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QUESTION

and

ANSWER

\

QUESTION

In general, what do
project teams need to
know to be successful

with EA credits?

LEED FOR
BUILDING

OPERATIONS AND
MAINTENANCE
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PREREQUISITE

CREDIT

Energy efficient best
management practices

Existing building
commissioning—analysis

Existing building
commissioning—implementation

Ongoing commissioning

Minimum energy performance

Optimize energy performance

Building-level energy metering

Advanced energy metering

Fundamental refrigerant management

Enhanced refrigerant management

EA

Energy Efficiency
Best Management Practices
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ESTABLISHMENT

1. Conduct energy audit

2. Create current
facilities requirements

3. Create operations
and maintenance plan

ISl { wry F{wren - who [ How H

susgec

CFR

current facilities
requirements

O&M plan

operations and
maintenance plan




Current sequence of operations
Occupancy schedule

Equipment run-time schedules
Setpoints for HVAC equipment
Setpoints for lighting levels
Minimum outside air requirements
Changes in schedules or setpoints
Systems narrative

Preventive maintenance plan
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Document
current facility
requirements and
O&M plans

Functional space requirements
Operational space requirements

Building drawings




Building
functions by
space type

Occupancy
schedules

Cleaning
schedules

RE 1ENTS

Temperature
setpoints

Lighting
levels

Humidity
setpoints

BUILDING
DRAWINGS

As-built
drawings

Tenant
drawings

MEP
schedules
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Systems narrative

Building operating plan

Seqguences of operation

Description of building systems

Preventive maintenance plan

HVAC

Electrical

Plumbing

Process equipment

Building automation system (BAS)

Heating and cooling systems
for process equipment

Supplemental heating and
cooling systems
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Building occupancy schedule
Equipment run-time schedule
Setpoints for HVAC and lighting
Unoccupied setpoints
Vacant-space setpoints

Minimum outside air requirements
Temperature requirements
Humidity requirements

CO, level requirements

Seasonal, day of week, and time
of day differences
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Programmed system
responses to
external conditions

Schedule of maintenance
activities for all building
systems and equipment

Manufacturer
recommendations

Specific tasks to be completed
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REFERENCED STANDARD

ASHRAE Procedures
for Commercial Building
Energy Audits

www.ashrae.org
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ldentify team to
conduct audit

ENERGY AUDIT TEAM
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WHO?

OPERATIONAL TEAM
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CREATE
IMPLEMENTATION PLAN
FOR ENERGY AUDIT

A

months
improved energy
consumption data needed
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Conduct preliminary

energy use analysis

to establish baseline
for building
performance

W H Y WHEN
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Collect 1-3 years
of utility bills

Develop energy
cost, demand, and
use indexes

W H Y WHEN

ENERGY STAR
Portfolio Manager

CBECS
Labs2]1

14



Establish target
for energy and cost
reduction goals

11/1/13

Perform ASHRAE
Level 1
walk-through
assessment

{WHAT H WHY JH WHEN | wWHO |
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GENERATE LIST
OF POTENTIAL

IMPROVEMENTS

Comparison with similar
building types

Current energy indexes

Energy use breakdown

Financial assessment,
maintenance implications of
improvement opportunities

ASHRAE LEVEL 1 REPORT

LwHAT H wHy JH{wHeN]{ wHo |

Make necessary
modifications
to CFR and
O&M plans

[WHAT H wHY H wHEN]H wHO |
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Prerequisite and Credit

Minimum Energy Optimize Energy
Performance Performance

17



METER ENERGY USE
FOR 12 MONTHS TO
BENCHMARK AGAINST
COMPARABLE BUILDINGS
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Prerequisite Credit

Prerequisite Credit

OPTION 1 OPTION 2
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S

Prerequisite Credit

OPTION 1

S

Prerequisite Credit

OPTION 2

PREREQUISITE

ESTABLISHMENT PERFORMANCE

Calibrate Meter energy
energy meters use and achieve
levels of
efficiency

ISl { wry F{wren - who [ How H

suscec

19



ESTABLISHMENT PERFORMANCE

None Demonstrate
increased energy
efficiency

11/1/13

Confirm
building’s energy
metering

20



DATA CENTERS

B

ADAPTATION SPECIFIC CREDITS

Meter and record data center
space separately

11/1/13

Set up ENERGY STAR
Portfolio Manager
profile

1. Create account and profile for each
building

21
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2. Determine gross area of each space type

3. Account for all energy sources

4. Exclude up to 10% of floor area if under
separate management and control

22



5. Enter number of computers and servers

11/1/13

6. Enter operating hours, if required

7. Normalize data according to climate

23



Share account access
with USGBC

Determine start of 12 month
performance period

Conduct preliminary
benchmarking before
performance period

11/1/13

Phvere

IMPROVE ENERGY PERFORMANCE
Implement major efficiency upgrades

Adjust and optimize existing
equipment

Utilize ASHRAE Level 1 Energy
Audit results

Consider advanced energy
audit or commissioning

Prerequisite and Credit

CASE CASE

1 2

24



ENERGY STAR ELIGIBLE

BANK BRANCH
WHOLESALE CLUB/SUPERCENTER

BARRACKS
FINANCIAL OFFICE OFFICE
DATA CENTER K-12 SCHOOL

SUPERMARKET/GROCERY STORE

~ MEDICAL OFFICE

=== HOSPITAL (GENERAL MEDICAL & SURGICAL) [v4
:l SENIOR CARE COMMUNITY I
mu DISTRIBUTION CENTER
Oq‘ RESIDENCE HALL/ DORMITORY
L NON-REFRIGERATED WAREHOUSE
WASTEWATER TREATMENT PLANT
REFRIGERATED WAREHOUSE

COURTHOUSE
ETAIL STORE

OTEL
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INELIGIBLE FOR ENERGY STAR

Space type not listed
“Other” space area >10%
Multifamily space >10%

Less than 12 consecutive
months of data

Prerequisite and Credit

OPTION 1

BVEVSEE oy J§ woen l who J§ How |
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Prerequisite and Credit

OPTION 2

‘wraT| IVENE IEEN KT

Prerequisite and Credit

OPTION 3

Normalize energy use
intensity (EUIl) according
to climate zone

Convert site energy use
to source energy use

HwraT H wry Hwren H wro |-IENEH
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Enter performance
period dates

Collect and upload
metered energy data

11/1/13

Benchmark data
according to case, option,
and path selected

Confirm prerequisite
performance requirements
are met

Determine credit
points based on
performance results

[wHat H whry HwHeN]H wHo |
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Update
benchmarking
data routinely

11/1/13

—(LWHAT}H wHY HwHeENH wro HIENEH

Al TEmAE

Prerequisite

Capture data on total building-level
energy consumption

28
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Credit

Track system-level energy use

ESTABLISHMENT PERFORMANCE

Install or use Compile data and
energy meters share with USGBC

Program systems
to alarm when
readings deviate
more than
5% from expected

HEEES® { wry J{wreen - who H How H

suscec
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I

SUBMETER ALL ENE

END-USES THA

REPRESENT AT LEA:
20% OF TOTAL!

ENERGY USE

30



Use ASHRAE Level 1
(and Level 2 if completed)
walk-through analysis
results if end-use data

not available

11/1/13

Chilled water system -
chillers, chilled water pumps

Condenser water system -
cooling tower, condenser
water pumps

Air-handling system -
supply fan, return fan,
damper motors

End-Use Consumption
Tables for Non-Mall Buildings

End-Use Consumption
Tables for All Buildings

31



Strike a balance
when determining
what information
to share with
building operators

11/1/13

Use building automation system
or software for data collection

System must generate alarm
if more than 5% demand or
consumption over set interval

W H W H WHEN WH C

Record and compare
peak demand and total
consumption each month

32
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Al TEmAE

Prerequisite and Credit

Fundamental Refrigerant Enhanced Refrigerant
Management Management

EA PREREQUISITE Fundamental
Refrigerant Management

Do not use chlorofluorocarbon
(CFC)-based refrigerants

or

Complete CFC phase-out
or conversion

RSl { Wy J[wHen}H{ wro F{How H

33



11/1/13

Credit

OPTION OPTION

1 2

WHY WHO

0F

ozone depletion global warming
potential (ODP) potential (GWP)

34



EA PREREQUISITE
FUNDAMENTAL REFRIGERANT
MANAGEMENT

Identify all HVAC and
equipment that uses
refrigerants

11/1/13

DR E OR 1
RETROFIT EXISTING
EQUIPMENT THAT USES

CFC REFRIGERANTS

(exempt: small equipment
- with < 0.5 Ibs (225g) refrigerant)

| wHAT i wHy JwHeENlf wHO |

PAYBACK ANALYSIS

cost of replacement
or conversion

simple

. resultin 10
payback resulting esulting
annual
annual .
energy cost maintenance
difference and refrigerant

cost difference

35
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MAINTAIN EQUIPMENT

or less or less
annual leakage total lifetime leakage

LwHaT H wHy H wHEN]{ wHoO |

OPTION OPTION

L 2

1 POINT 1 POINT

REFRIGERANT ODP/GWP (EXAMPLES)

REFRIGERANT oopr | qwpr | COMMONBULDING
CHLOROFLUOROCARBONS
CFC-1 1.0 4,680 Centrifugal chillers
CFC-12 1.0 10,720 Refrigerators, chillers
HYDROCHLOROFLUOROCARBONS
HCFC-123 I 0.02 I 76 I CFC-11 replacement
HYDROFLUOROCARBONS
HFC-23 ‘ -0 ‘ 12,240 ‘ U't'a'r'e"f‘x;:r’a"t‘i’;:at“"e
NATURAL REFRIGERANTS
Carbon dioxide (CO,) &) 1.0
Ammonia (NH) o
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refrigerant charge (Rc)
(noun)

ratio of the total refrigerant
used to the cooling capacity
measured in lbs/ton (kg/kW)

—
[e]a]s]

‘“ i
000 mam
[s]s]s] mam
e ﬁ == ‘

Cx

Commissioning

11/1/13
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Credit

Evaluate performance relative to CFR and O&M plan
(2 Points)

Credit

OPTION OPTION

1 2

11/1/13
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ESTABLISHMENT PERFORMANCE

Prepare for Conduct
commissioning commissioning
or audit or audit

11/1/13

-l [ Wy {wrHen FH{ wro [ How H

susgec

S

OPTION OPTION

1 2
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Review the CFR
and O&M plan

”/WHAT“| WHY JH WHENH wrO |

Estimate or
measure resources
used by each major

energy end use

”/WHAT“| WHY JH WHENH wrO |
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Develop existing
building Cx or
energy audit plan

OPTION

1

Develop testing
procedures

Phvere

41
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DATA CENTERS

B

ADAPTATION SPECIFIC CREDITS

Use web-based DC Pro tools

Determine criteria
for evaluating and
prioritizing issues
and opportunities

PERI




OPTION

2

11/1/13

Determine
approach and
develop reporting
format

H{wHAaTH wrv HwHeNH wHO B How |

Perform energy audit
following ASHRAE
Procedures for
Commercial Building
Energy Audits

H WHAT | wHY JH WHEN |- wHO HOW
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ECM

energy conservation
measure

11/1/13

Document any
changes and
update documents

HwraT H wry Hwren H wro |-IENEH

Credit

Implement no- or low-cost improvements and
develop five-year plan for upgrades
(2 points)

44
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ESTABLISHMENT PERFORMANCE
Meet requirements Implement
of EA Credit improvements

Existing building
commissioning -

Confirm staff

) training
analysis
Develop tracking
and verification
program
Update O&M Plan
H HE! H H

conTROLS
CONTRACTOR

PROPERTY. ENERGY
MANAGER AUDITOR

45



Create plan to implement
no- and low-cost measures

Prepare implementation
schedule

Determine responsibility
for implementation

11/1/13

Implement the
no- and low-cost
measures during
the performance

period

{WHAT H wWHY J-{WHENJH wHO |

Create five-year
plan for equipment
replacement and
major upgrades

46



Provide training
for building
operations staff

11/1/13

Verification of effectiveness
Observed costs
Operational benefits
Environmental benefits

Human health and comfort benefits

Update CFR
and O&M plan

47



Credit

Establish ongoing commissioning process
(3 Points)

11/1/13

suscac
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ESTABLISHMENT PERFORMANCE
Meet requirements Update systems
for other Cx credits manual

Establish Provide quarterly
Cx process reports
Develop Update O&M
Cx plan plan and CFR
H HE! H H
Confirm

compliance with

Cx analysis and

Implementation
credits

{WHAT H WHY J-{WHEN]JH WHO

Modify existing
building Cx plan

Review overlap
between Cx credit
and audit plan

{WHAT H WHY J-{WHENJH wWHO
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Assign roles and
responsibilities

11/1/13

Review and
update functional
testing process

Create testing
procedures

W H WHEN W H

Determine
schedule for
ongoing Cx

50



Review existing
building automation
systems or submeters
to determine systems
to monitor and trend
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Develop process to identify
operational errors and
deficiencies

Establish plan for correcting
Create process to evaluate

Add plan to tracking and
verification program

Conflicts between systems,
such as simultaneous heating
and cooling

Out-of-sequence operation of
systems components

Unexpected energy and water
usage profiles

Recurring system alarms

51



Create ongoing

commissioning

report template

11/1/13

ENERGY STAR IMPROVEMENTS DUE
TO ONGOING Cx PROGRAM

ENERGY STAR RATING
BUILDING
9/30/20m 7/31/2012
A 90 92
B 87 89
C 87 88
D 85 90

ENERGY STAR Rating

100

80

60

20

20

Building A

Building B Building C

M o9-30-20m [ 07-31-2012

Building D
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Cx

Commissioning

QUESTION

and

ANSWER
N

QUESTION

What is the importance
of commissioning in
LEED for Building
Operations & Maintenance?

N
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Demand response
program available

EA

Demand Response

Demand response
program not
available

Permanent
load shifting

11/1/13

q POWER GRID PAYS
CONSUMERS TO REDUCE
10 MW TO BALANCE
POWER SUPPLY & DEMAND
GRID ONLY

HAS 70 MW
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BULOING
OPERATORS E
ELECTRICITY
PROVIDER

11/1/13

Demand Response

Demand response program available
Participate in demand response programs

Demand response program not available
Provide infrastructure for future participation

Permanent load shifting
Shift electrical load from peak to off peak

Contract between owner
and service provider

Express interest in future
program to local utility
or service provider

55



MANUAL SEMI-AUTOMATED FULLY-AUTOMATED
Utility/1SO/CSP. Utility/IsO/CSP Utility/1SO/CSP.
¥ ! i ’ Ik ,

1 o 1 o ()

D) °

1 !

o |le | s
11\ 11\ 11\
(L X X o000 o000
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b
10
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11/1/13

minimum reduction
in peak electricity demand

WHY |~ WHEN - WHO HOW

Prepare peak
demand
response plan

56



System must have
capacity for full
automation
(but program can be
semi-automated)

11/1/13

contract length

"/ L W H WHEN W H «

1. Confirm project capable
of participating and system
requirements met

2. Prepare plan for peak
demand reduction

3. Conduct test of plan

4. Contact utility or service provider

N H W H W HEN W H

57
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CASE 3.
Permanent load shifting

Maintain or install systems
capable of shifting load to
off-peak on continuous basis

Hwaat H wray Hwraen H who |HIEIOEH

Credit

Meet some of energy use with renewable energy
or purchase green power, carbon offsets or RECs
(1-5 Points)

58



ESTABLISHMENT

Demonstrate
portion of energy
use met with
renewable systems
and/or contract in
place to purchase
resources

PERFORMANCE

Meet portion of
energy use with
renewable systems
and/or purchase
green power,
carbon offsets,
or RECs

11/1/13
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Direct greenhouse gas
emissions from sources
owned/controlled by the entity

11/1/13

H HED H H
APP A O O OP O
SOURCE OPTIONS
non-electricity used on site carbon offsets
electricity or REC’s, green power,
purchased energy or carbon offsets
H HED H H

Indirect GHG emissions
associated with generation
of purchased electricity, steam,
hot water, or chilled water

WHY WHEN W H C HOW
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Conduct
cost-benefit
analysis

{WHAT - WHY |~ WHEN WHO

Photovoltaic

Solar thermal

% | wind

Low-impact hydroelectricity

Wave and tidal energy

Geothermal energy (some cases)

= | Biofuel (some cases)

61
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9
% renewable % energy
ener purchased/
eneragt):;d offset (not to
) d exceed 100%)
points
1.5% 25%

of energy consumed
during performance period = renewable
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Calculate total

percentage of green
power, RECs, and/or

offsets required
to meet goals

11/1/13

AN N
Green-e

{WHAT H WHY JH WHEN - WHO |

&

GLOBAL LEED

Green power, RECs and carbon
offsets must be Green-e certified

Demonstrate equivalency

63



years minimum contract length
with commitment to review

11/1/13

9
% renewable % energy
ener purchased/
eneragt{ed offset (not to
) ¢ exceed 100%)
points
1.5% 25%

090
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RECERTIFICATION

Track continuously

RECERTIFICATION

Include details in
your tracking system

RECERTIFICATION

Use ongoing commissioning to keep
building performance on track

11/1/13
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QUESTION

and

ANSWER
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QUESTION

How do the establishment/
performance aspects of
O+M help project teams build
on a D+C certification?

PRINT YOUR CERTIFICATE

- Go to usgbc.peachnewmedia.com and login to your account

- Select My Profile from the very top of the page

- Select Click Here to Submit CE of Retrieve Completion Certificates
- Select Retrieve Certificate next to the title of today’s webinar

- Then download your certificate

If you are a webinar subscriber, your hours will be reported

ss days. You do not need to take further action.

If you are not a webinar subscriber, you will need to self-report this session

to GBCl as Professio

/ Development/Continuing Education Courses.

All viewers will have their AIA hours reported on their behalf.
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LEED FOR

BUILDING

OPERATIONS AND |
MAINTENANCE

11/1/13

el
RATING  :
SYSTEM::
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REVIEW§”§§°

LEED FOR BUILDING

OPERATIONS AND MAINTENANCE
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