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LEARNING OBJECTIVES

Connection to Ongoing Building
Performance




EA- CR(6) - DESIGN ENHANCED COMMISSIONING

INTENT REQUIREMENTS
To further support the design, construction,  mplement, or have in place a contract to implement, the following commissioning process
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Building Enclosure Commissioning intend to clarify implementation
for project teams.

STEP-BY-STEP GUIDANCE

STEP 1. SELECT ONE OR BOTH OPTIONS
Use input from the CxA and the project team and select one or both options. Review the building
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STEP 2. UPDATE DOCUMENTS TO INCLUDE ENHANCED CX ACTIVITIES

- Update the owner's project requirements (OPR), basis of design (BOD), and Cx plan (see Further
Explanation, Enhanced Commissioning Plan). @
* ToEAmECne e (DB Co G i e e
will be iases of the project

Option 1, Path 1. Enhanced Systems Commissioning

STEP 1. DEVELOP SYSTEMS MANUAL SCOPE AND FORMAT

phase,
toinclude all the information necessary to operate, maintain, and recommission all energy-consuming.
systems within the building.




STEP-BY-STEP GUIDANCE +

a project.

AmnexO;  STEP 2. DEVELOP TRAINING REGUIREMENTS
the manual usuallyinludes the folowing:

summary. operator raning
- Ownar' projct ecuiramants. 3

uring the constructon document phase.
- Costruction rcord documents and spociications

‘Approvad submittals
- Avbuil drawings
+ Avbuit seauence of opertion

Training raquirements include the following:

 List o systoms that require operator traiing.
* Level of instruction required for sach system

- Eauipment operatons and maintenance manuals
- Eauipment preventive mantenance schacduies

+ Confirmation of completed traiing fo the owner and occupants.
- Ongoing system optimizaton procedures

- Final commissioning report

STEP-BY-STEP GUIDANCE +

STEP 3. ENSURE ENHANCED CX SCOPE ITEMS ARE INCLUDED IN CONSTRUCTION
DOCUMENTS
Confirm that the following items are included in the construction documents to be issued for bid:
+ System manual requirements
+ Operator and occupant training requirements.

STEP 4. REVIEW CONTRACTOR’S SUBMITTALS

Ensure ongoing compliance with the OPR, BOD, and Cx requirements by reviewing the HVAC&R

contractor’s submittals.

+ Conduct a submittal review by the CxA concurrently with the design team's review or, at the latest,
before final acceptance by the engineer or architect of record.

+ The CxA must document all issues discovered during the review process in a log, to be distributed to
the project’s design and construction teams (see Further Explanation, Examples, Table 4). @

- The CxA must also confirm that all issues recorded in the log are addressed or resolved by the owner,
design, or construction teams.

+ Establish the submittal review process at the commissioning kickoff meeting included in the
fundamental commissioning steps.

STEP 5. VERIFY TRAINING

Confirm that the training program has been completed according to the owner’s requirements for all
commissioned equipment.

STEP-BY-STEP GUIDANCE +
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TEP-BY-STEP GUIDANCE +
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TEP-BY-STEP GUIDANCE +

- Review of the issues log showing results of the MBCx

- Confirmation of issue resolution

Confirmation of ongoing operator training

- Updating of the systems manual with any modifications or new settings that differ from design, with
explanations for the changes

- See Further Explanation, Bridging the Gap between LEED BD+C and LEED O+M. @

Option 2. Envelope Commissioning

Incorporate envelope commissioning into the Cx plan by ding the requi Of EA
Commissioning and Verification to cover the building’s thermal envelope and completing
EA Credit Enhanced Commissioning (Option 1, Path 1) as it relates to the building envelope. It is not
necessary to complete the enhanced commissioning for building systems to meet the requirements of
this option. However, doing so will help to ensure a better-performing building.

Ensure that the building envelope is fully for in all

and testing
procedures (see Further Explanation, Building Envelope Commissioning Basics). @

Implement, or have in place a contract to implement,
the following commissioning process activities in
addition to those required under EA Prerequisite
Fundamental Commissioning and Verification.

Commissioning Authority Qualifications

The CxA must have documented commissioning

process experience on at least two building projects
with a similar scope of work. The experience must
extend from early desigh phase through at least 10
months of occupancy;

The CxA may be a qualified employee of the owner,an
independent consultant , or an employee of the design or @ﬁ"
onstruction firm who is not'part of the project's design or @
construction team, or a disinterested subcontractor of the

design or construction team.




EQUIREMENTS +

Path 1: Enhanced Commissioning {3 points)
Complete the following commissioning process (CxP)
activities for mechanical, electrical, plumbing, and
renewable energy systems and assemblies according
to ASHRAE Guideline 0-2013 and ASHRAE Guideline
1.1-2007 for HVAC&R systems as they relate to energy,
vater, indoor environmental quality, and durability.

REQUIREMENTS +

The commissioning authority must do the following:

Review contractor submittals.

Verify the inclusion of system manual requirements
in construction documents.

Verify the inclusion of operator and occupant
training requirements in construction documents;
verify system manual updates and delivery.

Verify operator and occupant training, delivery, and
effectiveness.

Verify seasonal testing

Review building operations 10 months after
substantial completion.

Develop an ongoing commissioning plan.

Include all enhanced commissioning tasks in the OPR
and BOD.

Path 2: Enhanced and Monitoring-Based Commissioning (4
points)
chieve Path 1. AND

evelop monitoring-based procedures and identify points to be measured and |
evaluated to assess performance of energy- and water-consuming systems

and

Include the p points in the plan. Address the following:

roles and responsibilities;

measurement requirements (meters, points, metering systems, data access);

the points to be tracked, with frequency and duration for trend monitoring;

the limits of acceptable values for tracked points and metered values (where appropriate,

predictive algorithms may be used to compare ideal values with actual values);

> the elements used to evaluate performance, including conflict between systems, out-of-
sequence operation of systems components, and energy and water usage profiles;

an action plan for ying and ing ional errors and deficienci

training to prevent errors;

planning for repairs needed to maintain performance; and

the frequency of analyses in the first year of occupancy (at least quarterly).

>
»
>
»

>
»
»
»

Update the systems manual with any modifications or new settings, and give the reason for any
modifications from the original design.




Option 2. Building Enclosure Commissioning (2 points)
Fulfill the requlrements in EA Prerequisite Fundamental
Commis g and Ve ication as they apply to the
building’s enclosure in addition to mechanical and
electrical systems and assemblies.

Complete the following commissioning process (CxP)

with ASHRAE Guideline 0-2013 and ASTM E2947-16: Standard
Guide for Building Enclosure Commissioning, as they relate
to energy, air and water tightness, indoor environmental

REQUIREMENTS +

The qualified independent member of the design or construction team responsible for building
enclosure commissioning must complete the following:
> Review contractor submittals.
»  Verify inclusion of systems manual requirements in construction documents for enclosure
systems.
» For speclalty enclosure systems with controls and automation:
Verify inclusion of operator and occupant training requirements in construction
documents.
o Verify systems manual updates and delivery.
o Verify operator and occupant training delivery and effectiveness.
o Verify seasonal testing.
o Review building operations 10 months after substantial completion.
» Develop an on-going enclosure commissioning plan for maintenance, renewal, and
revitalization cycles.

REQUIRED DOCUMEN

Documentation Option1, Path 1 Option1, Path 2
List of all tasks completed as part of Cx activities X X
‘Training outline and participation list X X
Confirmation of systems manual delivery X X
Ongoing Cx plan X X
Inclusion of monitoring and tracking in Cx plan X

Inclusion of envelope in Cx plan

Verification of additional reviews per Data Center
requirements (data centers only)




ASHRAE Guideline 1.1 2007 , HVAC & R Technical
Requirements for the Commissioning Process

ASTM E2947 - 16: Standard Guide for Building Enclosure
Commissioning

ASTM E 2813 12 : Standard Practice for Building Enclosure
Commissioning

_ONNECTION TO ONGOING BUILDING
PERFORMANCE

LEED O+M EA credit Energy Performance : Enhanced
ilding commissioning expands the fundamental
ommissioning process to provide further oversight and
ification of mechanical systems, which ensures ongoing
building quality control and operations and may help
improve the project’s energy performance score.
Monitoring-based commissioning is a powerful strategy for
tracking building performance in real time. Building
enclosure commissioning provides quality assurance for
nclosure systems design and installation and provides the
foundation for energy efficiency throughout the building
life cycle.

TERMS AND DEFINITIONS

Operations and maintenance {O&M) plan a plan that

peciies major system operating parameters and limits,
maintenance procedures and schedules, and documentation
methods necessary to demonstrate proper operation and |
maintenance of an approved emissions control device or
system

Owner's project requirements (OPR) a written document
that details the ideas, concepts, and criteria determined b
the owner to be important to the success of the project

Systems manual provides the information needed to
nderstand, operate, and maintain the systems and assemblies
thin a building. It expands the scope of the traditional
perating and maintenance documentation and is compiled of
nultiple documents developed during the commissioning
rocess, such as the owner's project requirements, operation
and maintenance manuals, and sequences of operation.
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