWERFUL SEARCH

Full-text search across all

manual content, metadata, )

and attachments. Epheret
[] Reports

Admin

CROSS-REFERENCING
Linked documents and

equipment for seamless
context and traceability.

and cross-referencing.

Systems Manual

BROWSE BY SYSTEM

o BE ad H

FIRE
HVAC ELECTRICAL CONTROLS PLUMBING
PROTECTION

RECENTLY UPDATED DOCUMENTS

[E3 AHU-1 Operation Manual HVAC May 21, 2024

3 LUighting Control Sequence Electrical May 20, 2024

3 AV Box D&M Manual HVAC May 19, 2024

[E3 Fire Alarm Testing Report Fire Protection May 18, 2024

CENTRALIZED ACCESS

Secure, role-based access
anytime, anywhere from
any device.

KEEP IT CURRENT

Update documents easily
and maintain an accurate,
up-to-date Systems Manual.

SUPPORTS COMMISSIONING
& OPERATIONS

Supports issue resolution,
performance tracking, and
ongoing commissioning
activities.

&
A LIVING DOCUMENT
R/

This delivery method supports maintaining the Systems Manual

as a living document during occupancy and ongoing commissioning activities.

BCxA
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Delivery Methods - Supplemental and Emerging Access

Systems Manuals may be supplemented with:

CMMS equipment and

maintenance data SYSTEMS
: MANUAL

Linked training materials
or testing reports

These enhancements improve operator usability
but supplement—not replace—the core Systems Manual

BCxA

25



Delivery Methods - Phased and Lifecycle-Focused Delivery

Systems Manuals Delivered in Stages

DARERARC
¢

N
W

m Seasonal Testlng Deferred Testing Trammg

Result: verified operational performance @

o |
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Comparison

Delivery Method

Single
Consolidated PDF

Modular Digital Files
(System-Based)

Web-Based /
Platform-Integrated

QR Code-Linked
Access

Video & Multimedia
Supplements

Phased / Lifecycle
Delivery

Description

One or more large PDFs
containing the full Systems

Manual or Facility Guide

Separate files organized by
system or discipline (e.g.,
HVAC, Electrical, Controls)

Manuals hosted in commissioning
platforms, owner portals, or
document management systems

QR codes on equipment linking
directly to relevant manuals,
sequences, or guides

Short videos or visual guides
tied to system operation and
maintenance

Draft manuals at substantial
completion, updated through
seasonal testing and warranty

Pros

* Familiar and contract friendly

.

Easy to distribute at closeout

Simple version control at turnover

Faster access to relevant information

Aligns with how operators
troubleshoot issues

Easier to update individual systems

Searchable and cross-referenced

.

Supports updates over building
lifecycle

.

Encourages use as a living resource

Immediate field access at equipment

Reduces reliance on printed
documents

-

Supports just in time learning

Reinforces training

Useful for turnover and staff changes
» Makes complex systems easier to
understand

.

Reflects actual operational
performance

.

Captures lessons learned post-
occupancy

.

Improves long term accuracy

BCxA

Cons

« Difficult to navigate and search

Often unused after turnover

Updates require full reissue

Requires consistent organization
standards

Risk of fragmentation if not well
indexed

Requires platform access and
maintenance

May add upfront setup cost

Depends on device access and
IT policies

Requires disciplined document
control

Not a replacement for written
documentation

Requires periodic updates

.

Requires sustained commissioning
involvement

May not align with traditional
closeout expectations

Best Use Cases

* Small or simple facilities
* Projects with minimal long-term

changes

* Medium to large facilities

* Systems with frequent operator
interaction

* Complex facilities
* Owners prioritizing long-term
performance

* Equipment-heavy facilities

» Maintenance-focused teams

+ Complex or non-intuitive systems

« Facilities with frequent staff
turnover

+ Commissioned facilities with MBCx
or warranty reviews



Owner Types

Delivery Method Owner Type Facility Complexity Typical Application
Traditional Document Collection & Small private owners; Limited FM Low complexity; Few integrated Meets closeout requirements but
Delivery staff systems limited long-term usability
Electronic PDF Delivery Municipal owners; K-12; Small Low to moderate complexity Improves access while keeping
higher-ed delivery simple
Modular, System-Based Files Higher education; Healthcare Moderate to high complexity Aligns documentation with
systems; Campus owners operator workflows
Web-Based / Platform-Integrated Healthcare; Mission-critical; Large High complexity; Integrated Supports searchability and
Delivery institutional owners controls lifecycle updates
Phased Delivery Through Sophisticated owners; Moderate to high complexity Captures seasonal performance
Commissioning & Warranty Commissioning-literate clients and verified operation
Supplemental Digital / Field Access Owners with mature FM Equipment-dense facilities Enhances field usability and
(QR, CMMS) processes training

2025 BCxA 28



Correct delivery method

Effective delivery methods:

*L4 Make information easy to find

*.4 Support day-to-day decision-making

*[L4 Allow documentation to evolve over the building lifecycle

Poor delivery methods:

* ( Turn manuals into static closeout artifacts
* X( Limit usability for operators

* X Reduce long-term performance value

Delivery method selection impacts usability, maintainabllity, and long-term
operational performance.




Method of Assembly and Responsible Parties

Responsible Party:
The Cx Team

But what does that mean?

2025 BCxA 30



Q&A

Mike Amstadt, PMP, BCxP, LEED AP BD+C, QCxP
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