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» The purpose of this webinar is to familiarize yourself with the
updates to the 2016 Building Energy Efficiency Standards
(“Standards”), and in particular, changes to the
Nonresidential Compliance Manual and the mandated
mechanical acceptance tests.

» You are required to attend this webinar as part of the
recertification requirements as set forth by the Standards
Section §810-103.2(c)3B(vi) as well as by
Section 2.3 Renewal of Certification of the NEMIC ATTCP
Certification Manual. Failure to do so will result in
decertification.
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Overview

» The most significant efficiency improvements to the
nonresidential Standards include alignment with the
ASHRAE 90.1 2013 national standards.

» New efficiency requirements for direct digital controls are
Included in the nonresidential Standardes.

» The 2016 Standards also include changes made
throughout all of its sections to improve the clarity,
consistency, and readabillity of the regulatory language.

© 2016 NEMIC
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Overview

» Changes to Standards Part 1 - California Building Standards
Administrative Code

» Changes to Standards Part 6 - California Energy Code

» Changes to Nonresidential Appendix NA7 — Installation and
Acceptance Requirements for Nonresidential Buildings and
Covered Processes

© 2016 NEMIC
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Overview

» The California Code or Regulation Title 24 is organized into
separate parts:

Part 1 - California Building Standards Administrative Code
Part 2 - California Building Code

Part 2.5 - California Residential Building Code

Part 3 - California Electrical Code

Part 4 - California Mechanical Code

Part 5 - California Plumbing Code

Part 6 - California Energy Code

4
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CHANGES TO STANDARDS PART 1 -
California Building Standards Administrative
Code
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10-103.2 - NONRESIDENTIAL MECHANICAL ACCEPTANCE TEST
TRAINING AND CERTIFICATION

» (b)1A. No changes with regard to number of (300) Certified
Acceptance Test Technicians for the mandates to take effect.

» (c)3B(vi) Recertification. The ATTCP shall recertify all Acceptance
Test Technicians and Acceptance Test Employers prior to the
Implementation of each adopted update to the Building Energy
Efficiency Standards as these updates affect the acceptance
test requirements. Recertification requirements and procedures
shall only apply to those specific elements that are new or
modified in future updates to Building Energy Efficiency
Standards.

o
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© 2016 NEMIC

10-103.2 - NONRESIDENTIAL MECHANICAL ACCEPTANCE TEST
TRAINING AND CERTIFICATION

>

>

8§ 10-103.2(c)3F adds the quality assurance requirement for
minimum sample sizing for ATTCP audits.

§ 10-103.2(c)3B(ii) removes the requirement for an ATTCP to
describe their review process for determining professional
experience.

8§10-103.2(d) adds the distinction between Annual Reports and
Update Reports.

8§10-103.2(e) removes the expired Interim Approval clauses.

8§10-103.2(f) adds the Amendment Process to provide a process
for both substantive and non-substantive changes to an ATTCP
application without requiring a new application.
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CHANGES TO STANDARDS PART 6 -
California Energy Code
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TABLE 100.0-A APPLICATION OF STANDARDS

Occupancies

Application

Mandatory

Prescriptive

Performance

Additions/Alterations

General Provisions for All Buildings

100.0,100.1, 100.2, 110.0

MNonresidential,
High-Fise
Residential, And
Hotels/Motels

General

120.0

140.0, 140.2

Envelope
{conditioned)

110.6, 110.7,
110.8,120.7

1403

Envelope
(unconditioned
process spaces)

NA

140.3(c)

HVAC
(conditioned)

110.2, 110.5,
120.1,120.2,
120.3,120.4,
120.5,120.8

Water Heating

110.3,120.3,
12008, 1209

Indoor Lighting
{conditioned,

process spaces)

110.9. 1208,
130.0.130.1, 1304

140.3(c). 140.6

140.0, 140.1

Indoor Lighting
(unconditioned and
parking garages)

110.9, 120 8,
130.0.130.1, 1304

140.3(c). 140.6

Outdoor Lighting

110.9, 130.0,
130.2,1304

140.7

Electrical Power
Distribution

110.11,130.5

Pool and Spa
Systems

110.4.110.5.
150.0(p)

Solar Ready
Buildings

110.10
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SECTION 110.2 - MANDATORY REQUIREMENTS FOR SPACECONDITIONING EQUIPMENT
[Note: This update brings the minimum efficiency requirements in alignment with ASHRAE 90.1]

Certification by Manufacturers. Any space-conditioning equipment listed in this section may be
installed only if the manufacturer has certified to the Commission that the equipment complies
with all the applicable requirements of this section.

(a) Efficiency. Equipment shall meet the applicable efficiency requirements in TABLE 110.2-A
through TABLE 110.2-K subject to the following:

1. If more than one efficiency standard is listed for any equipment in TABLE 110.2-A through
TABLE 110.2-K, the equipment shall meet all the applicable standards that are listed; and

2. If more than one test method is listed in TABLE 110.2-A through TABLE 110.2-K, the
equipment shall comply with the applicable efficiency standard when tested with each
listed test method; and

3. Where equipment serves more than one function, it shall comply with the efficiency
standards applicable to each function; and

4. Where a requirement is for equipment rated at its "maximum rated capacity" or "minimum
rated capacity,” the capacity shall be as provided for and allowed by the controls,

during steady-state operation. 1
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vV v v Vv

v

Table 110.2-a Electrically Operated Unitary Air Conditioners And Condensing Units —
Minimum Efficiency Requirements

Table 110.2-b Unitary And Applied Heat Pumps, Minimum Efficiency Requirements
Table 110.2-c Air-cooled Gas-engine Heat Pumps
Table 110.2-d Water Chiling Packages — Minimum Efficiency Requirements

Table 110.2-e Packaged Terminal Air Conditioners And Packaged Terminal Heat Pumps -
Minimum Efficiency Requirements

Table 110.2-f Heat Transfer EQuipment
Table 110.2-g Performance Requirements For Heat Rejection Equipment

Table 110.2-h Electrically Operated Variable Refrigerant Flow (Vrf) Air Conditioners
Minimum Efficiency Requirements

Table 110.2-i Electrically Operated Variable Refrigerant Flow Air-to-air And Applied Heat
Pumps - Minimum Efficiency Requirements

Table 110.2-] Warm-air Furnaces And Combination Warm-air Furnaces/Air-conditioning
Units, Warm-air Duct Furnaces, And Unit Heaters

Table 110.2-k Gas- And Oil-fired Boilers, Minimum Efficiency Requirements

12
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SECTION 120.2 — REQUIRED CONTROLS FOR SPACE-
CONDITIONING SYSTEMS
Nonresidential, high-rise residential, and hotel/motel buildings shall

comply with the applicable requirements of Sections 120.2(a)
through 120.2(k).

(&)
(b)
©

(c)
(e)
Q)

()
(h)

Thermostatic Controls for Each Zone.
Criteria for Zonal Thermostatic Controls.

Hotel/Motel Guest Room and High-rise Residential Dwelling Unit
Thermostats.

Heat Pump Controls.

Shut-off and Reset Controls for Space-conditioning Systems.
Dampers for Air Supply and Exhaust Equipment.

Isolation Area Devices.

Automatic Demand Shed Controls

13
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SECTION 120.2 - REQUIRED CONTROLS FOR SPACE-
CONDITIONING SYSTEMS [continued]

(1) Economizer Fault Detection and Diagnostics (FDD)

All newly installed air-cooled packaged direct expansion units with an
air handler mechanical cooling capacity greater than 54,000 Btu/hr
with an installed air economizer shall include a stand alone or
integrated Fault Detection and Diagnostics (FDD) system in
accordance with Subsections 120.2(i)1 through 120.2(i)8.

> List of Economizer Fault Detection and Diagnostics Certified to the

Energy Commission can be downloaded from
e


http://www.energy.ca.gov/title24/equipment_cert/fdd/
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SECTION 120.2 - REQUIRED CONTROLS FOR SPACE-
CONDITIONING SYSTEMS [continued]

() Direct Digital Controls (DDC).

(k) Optimum Start/Stop Controls.

Space conditioning systems with DDC to the zone level shall
have optimum start/stop controls. The control algorithm shall, as
a minimum, be a function of the difference between space
temperature and occupied setpoint, the outdoor air
temperature, and the amount of time prior to scheduled
occupancy. Mass radiant floor slab systems shall incorporate
floor temperature onto the optimum start algorithm.

15
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SECTION 140.4 — PRESCRIPTIVE REQUIREMENTS FOR SPACE
CONDITIONING SYSTEMS

(n) Mechanical System Shut-off.

>

Any directly conditioned space with operable wall or roof
openings to the outdoors shall be provided with interlock
controls that disable or reset the temperature setpoint to 55°F for
mechanical heating and disable or reset the temperature
setpoint to 90°F for mechanical cooling to that space when any
such opening is open for more than 5 minutes.

EXCEPTION 1 to Section 140.4(n): Interlocks are not required on
doors with automatic closing devices.

EXCEPTION 2 to Section 140.4(n): Any space without a
thermostatic control (thermostat or a space temperature sensor
used to control heating or cooling to the space).

16



TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

© 2016 NEMIC

CHANGES TO NONRESIDENTIAL APPENDIX NA7Y
— Installation And Acceptance Reguirements
For Nonresidential Buildings And Covered
Processes

17
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New Acceptance Test Requirements for 2016

13. Acceptance Test Requirements

13.1 New Acceptance Test Requirements for 2016

A. Building Envelope, §110.6:
+ No changes.
B. Mechanical Acceptance Tests, §120.5:
+ Thermal Energy Storage (TES) Systems (NRCA-MCH-15-A)
o Incorporates new acceptance criteria.
+ Minor clarifications:
> Qutdoor Air (NRCA-MCH-02-A)
> Supply Water Temperature Reset Controls (NRCA-MCH-09-A)
> Hydronic System Variable Flow Controls (NRCA-MCH-10-4)
> Fault Detection & Diagnostics for DX Units (NRAC-MCH-12-A)

> Automatic Fault Detection & Diagnostic for Air Handling & Zone Terminal
Units (NRCA-MCH-13-A)

C. Lighting Controls Acceptance Tests, §130.4:
+ New Acceptance Test
o Institutional Tuning of Lighting Controls (NRCA-LTI-05-A)
= Significant Alterations to Acceptance Tests
= New sampling allowance for acceptance tests.

= Changes to the lighting control occupancy sensor maximum time-out period.

= Changes to the weighted area calculation procedure reguirements.
+ Minor clarifications:

o Outdoor Lighting Acceptance Tests (NRCA-LTO-02-A)

D. Covered Process Spaces and Equipment, §120.6:

+ New Acceptance Tests

= Elevator Lighting and Ventilation Controls (NRCA-PRC-12-F)

- Escalator and Moving Walkway Speed Control (NRCA-PRC-13-F)
+ Changes to Acceptance Procedures

o Commercial Kitchen Exhaust (NRCA-PRC-02-A)

= Parking Garage Exhaust (NRCA-PRC-03-F)

18
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NA7.5.1 Outdoor Air: Variable Air and
Constant Volume Systems

19



STATE OF CALIFORNIA
N MIC OUTDOOR AIR ACCEPTANCE @
| CEC-NRCA-MCH-02- [Ravisad M CALIFORNIA ENERGY COMMISSION
CERTIFICATE OF ACCEPTANCE MRCA-MCH-02-A

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE -
S Outdoor Air Acceptance (Page 1of 3)

_

Note: Submit one Certificote of eptance for e
thaot must demonstrate compliance.

Suppaorting documentation needed to parform test includes:
As-built and for design documents [for example, Mechanical Equipment Schedules, Equipment
Start-Up Sheets or Balancing Reports).
28132016 Building Energy Efficiency Standards Monresidential Compliance Manual (MA7.5.1.1 Ventilation Systems: Variable Air
Systems At-4-Glonce and NA7.5.1.2 Constont Volume Systems Outdoor Air Acceptonce At-A-Glance).
22422016 Building Energy Efficiency Standards.
Instrumentation nesded to perform test includes:
a. Watch
b. calibrated means to measure airflow (i.e. hot-wire anemometer, velocity pressure probe, atc.).
i mMethod and equipment usad:
ii. Equipment calibration date (must be within one year)
System type (chadk sither Vav or Cav): J wav 0O cav
a. Check if variable Air Volume [VAV) and complete the following:
i Outside airflow is either factory calibrated or field clibrated.
O  checkif factory calibrated and attach calibration certification.
2 checkif field calibrated and attach calibration results.
Damper Control {must be checked):
O  Dynamic damper control is being used to control cutside air_ 4/ This is NOT a fixed minimum position).
fi.  One of the following dynamic controls is being utilized to control cutside air (check method used)
J outdgor Air CFM Compensation
Energy Balance Method
Demand Control Ventilation
Return Fan Tracking
Injection Fan Method
Dedicated Minimum Ventilation Damper with Pressure Control
J  other Active Control, Describe:
b.  check if Constant Air violume | caV) and verify the followi
O System is designed to provide a fized minimum 054 when the unit is on.
Method of delivering outside air to the unit [check one of the following):
O  oDutside air is ducted to the retwrn air plenum. confirm that outside air is ducted to either (check one of the following):
O within five ft. of the unit.

O within 15 ft of the unit, with the air directed substantially toward the unit.

O meturn air plenum is NOT used to distribute outside air to the unit. [i.e. outside air is ducted directly to the unit or outside air is
provided independent of the unit.}
Pre-ocoupancy purge has been programmed for the 1-hour period immediately before the building is normally occupied to provide (one
of the following methods must be verified and checked):

a. The conditioned floor area times the ventilation rate from the 202422016 Building Energy Efficiency Standards TABLE 120.1-&_ or 15
cfm per person times the expected number of ocoupants, whichever is less.

3 complete air changes to the zone served by the air handler.

© 2016 N EM IC | Ca& Building Energy Effidency Standards - 20422016 Monresidential Compliance

20
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— OUTDOOR AIR ACCEPTANCE @
N MIC Dy SP———

| CECNREA MEH G2 [Revesd ML) CERTIFICATE OF ACCEPTANCE NRCA-MCH-02-A
NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE CERﬂFl(ﬂTEEIFﬂ((EPTP«N(E c'l.ltdc»ﬂl' AIrAECEpﬂI‘ID‘ [Pag-‘-lﬂfa,

: S )
—
Syibam Marra of |dentificeion Mag

B. NA7.5.1.1 Outdoor Air Acceptance Functional Testing mm
Step 1: Disable demand control ventilation (if applicable)
Step 2: Werify unit is not in economizer mode during test (economizer disabled). “n

Note: Shoded boxes do not apply for CAV systems

Step 3: CAV and VAV testing at full supply airflow _—

A:Iju..rt supply air to achieve design airflow or maximum airflow at full

Supporting documentation nee
As-built and/'or design dot
Start-Up Sheets or Balanc
28432016 Building Energy
Systems At-A-Glonce and |
. 28423016 Building Energy
Instrumentation needed to per
a. ‘watch
b.  calibrated means to meas
i method and equipn
i Equipment calibrati
system type [chedk sither vawv
a. check if variable air volur
i Outside airflow is ei
O checkiff
0 checkiffi
Damper Control mi L WA, = i Bqui rilow (Step3b,/Step3c)
O  Dynamic
ii.  One of the following
O outdoor,
Energy B:
Demand (
Raturm Fa
Injection
Dedicate
O other act
b.  check if Constant Air Volu
O  systemis
method of delivering cutside ai
O Outside air is ducte
O withinfn
O within 1!

Mote: The intent of this test is to ensure that 1) all air handlers provide the minimum amount of 0sa and 2) VAV air handlers use dynamic
controls to avoid over ventilation.

O meturn air plenum is |
provided independen
Pre-ocoupancy purge has been
of the following methods must
a. The conditioned floor are:
cfm per person times the |

b. 3 complete air chi

| CA Building Energy Efficiency Standar

C& Building Energy Effidency Standards - 20433 Monresidential Compliance

© 2016 NEMIC
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STATE OF CALIFCRNIA

QUTDOOR AIR ACCEPT

CEC-NRCA-MCHI2-# (Fisvisad MMYY)
CERTIFICATE OF ACCEFTANCE

STATE OF CALIFORMNIA

OUTDOOR AIR ACCEPTANCE

CEC-NRCA-MCH-02-# (Revisad MMYY)

CERTIFICATE OF ACCEPTANCE

Outdoor Air Acceptance

STATE OF CALIFORNIA

OUTDOOR AIR ACCEPTANCE

CEC-NRCA-MCH-I2-A (Revisad M)

mLIFDRNIAENEHG\'mmSMN@

I
CERTIFICATE OF ACCEPTANCE

MNRCA-MCH-02-A

Outdoor Air Acceptance

(Page 3 of 3)

Project Hama:

Endcremmant Agency:

Parreit Murmizer:

Outdoor Air Acceptance

Project Nema:

Project Addrea:

Syitam Marme or dantificetonTax

Project Kama:

Project Addra:

oty

ETE

Projict Addriia:

TP ey

Note: Submit one Certificate of A
that must demonstrate complian

B. MA7.5.1.1 Qutdoor Air Acceptance Fu

Step 1: Disable demand control ventilation |

Step 2: Verify unit is not in economizer mod

inteny: | Verify measured outside

Note: shoded boxes do not apply for CAV sy

Syatam Marse o idmiificsionTag

Syt Location o Afea Servad

DOCUMENTATION AUTHOR'S DECLARATION STATEMENT

1. | certify that this Certificate of Acceptance documentation is accurate and complete.

Discumentation Author Kame:

Dooumentation Author Signature:

Documentation Author Company Hame:

Dake Signed:

Acdress:

ATT Castificabion Igentification [If applicable]:

units. Refe MECH-31

A. Construction Inspection

Note: MCH-02-4 can be performed i

1.  Supporting documentation ne
As-built and/or design do
Start-Up Sheets or Balanc
28422018 Building Energ
Systems At-A-Glance and

. 28432016 Building Energ
Instrumentation neaded to pal
a.  watch
b.  calibrated maans to mea

i Method and equip

[ Equipment calibrat

System type [chack either vav

3. Check if variable Air volu

i Outside airflow ise

J checkifi

J checkifi

bamper Control {m

J Dynamic

iii.  one of the followin

J  Qutdoor

Energy B

Demand

Return F

Injection

Dedicate

Other ac

b.  Check if Constant Air Vol

O  Ssystemis

method of delivering outside 2

O  Outside air is ducted

O Within f

O within 1

O meturn air plenum is
provided independ

Step 3: CAV and VAV testing at full supply ai

Adjust supply air to achieve design airf

* ool ing. -Record VFD speed [Hz).

b, measured outdoor airflow reading |cfr

Required cutdoor airflow {cfm) (from |

< Eguipment Schedules).

Time for outside air damper to stabiliz

a4 | minutes):

Step 4: VAV testing at reduced supply airflo

a.  Adjust supply airflow to either the sum
total design airflow. -Record VFD spees

b, Measured outdoor airflow reading (cfr

. Required outdoor airflow (cfm) (from

d. Time for outside air damper to stabiliz

Step 5: Return to initial conditions (check)

C. Testing Calculations & Results

Determine Percent Owutside air at full supply

a. %0, = Measured outdoor airflow re;

b %04, is within 10% of design Outside

€. Dutside air damper position stabilizes

Determing Percent Outside air at reduced su

3. | %DM = Measured outdoor airflow re

b | %0y, is within 10% of design Outside

€. | Outside air damper position stabilizes

Mote: The intent of this test is to ensure that
controls to avoid over ventilation.

D. Evaluation

Pass: All Construction Inspection resp

2| froyes)

Pre-occupancy purge has been
of the following methods must

a. The conditioned floor are

ity Statey/ 3o

Fhone:

FIELD TECHNICIAN'S DECLARATION STATEMENT

1 certify the following under penalty of perjury, under the laws of the State of California:
1. The information provided on this Certificate of Acceptance is true and comect.

2. 1 am the person who performed the acceptance verification reported on this Certificate of Acceptance |Field Technician).
3. The construction or installation identified on this Certificate of Acceptance complies with the applicable acceptance requirements
indicated in the plans and specifications approved by the enforcement agency, and conforms to the applicable acceptance

requirements and procedures specified in Reference Nonresidential Appendix MAT.

1 have confirmed that the Certificate|s) of Installation for the construction or installation identified on this Certificate of Acceptance has
been completed and signed by the responsible builder/installer and has been posted or made available with the building permit(s)

issued for the building.

Field Tectmician Name:

Fizidl Techmician Signature:

Fiield Technician Company Name:

Position with Company [Titke]:

Amcress:

ATT Cartification Ioentiication [if applicanie]:

City/state) S

Phone:

Date Signed:

RESPOMNSIBLE PERSON'S DECLARATION STATEMENT

1 certify the following under penalty of perjury, under the laws of the state of California:

1. 1am the Field Technician, or the Field Technician is acting on my behalf as my employees or my agent and | have reviewed the

information provided on this Certificate of Acceptance.

1 am eligible under Division 3 of the Business and Professions Code in the applicable classification to accept responsibility for the
system design, construction or installation of features, materials, components, or manufactured devices for the scope of work
identified on this Certificate of Acceptance and attest to the declarations in this statement (responsible acceptance person).

The information provided on this Certificate of Acceptance substantiates that the construction or installation identified on this
certificate of Acceptance complies with the acceptance requirements indicated in the plans and specifications approved by the
enforcement agency, and conforms to the applicable acceptance requirements and procedures specified in Reference Nonresidential

appendiz NAT.

I have confirmed that the Certificate(s) of Installation for the construction or installation identified on this Certificate of Acceptance has

been completed and is posted or made available with the building permit(s) issued for the building.

1 will ensure that a completed, signed copy of this Certificate of Acceptance shall be posted, or made available with the building
permit(s) issued for the building, and made available to the enforcemeant agency for all applicable inspections. 1 understand thata
signed copy of this Certificate of Acceptance is required to be induded with the documentation the builder provides to the building

OWNEr 3t OCCUpancy.

Responsioke AccEptance Ferson Name

Responsitie Acreptance Person Signsture:

Fesponmble Acceptance Ferson Company Name:

Position with Compary [Title):

Address:

LB License:

Cityy/Sarbe Zin:

Fhone:

cfm per person times the
b. 3  Complete air ch

| CA Building Energy Efficiency Standal

CA Building Energy Efficiency Standards - 204

CA Building Energy Efficiency standards - 20422016 Monresidential Compliance




MNRCA-MCH-02-A
{Page 1 of 1)

CERTIFICATE OF ACCEPTANCE— USER INSTRUCTIONS
Qutdoor Air Acceptance

STATE OF CALIFORNIA

OUTDOOR AIR ACCEPTAN
CEC-NRCA-MCHI2-A (Revisad MWYY)

CERTIFICATE OF ACCEPTANCE
Outdoor Air Acceptance

STATE OF CALIFORNIA

OUTDOOR AIR ACCEPTANCE

CEC-NRCGA-MCH-D2-4 (Revisad MIWYY)
CERTIFICATE OF ACCEPTANCE

N MIC

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE STATE OF CALIFORNIA

OUTDOOR AIR ACCEPTA

NRCA-MCH-02-A User Instructions

© 2016 NEMIC

CEC-NRCA-MCH-12-A [Revisad MM
CERTIFICATE OF ACCEPTANCE

Qutdoor Air Acceptance

Tregmet Nama:

This form is used to document results of the minimurm cutdoor air ventilation tests for both constant and variable air volume fan

QOutdoor Air Acceptance

Projmct Nama:

Projmct Addrea:

yitam Nars or |3en BTcesony Ak

Project Addrma;

Project Adedrma:

Syibam Mara o | tfcation T

Eyabam Narme o 1S e

Note: Submit one Certificate of Acc
that must demonstrate compliance

B. NA7.5.1.1 Outdoor Air A

DOCUMENTATION AUTHOR'S DECLARATI

1.

1 certify that this Cartificate of Accep

systems. A separate form should be completed for each system tested. The form is separated into several basic sections:

construction inspection; functional testing; testing calculations and results; and pass/fail evaluation. Each section consists of a
combination of data entry reguirements and check boxes.

Section A. Construction Inspection

Fun

P

Step 1- Disable demand control ventilation (if

Documenttion Author Kame:

D

Step 2 Verify unit is not in economizer mode |

Intent: V'Eﬂ_ﬂl’ ° = -

Note: shaded boxes do not apply for CAV syster

Author Compeny Name:

Adcress:

units. Ref MEEH-3C|

A. Construction Inspection
Note: MCH-02-A can be performed in ¢

Step 3: CAV and VAV testing at full supply airfl

Adjust supply air to achieve design airflor
cooling. -Recard VFD speed [Hz).

b

Measured outdoor airflow reading (cfim)

1.  Supporting documentation need
as-buitt and,lor design docu
Start-Up Sheets or Balancin
22422015 Building Energy £
Systems At-A-Glance and N
28133016 Building Energy E

Instrumentation neaded to parfc
a.  ‘watch

b.  calibrated maans to maasu

[ Method and equipme

[ Equipment calibratio

system type [chedk either vav o

a. Check if variable air volum

[ Outside airflow is eitl

O checkif far

O  checkif fie

Damper Control {mu:

O  Dynamicd

Required outdoor airflow (cfm) (from s

- Equipment Schedules).

Time for outside air damper to stabilize :
(minutes):

Step 4: VAV testing at reduced supply airflow

adjust supply airflow to either the sum o
total design airflow. -Record VFD spead |

b

Measured outdoor airflow reading (cfm)

(=

Required cutdoor airflow (cfm) (frem A

d.

Time for outside air damper to stabilize :

Gy /statel B

FIELD TECHNICIAN'S DECLARATION STAT

1 certify the following under penalty of pe

1.
2.
3.

The information provided on this Ce
1 am the person who performed the |
The construction or installation ident
indicated in the plans and specificati
requirements and procedures specifi
I have confirmad that the Certificate
been completed and signed by the e
issued for the building.

Field Techmcan Hame:

Fiekd Technican Company Name:

Step 5: Return to initial conditions (check)

C. Testing Calculations & Results

Determine Percent Outside Air at full supply ain

0, = Measured outdoor airflow read

b

0y, is within 10% of design Outside Ai

fi.  One of the following

O  oOutdoor &

Energy Bal:

Demand Ci

Return Fan

Injection Fi

Dedicated

O  other Activ

b.  Check if Constant Air Volum
O systemisd
method of delivering cutside air
O outside air is ducted tc

O within five

O within 15

O Return air plenum is N

(=

Outside air damper position stabilizes wi

Determine Percent Outside Air at reduced supg

08 = Measured outdoor airflow read

%04y, is within 10% of design Outside A

Outside air damper position stabilizes wi

: The intent of this test is to ensure that 1)
controls to avoid over ventilation.

D. Evaluation

O

Pass: all Construction Inspection respon
¥ - yes)

Agcress:

City/stae/Fa:

RESPONSIBLE PERSON'S DECLARATION S

1 certify the following under penalty of pe

1.

1 am the Field Technician, or the Fiel
information provided on this Certific
1 am eligible under Division 3 of the t
systemn design, construction or instal
identified on this Certificate of Acceg
The information provided on this Ce
Certificate of Acceptance complies w
enforcement agency, and conforms t
Appendiz NA7.

1 have confirmed that the Certificate
been completed and is posted or ma
1 will ensure that a complated, signe
permit(s) issued for the building, and
signed copy of this Certificate of Aco
oWner at Docupancy.

Fespanzinie Acceptance Fersan Hame:

provided inc
Pre-occupancy purge has been p
of the following methods must b
a. The conditioned floor area
fm per person times the &
b 3 complete air cha

| ‘ca Building Energy Efficiency Standard

CA Building Energy Effidency Standards - 2043

plarcs Ferson Company

CA Building Energy Efficiency Standards -.

This pre-test section consists of check boxes and data entry requirements for both constant and variable air
volume systemns. Complete only the check boxes associated with the appropriste system type.

Section B. NA7.5.1.1 Outdoor Air Acceptance - Functional Testing
This section consists of check boxes and data entry reguirements for both constant and variable air volume
systems. Enter data associated with the appropriate system type as instructed.

Section C. Testing Colculations and Results
This section consists of data entry requirements for both constant and variable air volume systems. Enter data
associated with the appropriate system type as instructed.

Section D. Evaluation
This section contains check boxes to indicate the pass/fail results of the test{s|. Check the appropriate box. Amy
porticn that fails should be explained in the given rows.

Declaration Statements
This section contains fillable fields for three declaration statements: one from the Documentation Author, one

from the Field Technician, and one from the Responsible Person. Each area contains a combination of check

boxes and data entry reguirements. including signature; date; and license number. Complete check boxes and
enter data 3s instructed.

The Documentation Author is the person completing the form. The Field Technician is responsible for
performing and documenting the results of the acceptance procedures on the Certificate of Acceptance forms.
The Field Technician must sign the Centificate of Acceptance to certify that the information he or she provides
on the Certificate of Acceptance is true and correct. It iz important to note that the Field Technician iz not
required to hawve a contractor’s, architect’s or engineer’s license. & Responsible Person is eligible under Division
3 of the Business and Professions code in the applicable classification to take responsibility for the scope of
work specified by the Certificate of Acceptance document. The Responsible Person can also perform the field
resting and verification work, and if this is the case the Responsible Person must complete and sign both the
Field Technician’s signature block and the Responsible Person’s signature block on the Certificate of
Acceptance form. The Besponsible Person assumes responsibility for the acceptance testing work performed by
the Field Technician agent or employes.

CA Building Energy Efficiency Standards - 20422016 Monresidential Compliance
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NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE
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STATE OF GALIFORNIA
AIR ECONOMIZER CONTROLS ACCEPTANCE

CEC-NRCA-MCH-DS-A (Revisad Kk

CERTIFICATE OF ACCEPTANCE MNRCA-MCH-05-A
Air Economizer Controls Acceptance [Page 1 of 3)

_

| CA Building Energy Efficiency Standards - 22482016 Monresidential Compliance

Syibam Marre o |dantificatonTag:

Systin Location or Ama Sereed:

Instrumentation to perform test includes:
a. Hand-held temperature probe
calibration Date: (must be within last year)
b. Device capable of calculating enthalpy
calibration Date: (must be within kast year)
1.2 kiohm Resistor | when specified by the manufacturer]

Installation: [all of the following boxes should be checked)

J  Economizer high imit shutoff control complies with Table 140.4- found in the 28422016 Building Energy Efficiency Standards
Saction 140.4(e}3.
J  Economizer reliability features are present per 28232015 Building Energy Efficiency Standards Section 140.4{e)4:
a. S-year manufacturer warranty of economizer assembly
b. Provide a product specification sheet proving capability of at least 60,000 actuations
. Provide a product specification sheet proving compliance with AMCA Standard 500 damper leakage at 10 d’mp"n.‘l’t_2 at1.0
in'w.g. -A product specification sheet showing the manufacturer's results after following the testing procedures of
AMCA Standard 500 or AMCA certification by a third party under AMCA Publication 511 can be used to satisfy this
requirement (Class 14, 1, and 2 are acceptable).
d. If the high limit setpoint is fived dry-bulb or fixed enthalpy + fixed dry-bulbk then the control shall have an adjustable
setpaint
&_ utdoor air, raturn air, mized air, and supply air sensors shall be calibrated as follows:
i. Drybulb and wetbulb temperaturas accurate to $2°F over the range of 40°F to B0°F
iL. Enthalpy accurate to £3 Btu/1b over the range of 20 Btw/b to 36 Btu/lb
iili. Relative humidity (RH) accurate to £5% over the range of 20% to E0% RH
f. check that the sensor performance curve[s) is provided by the factory and sensor output valwes measured during sensor
calibration are plotted on the performance curve(s)
E- Sensors used for high limit control shall be located to prevent false readings, mcluding but not limited to being properly
shielded from direct sunlight.
Wnitary systems with an economizer have control systems, including two-stage or electronic thermostats, that oycle
compressors off when economizers can provide partial cooling

System has return fan speed control, relief dampers, or dedicated relief fans to prevent building over prassurization in full
eConomizer mode.

For systems with DDC controls, sensor used for economizer lockout has been factory or field calibrated.

For systems with non-DDC controls, manufacturer's startup and testing procedures have been applied.

25



STATE OF CALIFORNIA
N MIC - i AIR ECONOMIZER CONTROLS ACCEPTANCE
STATE OF CALIFGRNIA | CEC-NRCA-MCHIS-A (Revisad MY

AIR ECONOMIZER CONT TcepmiFicate oF ACCEPTANCE
| CEC-MRCA-MCH-IS-A (Revisad Mk

CERTIFICATE OF ACCEFTANCE Air Economizer Controls Acceptance
Al Economizer Controls Acceptar _m

_

Syatam Nare o | Santification T Syatem Loction or A Servnd:

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE

Projwct Aadreia:

Spibam Narva o | dantifionion, g

swportingdncll'nelmaﬁnn nee Economizer damper modulates 100% open.
- 015 Building Energy Returm air dampa' modulates 100% dosed.

2015 016 Building Energy
Instrumentation to perform tes
& Hand-held temperature p
calibration Date

b. Device capable of calculat step 3: Disable the economizer and simulate a cooling demand. verify the following:

Calibration Date Economizer damper closes to its minimum position.
€. 1.2 kohm Resistor | when Al q)pllcdlle fans and dampers operate as intended to maintain building pressure.

3. Imstallation: (all of the following
Step 4: If the unit is equipped with heating, simulate a heating demand and enable the economizer. verify the following:
O  Economizer high imil E zer da | 0 its mini itio
section 140,423, conomizer damper closes to its minimum position.

o remard . inima |
.

a. S-year manui Step 5: Turn off the unit and verify the following:

b. Provide a prc a. Economizer damper closes complately.
. Provide apra | Step 6 System returned to initial operating conditions
imwE 4|
AMCA Sta
requirems
d. If the high lin
setpaint . - - "
e Outdoor air Step 4: Simulate heating demand and enable the economizer [all answers are ¥).

i Dr\'rt Step 5: Turn off the unit {all answers are ¥). --

iL. Entl

iii.. Rel

. check that th
calibratior

E- Sensors used
shielded fi

Unitary systems with
compressors off whe

Step 2: Simulate cooling load and enable the economizer (all answers are ¥).
Step 3: Simulate cooling load and dizable the economizer (all answers are

D. Evaluation
PASS5: All Construction Inspect ponses are complete and all Testing Results.
ifi 1 di

System has return far
econamizer mode.

For systems with DD(

]
=
f

=
E]

For systems with non

CA Building Energy Efficiency Standar
© 2016 N EM IC | CA Building Energy Efficiency Standards - 38482016 Nonresidential Compliance
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NA7.5.8 Supply Water Temperature Reset
Controls Acceptance

27
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NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE
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STATE OF CALIFORNIA

SUPPLY WATER TEMPERATURE RESET CONTROLS ACCEPTANCE

CEC-MRCA-MCH-DS-A (Revisad CALIFORNIA ENERGY COMMI

CERTIFICATE OF ACCEPTANCE NR C

1. suppaorting documentation needed to perform test indudes, but not limited to:

28222016 Building Energy Efficiency Standards Monresidential Compliance Manual (NA7.5.8 Supply Water
gture Reset Controls Acceptance Af-A-Glance)

O  Provide supporting documentation.
O  Field-calibrated by Controls contractor or other.

O ¢ iof calibrated reference sensor, icewater or drywell ba
O  provide supporting documentation.

B. Functional Testing | Results |

Step 1: Test Maximum Reset Value

O  ractory calibrated

a.  Change reset control variable to its maximum value. This can be accomplished by any one of the following [check method):

. Werify that actual system temperature changes to within 2% of the new satpoint.

"o vty ot e o ot wasr emperurs stpan et o o | v |

C Testing e
System passes criteria in 1c, 2c and 3d ““

CA Building Energy Effici ndards - 20432016 Monresidential Compliance
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ATE OF CALIFCRNIA
TE OF CALIFORNIA SUPPLY WATER TEMPERATURE RESET CONTROLS ACCEPTANCE @
N MIC SUPPLY WATER TEMPER/ | GECHREANCH 094 (Revised M) CALIFORNIA ENERGY COMMISSION

| CEC-MRCA-MCH-D9-A (Ravisad W)
NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE CERTIFICATE OF ACCEPTANCE

Supply Water Temperature Comtrols

Project Asdrea:

Syatam Marra o Sntifiaton T

Ensure that both the cf
outdoor gir termperatun

-2016 Building Energy Ef

ture Reset Contrals /

2. Instrumentation to perform test inclu

calibrated reference temper:

calibration Date:

3. Document that hydronic system suppl
Factory calibrated

Provide supporting document

Field-calibrated by controls cc

Calibration complete, hydroni

Provide supporting document

B. Functional Testing

Step 1: Test Maximum Reset Value

a.  Change reset control variable to its
O  commanding at least one co
O  adjust discharge air temperz
O  oOwerride actual outdoor air ¢

b.  werify that chilled or hot water tem

. Verify that actual system temperat

Step 2: Test Minimum Resat Value

a.  Change reset control variable to its

b.  werify that chilled or hot water ten

. Verify that actual system temperat

Step 3: Test Automatic Control of Reset
Restore rasat control variable to au
Werify that chilled or hot water ten
werify that actual supply temperat:
Werify that actual supply temperat

C. Testing Results

© 2016 NEMIC




STATE OF CALIFORNIA CERTIFICATE OF ACCEFTANCE— USER INSTRUCTIONS
STATE OF CALIFORNIA. SUPPLY WATER TEMPERATL Supply Water Temperature Controls Acceptance
SUPPLY WATER TEMPER |CEStioAMOr 054 [Revser i)

NRCA-MCH-03-A
{Page 1 of 1)

N MIC

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE

© 2016 NEMIC

CEC-NRCA-MCH-D9-A (Revised MW

CERTIFICATE OF ACCEPTANCE

CERTIFICATE OF ACCEPTANCE

Supply Water Temperature Controls Acc

Supply Water Temperature Control

Projmct Huma:

Projec Azires:

Syatam Marme o dantificeson e

Froject Nama:

[ET=Yr=—n

[T Py

Note: Submit one Certificote of Acct
that must demonstrate complignce.

D. Evaluation

O pass: all construction Inspaction resp

Motes:

Ensure that both the «
outdoor gir temperatu

—

A. Construction Inspection

1. Supporting documentation needed
208132016 Building Energy E
Tempergture Reset Controls
2. Instrumentation to perform test inch

a. calibrated reference tempe

1. calibration Date: _

3. Document that hydronic system supy
Factory calibrated

Provide supporting documen

Field-calibrated by Controls ¢

calibration complete, hydron

Provide supporting documen

a.

B. Functional Testing
Step 1: Test Maximum Reset Value

a.  Change reset control variable to #

O  commanding at least one c
a adjust discharge air tempe:
O  owverride actual outdoor air
b.  werify that chilled or hot water te
C.  Verify that actual system temperz

Step 2: Test Minimum Reset Value

a. change reset contrel variable to i
b.  werify that chilled or hot water te
. Verify that actual system temperz

Step 3: Test Automatic Control of Rese

Restore resat control variable to @
Verify that chilled or hot water te
\erify that actual supply tempera

verify that actual supply tempera

C. Testing Results
System passes criteria in 1c, 2c and 3d

CA Building Energy Efficiency Standards

A Building Energy Efficency Standards - 200

Declar

MRCA-MCH-09-A User Instructions

A, Construction Inspection

This pre-test section consists of check boxes and data entry requirements. Complete check boxes and enter data
as instructed.

E. Functional Testing

This zection consists of check boxes and ves or no guestions arranged by individual test. Check each box or circle
the correct answer for each specific test or line item_

C. Testing Results

This zection consists of check boxes for each test procedure. Complete check boxes as instructed.

D. Evaluation
Check the appropriate box as instructed.

ktion Statements of Acceptance

This zection contains fillable fields for three declaration statements: one from the Documentation Author, one

from the Field Technician, and ene from the Responsible Person. Each area contains a combination of check
boxes and data entry reguirements, including signature; date; and license number. Complete check boxes and
enter data as instructed.

The Documentation Author is the person completing the form. The Field Technician is responsible for performing
and documenting the results of the acceptance procedures on the Certificate of Acceptance forms. The Field
Technician must sign the Certificate of Acceptance to centify that the information he or she provides on the
Certificate of Acceptance is true and correct. It is important to note that the Field Technician is not required to
have a contractor’s, architect’s or engineer’s license. A Responsible Person is eligible under Division 3 of the
Business and Professzions code in the applicable classification to take responsibility for the scope of work
specified by the Certificate of Acceptance document. The Responsible Person can also perform the field testing
and verification work, and if this is the case the Responsible Person must complete and sign both the Field
Technician's signature block and the Responsible Person’s signature block on the Certificate of Acceptance form.

The Responsible Person assumes responsibility for the acceptance testing work performed by the Field

Technician sgent or employves.

ca Eu’l*iirg Energy Efficiency Standards - 20432016 Monresidential Compliance
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NA7.5.9 Hydronic System Variable Flow
Control Acceptance
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STATE OF CALIFORNIA
HYDRONIC SYSTEM VARIABLE FLOW CONTROL ACCEPTANCE

Syitare Narre o |SantificetionTag: Syitarn Locaticn of Aras Served:

a. Calibrated differential pressure gauge (hydronic manometer)

For systems without direct digital control of individual coils reporting to the central control panel, differential pressure is measured at
or near the most remote heat exchanger or the heat exchanger requiring the greatest differential pressure.

O  calibration complete. -all pressure sensors $10% of calibrated _-|Pre

int i 2 BOSE open.

B. Functional Testing

Step 1 Minimum / Low flow test

Close coil control valves to acl a maximum of 50% of desizn flow
W that the operating speed decreases
c.  Werify that the current operating speed has not increased (for all other systems that are not DDC)

Record the system pressure as measured at the control sensor (either ft. w.c. or psig)
Note: 2.31 ft w.c. = 1.0 psil

| CA Building Energy Efficiency Standards - 28422015 Monresidential Compliance
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N MIC |pem
HYDRONIC SYSTEM VARIA

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE | CEC-NRCA-MCH-10-4 (Revisad i
CERTIFICATE OF ACCEPTANCE

Hydronic System Yariable Flow Contre

Syatare Marre o |antifiction T

demonstrate compliance.

[mtent [ ensure that hydronic pum

A. Construction Inspection

1. Supporting decumentation needed to p
a.  As-built and/or Design Documer
g Building Energy Effici
Varioble Flow Control Acceptant
€. S%a2016 Building Energy Effici
2. Instrumentation to perform test include
a. Calibrated differential pressure |
3. Installation:

Pressure sensor location, setpoi
120.4{j) 6B.

For systerns without direct digiti
or near the most remote heat &
For systerns with direct digital o
wvalve requiring the most pressw

Excaption taken. {Heating hot w

4. pocument that all control pressure sens
O Factory calibrated

O Provide supporting documentat

O Field calibrated by Controls cont

O  calibration complate. -All pressy

B. Functional Testing

Step 1: Minimum / Low flow test
Close coil control valves to achieve a
werify that the operating speed decr
werify that the current operating spe
Record the system pressure as meas

Record the system pressure setpoint

i= the prassure reading on line 1.d. w
Did the system operation stabilize wi

CA Building Energy Efficiency Standarc

© 2016 NEMIC

(Page 1 of 1)

MRCA-MCH-10-A User Instructions

boxes and data entry requirements. s and enter data

¢ boxes for each test &. Complete check boxes as instructed.

ortant to note that the Field Technician is not required to
le Person iz eligible under

on can also pe e field
nplete and sign both the Field

CA Building Energy Efficiency Standards - 28442016 Nenresidential Compliance
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NA7.5.11 Fault Detection and Diagnhostics
(FDD) for Packaged Direct-Expansion (DX)
Units Acceptance

34



STATE OF CALIFCRNIA
N MIC FAULT DETECTION AND DIAGNOSTICS FOR PACKAGED DIRECT EXPANSION UNITS
| CEC-NRCA-MCH-12-4 (Revisad CALIFORNLA ENERGY COMMISS:

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE
Fault Detection and Diagnostics (FDD) for Packag

O  The Fault Detection and Diagnostics (FOD) hardware is installed on the unit.
The FDD system is certified to the California Energy Commission.

2. The following ai sensors are permanenthy instal

O  Supply &ir Sensor

O  Return Air Sensor (appl for differential economizer operation only)

Functional Testing
Air Temperature Sensor Failure/Fault
Step 1: Verify the FDD system indicates normal operation

O FDD system indicates normal operation

Step 1: Coordinate this test with NACA-MCH-05-4 (NA 7.5.4 Air Economizer Controls), and simulate failure by immobilizing the outdoor air
economizer damper by disconnecting the control signal from the damper actuator (or another method specified by the manufacturer). Verify
the foll.uwing

© 20 1 6 N E M IC CA Building Energy Efficiency Standards - 284420156 Nonresidential Compliance




\TE OF CALIFORMIA

N MIC CTATE OF CALIFCRNE FAULT DETECTION AND DIAGNOSTICS FOR PACKAGED DIRECT EXPANSION UNITS
FAULT DETECTION DIAGH | FEEReAM d

| CEC-MRCA-MCH-12-4 (Revised Ml
CERTIFICATE OF ACCEPTANCE

Fault Detection and Diagnostics (FOD) for F

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE

Sptam Merre o |denifiaton M

demonstrate compliono

A. Construction Inspection

1. Prior to functional testing, verify and docume
O  The Fault Detection and Diagnostics
O  The FDD system is certified to the

2. The following air temperature sensors are pe

O  supply Air Sensor
O  Return Air Sensor (applicable for dif

B. Functional Testing

Air Temperature Sensor Failure/Fault

Step 1: Verify the FOD system indicates normal

Step 2: Disconnect outside air temperature sen
C  FDD system reports a fault

Step 3: Connect outside air temperature sensol
O FDD system indicates normal operatio

Excess Dutside Air

Step 1 Coordinate this test with NACA-MOH-0Z
C FDD system indicates normal operatio

Economizer Operation

Step 1: Coordinate this test with NACA-MCH-0F
economizer damper by disconnecting the contn
the following:

O FDD system reports a fault
Step 2: Successfully complete and pass MRCA-N

C  FDD system reports normal eperation

Testing Results
Test passes if all boxes are checked under Fund

CA Building Energy Efficiency Standards -2
© 2016 NEMIC CA Building Energy Efficiency Standards - 38422016 Nonresidential Compliance




N MIC T:T;;TJT]FHSFEC?’EE-HON AND DI CERTIFICATE OF ACCEPTANCE— USER INSTRUCTIONS NRCA-MCH-12-A

STATE OF CALIFORMIA | CECHRCA-MCH-12-4 [Revisad MY Fault Detection and Diagnostics (FDD) for Packaged Direct Expansion Units (Page 1 of1)
NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE FAULT DETECTION M[ CERTIFICATE OF PTANCE

(CECNROAMOH 124 [Revisad MMIYY) : : " . MRCA-MCH-12-A User Instructions
CERTIFICATE OF ACCEPTANCE Fault Detection and Diagnostics (FDD) ORI Lot SRl INSTIUCTIoNS
Fault Detection and Diagnostics |
Project Name: Prymt fodres:

Section A, C . .
This pre-test section consists of check boxes and data entry reguirements. Complete check boxes and enter data
Project Asdnes: TP T Tp—————— as instructed.

Ttar Name o ISar et i

Section B Functional Testi

D Evaluation This section consists of check boxes and ves or no guestions arranged by individual test. Check each box or cirde

Hiote: Submit one Certificats of Accet || - pass: Al Construction Inspection res) he correct answer for each specific test or line jtem,

demonstrate compliance.
MNotes:

Section C, Testine B
A. Construction Inspection This section consists of check boxes for each test procedure. Complete check boxes as instructed.
1. prigr to functional testing, verify a

Section D. Evaluation

) )

O  The Fauit Detection and |

O  The FOD system is certifi
2. The following sir tempersture sen Declaration Statements of Acceptance

0 Outside Air Sensor This section contains fillable fields for three declaration statements: one from the Documentation Author, one

O Supply Air Sensor from the Field Technician, and gne from the Responsible Person. Each area contains 3 combination of check

O  Return Air Sensor (applic boxes and data entry reguirements including signature; date; and license number. Complete check boxes and
enter data as instructed.

B. Functional Testing

Air Temperature Sensor Failure/Fau and documenting the resuits of the acceptance procedures on the Certificate of Acceptance forms. The Field

Step 1. Verify the FOD system indica Technician must sign the Certificate of Acceptance to certify that the information he or she provides on the
Step 2: Disconnect outside air tempi Centificate of Acceptance is true and correct. It is important to note that the Field Technician is not reguired to
have a contractor's, architect’s or engineer’s license. A Responsible Person is eligible under Division 2 of the

T FOD system reports a fault Business and Professions code in the applicable classification to take responsibility for the scope of work

Step 3: Connect outside air tempera specified by the Certificate of Acceptance document. The Responsible Person can also perform the field testing

O FDD system indicates norm A0 d i b h he Besponsible P Q0 must d

Technician’s siznature block and the Responsible Person’s signature block on the Certificate of Acceptance form.
Excess Outside Air The Responsible Person assumes responsibility for the acceptance testing work performed by the Field

Step 1. Coordinate this test with NA Technician agent or employes.

C FDD system indicates norm

Economizer Operation

Step 1: Coordinate this test with A
economizer damper by disconnectin
the following:

C  FDD system reports a fault

Step 2: Successfully complete and pi

C  FDD system reports norma

C. Testing Results
Test passes if all boxes are checked v

CA Building Energy Efficiency Stal

'CA Building Energy Efficiency Standard
© 2016 NEMIC CA Building Energy Efficiency Standards - 28422016 Nonresidential Compliance
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NA7.5.12 FDD for Air Handling Units and Zone
Terminal Units Acceptance
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NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE

© 2016 NEMIC

ATE OF CALIFORNIA.

AUTOMATIC FAULT DETECTION AND DIAGNOSTICS FOR AIR HAMDLING UNITS AND
ZONE TERMINAL UNITS ACCEPTANCE

| CEC-HRCA-MCH-13-4 (Revisag CALIFORMIA ENERG

CERTIFICATE OF ACCEPTANC
Awtomatic Fault ion and Diagnestics (FDD) fer Air Handling Units and Zone Terminal Units Acceptance [Page 1of 5)

__

eptance for each system that

1. Instrumentation to perform test includes, but not imited to:

Mo instrumentation is required — changes are implemented at the building automation system control station.

. Disconnect outside air temperature sensor from unit controller

b WVerify that the FDD system reports a fault

a.  From the control system workstation, command the mixing box dampers to full open [100% outdoor air)
N T
m

e From the control system workstation, command the mixing box dampers to a full-closed position (0% outdoor air)

Disconnect power to the actuator and werify that a fault is reported at the control workstation m
g Reconnect power to the actuator and command the dampers closad m
h.  Werify that the control system does not report a fault during normal operation m

A Building Energy Effickency Standards - 20022016 Monresidential Compliance
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STATE OF CALIFCRNIA

TATE OF CALFORNA AUTOMATIC FAULT DETECTION AND DIAGNOSTICS FOR AIR HANDLING UNITS AND
AUTOMATIC FAULT DETI  ZONE TERMINAL UNITS AC

ZONE TERMINAL UNITS / |

| CEC-MRCA-MCH-13-A (Revicad
CERTIFICATE OF ACCEFTANCE
Automatic Fault Detection and Dia

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE

Syatar Mama o Iantfiction

a.  From the control system workstation, command the heating coil valves to full open. m
b.  Disconnect power to the actuator and verify that a fault is reported
€. Reconnect power to the actuator and command the heating coil valve to full open
A. Construction Inspection d. Werify that the control system does not report a fault -
L. Instrumentation to perform test ind e. From the control system workstation, command the cooling coil vabve to the full open position.
a. Mo instrumentation is requil N » -
- f.  Disconnect power to the actuator and verify that a fault is reported
The functional testing verifis | o Reconnect power to the actuator and command the cooling coil valve to full open
installation checks are requi
werify that the control system does not report a fault m
B. Functional Testing for Air Hand Step 4: Inappropriate simultaneous heating, mechanical cooling, and/or economizing

Testing of each AHU with FDD controls From the control system workstation, override the heating coil valve and verify that a fault is reported at the control
Step 1: Sensor DriftfFailure waorkstation

From the control system workstation, owverride the cooling coil vahee and verify that a fault is reported at the control m

Tytar Naree o ISartfaton FTag

Disconnect outside air temperaty workstation

Verify that the FDD system repor From the control system workstation, override the mixing box dampers and verify that a fault is reported at the control
" workstation

Cconnect OAT sensor to the unit c

Verify that FDD indicates normal

From the control system worksta
Disconnect power to the actuato
Reconnect power to the actuator
Verify that the control system do
From the control system worksta
Disconnect power to the actuato
Reconnect power to the actuator

Verify that the control system do

© 2016 NEMIC CA Building Energy Efficiency Standards - 20022016 Monresidential Compliance
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AUTOMATIC FAULT DETEC
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CERTIFICATE OF ACCEFTANCE

STATE OF CALIFORMIA

AUTOMATIC FAULT DETECTION AND DIAGNOSTICS FOR AIR HANDLING UNITS AND

CALIFORNIA ENERGY CDWISSIDN@

ZONE TERMINAL UNITS ACCEPTANCE

CEC-MNRCA-MCH-13-A (Revised M)

CERTIFICATE OF ACCEPTANCE

NRCA-MCH-13-A

Automatic Fault Detection and Dizgnostics (FOD) for Air Handling Units and Zone Terminal Units Acceptance

[Page 3 of 5)

Automatic Fault Detection and Diagno

Automatic Fault Detection and Di
Proed ke

Project Addrea:

Syatarm Marme o idantification/Tag:

Note: submit one Certificate of Accep
demonstrate compliance.

| Verify that the system

| Intent:

Prejmet Rame:

Frojet Asdrea:

Tytar Naree o ISartfaton FTag

Step 3: Valve/actuator faulkt

From the control system workstation

Disconnect power to the actuator an

Reconnect power to the actuator ant

A. Construction Inspection

Verify that the control system doaes n

1. Instrumentation to perform test in

a Mo instrumentation is requ
2. Installation
The functional testing verif
i llation checks are requ

B. Functional Testing for Air Ham
Testing of each AHU with FOD contro
Step 1: Sensor Drift/Failure

Disconnect outside air temperat

Verify that the FDD system repo

Connect OAT sensor to the unit

Verify that FDD indicates norma

Step 2: Damper/Actuator Fault

From the contral system workst

Disconnect power to the actuat

Reconnect power to the actuata

Verify that the control system d

From the control system workst

Disconnect power to the actuat

Reconnect power to the actuata

Verify that the control system di

A Building Energy Efficiency Standar

From the control system workstation

Disconnect power to the actuator an

Reconnect power to the actuator ant

Verify that the control system does n

Step 4: Inappropriate simultaneous heati

From the control system workstation
workstation

Project Hama: Enforcamant Agency: Parrell Murmisar-

Project &ddriis: ity T Cod:

Syaitarm Mara o | dantification T Sytern Leion or Area Sarved:

L. Functional Testing for Zone Terminal Units

Testing shall be parformed on one of each type of terminal unit {VAV box] in the project. & minimum of 5% of the terminal boxes
shall be testad.

Step 1: Sensor drift/failure

a.  Disconnect the tubing to the differential pressure sensor of the VAV box

b, werify that control system detects and reports the fault

. Reconnect the sensor and verify proper sensor operation

d. Werify that the control system does not report a fault

Step 2- Damper/actuator fault — damper stuck open

a.  command the damper to be fully open

b Discomnect the actuator to the damper

Adjust the cooling setpaint so that the room temperature is below the cooling setpoint to command the damper to the

& minimum position. Verify that the control system reports a fault

From the control system workstation
waorkstation

From the control system workstation
waorkstation

4 Building Energy Efficiency Standards - 2

d.  Reconnect the actuator and restore to normal operation

5tep 3: Damper/actuator fault — damper stuck desed

a.  Setthe damper to the minimum position

b.  Disconnect the actuator to the damper

Set the cooling setpoint below the room temperature to simulate a call for cooling. Verify that the control system reports a

S fault

d.  Reconnect the actuator and restore to normal operation

Step 4: Valwe/factuator fault (For systems with hydronic reheat)

a.  command the reheat coil valve to (full) open

b Disconnect power to the actuator. Set the heating setpoint temperature to be lower than the current space temperature,
to command the valve dosed. Verify that the fault is reported at the control workstation

. Reconnect the actuator and restore normal operation

step 5: Feedback loop tuning fault {unstable airflow)

5et the integral coefficient of the box controller to 2 value 50 times the current value. Lower the space cooling setpoint to

*  simulate a call fior cooling.

b The damper cycles continuously and airflow s unstable. verify that the control system detects and reports the fault

. Reset the integral coefficient of the controller to the original value to restore normal operation

Step 6: Disconnected inlet duct

a.  From the control system workstation, command the damper to minimum position.

b.  Disconnect power to the actuator and verify that a fault is reported at the control workstation.

. Reset the space temperature setpoint back to its original value.

Ca Building Energy Efficiency Standards - 20432016 Monresidential Compliance
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AUTOMATIC FAULT DETE
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STATE OF GALIFORNIA

AUTOMATIC FAULT DETECT

ZONE TERMINAL UNITS ACC
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CERTIFICATE OF ACCEPTANCE

Automatic Fault Detection and Diagnos!

Automatic Faulft Detection and Diag

Automatic Fault Detection and

Projmct Hama:

B

Tyitar Marma v | Sarat o, ik

Note: Submit one Certificate of Ao
demonstrate compliance.

Intent: | Verify that the syst

Froject Nema:

Project Addria:

Ttar Narme o ISarifann g

step 3: Valve/actuator fault

From the control system workstat

Disconnect power to the actuator

Reconnect power to the actuator

A. Construction Inspection

Verify that the control system doe

1. Instrumentation to perform tes

a. Mo instrumentation isn

From the contral system workstat

Disconnect power to the actuator

Projct Hame:

Project Addniia;

Syabarn M o larification Mg

L. Functional Testing for Zone Termi

Tasting shall be parformed on one of each t
shall be tested.

STATE OF CALIFORNLA

AUTOMATIC FAULT DETECTION AND DIAGNOSTICS FOR AIR HANDLING UNITS AND

ZONE TERMINAL UNITS ACCEPTANCE

CEC-MRCA-MCH-13-# (Revisad LIRTT)

CALIFORMIA ENEREYCDMIIISSDN@

CERTIFICATE OF ACCEPTANCE

NRCA-MCH-13-A

Awtomatic Fault Detection and Diagnostics [FDD) for Air Handling Units and Zone Terminal Units Acceptance

(Page 4 of 5)

Projmct Nama:

Enfarcarmant Agency:

Parreit Mumizar:

Project Acdrma:

City:

Bp Coda:

Syabarn Narme o ISentficationTag

Sywtars Location of Ares Sarved:

D. Testing Results

Tast passes if all applicable answers are yes under Functional Testing Sections.

Step 1: Sensor drift/failure

a.  Disconmect the tubing to the different

b, werify that control system detacts anc

. Reconnect the sensor and verify propi

d. verify that the control system does ne

E. Evaluation

a Pass: all construction Inspection responses are complete and all Testing Results responses are "Pass”

2.

The functional testing v
[ checksarer

B. Functional Testing for Air H

Tasting of each AHU with FO'D con

Step 1- Sensor Drift/Failure

a. Disconnect outside air temps

b.  verify that the FDD systam n

€. Connect DAT sensor to the u

d.  werify that FOD indicates nor

Step 2- Damper/Actuator Fault

From the control system woi

Disconnect power to the act

Reconnect power to the acty

Werify that the control syster

From the control system wod

Disconnect power to the act

Reconnect power to the acty

Werify that the control syster

CA Building Energy Efficiency Stan

Reconnect power to the actuator

Werify that the control system doe

Step 4: Inappropriate simultaneous he

From the control system workstat

*  workstation

Step 2: Damper/actuator fault — damper st

a.  command the damper to be fully ope

b, Disconmect the actuator to the dampe

Adjust the cooling setpoint so that the

©  minimum position. Verify that the con

From the control system workstat

b workstation

From the control system workstat
workstation

‘CA Building Energy Efficiency Standards

d Reconnect the actuator and restore &

5tep 3: Damper,/actuator fault — damper st

a.  Setthe damper to the minimum posit

b, Disconmect the actuator to the dampe

Set the cooling setpoint below the roc

S fault

d Reconnect the actuator and restore &

Step 4: Valve/actuator fault [For systems w

a.  Command the reheat coil valve to [ful

Disconnect power to the actuator. Set

b to commiand the valve dlosed. verify t

€. Reconnect the actuator and restore mi

step 5: Feedback loop tuning fault junstabl

Set the integral coefficient of the box

3 simulate a call fior cooling.

b.  The damper cycles continuously and a

€. Reset the integral coefficient of the cc

Step 6: Disconnected inlet duct

a.  From the control system workstation,

b.  Disconmect power to the actuator and

€. Reset the space temperature setpoint

C4 Building Energy Efficiency Standards - 20
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STATE OF CALIFORNIA
AUTOMATIC FAULT DETE
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STATE OF CALIFCRNIA
AUTOMATIC FAULT DETECT
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Awutomatic Fault Detection and Diagnos

CERTIFICATE OF ACCEPTANCE

Automatic Fault Detection and Dia

Automatic Fault Detection am

Automatic Fault Detectic
Frogect Nama

Projact Addnea;

Freject hame

Project Adires:

Star Mare o Zarftin g

Preject Kame:

Projmct Adrireis:

Syatarm Marme o idantification/Tag:

L. F | Testing for Zone 1

Note: Submit one Certificat:
demonstrate compliance.

Step 3: Valve/actuator fauilt

From the control system wa

A. Construction Inspecti

Disconnect power to the acl

Reconnect power to the act

werify that the control syste

1. Instrumentation to perfo
Mo instrumentati

From the control system wa

Disconnect power to the acl

Testing shall be performed on one of &
shall be tested.

Froject Hama:

EET=yr—

Satam Marme o |Sar oty g

D. Testing Results

Test passes if all applicable answers are yes

step 1: Sensor drift/failure

a.  Disconnect the tubing to the diff

b verify that control system detect

. Reconnect the sensor and verify

d verify that the control system de

E. Ewvaluation

[n] Pass: all Construction Inspection ras

The functional te
installation check

B. Functional Te for
Testing of each AHU with A
Step 1: Sensor Drift/Fai

a. Disconnect outside air

Reconnect power to the act

werify that the control syste

Step 4: Inappropriate simultaned

From the control system wa
workstation

Step 2: Damper/actuator fault —damg

a. command the damper to be full'

b Disconnect the actuator to the d

Aadjust the cooling setpoint so th
minimum position. \erify that th

From the control system wa

d  Reconnect the actuator and rest

b. Verify that the FDD sy

From the control system wa

.  Connect QAT sensor ki

d. Verify that FOD indical

Step 2: Damper/Actuator F

a.  From the control syste
b. Disconnect powertot
Reconnect power to t
Verify that the control
From the control syste
Disconnect power to t
Reconnect power to t

Verify that the control

CA Building Energy Efficient

ion

ca Building Energy Efficiency star

Step 3: Damper/actuator fault —damg

a.  set the damper to the minimum

b, Disconnect the actuator to the d

Set the cooling setpoint below tf

S fault

d.  Reconnect the actuator and rest

step 4: Valve/actuator fault [For syste

a.  command the reheat coil valve t

Disconnect power to the actuatc
to command the valve closed. W

. Reconnect the actuator and rest

step 5: Feedback loop tuning fault jun

Set the integral coefficient of the
late a call for cooling.

b.  The damper cycles continuousky

€. Reset the integral coefficient of 1

step 6: Disconnected inlet duct

a.  From the control system workst:

b.  Disconnect power to the actuatc

. Reset the space temperature st

CA Building Energy Efficiency Standard

4 Building Energy Efficiency Standards - 20

CERTIFICATE OF ACCEPTANCE — USER INSTRUCTIONS NRCA-MCH-13-A

Automatic Fault Detection and Diagnestics [FDDY) for Air Handling Units and Zene Terminal Units Acceptance (Page 1of1)

NRCA-MCH-13-A User Instructions

Section A. Censtruction Inspection
This pre-test section consists of check boxes and data entry requirements. Complete check boxes and enter data

as instructed.

Sections B. Functional Testing for Air Handling Units
This section consists of check boxes and yes or no questions arranged by individual test. Check each box or drcle

the correct answer for each specific test or line item.

Sections C. Functional Testing for Zone Terminal Units
This section consists of check boxes and yes or no questions arranged by individual test. Check each box or drcle

the correct answer for each specific test or line item.

Section D. Testing Results
This section consists of check boxes for each test procedure. Complete check boxes as instructed.

Section E. Evaluation
Check the appropriate box as instructed.

Declaration Statements of Acceptance
This section contains fillable fields for three declaration statements: one from the Documentation Author, cne

from the Field Techniciam, and cne from the Responsible Person. Each area contains a combination of check
boxes and data entry requirements, including signature; date; and license number. Complete check boxes and
enter data as instructed.

The Documentation Author is the person completing the form. The Field Technician is responsible for performing
and documenting the results of the acceptance procedures on the Certificate of Acceptance forms. The Fisld
Technician must sign the Certificate of Acceptance to certify that the information he or she provides on the
Certificate of Acceptance is true and correct. It is important to note that the Field Technician is not required to
have a contractor's, architect’s or engineer’s license. A Responsible Person is eligible under Division 3 of the
Business and Professions code in the applicable classification to take responsibility for the scope of work
specified by the Certificate of Acceptance decument. The Responsible Person can alse perform the field testing
and verification work, and if this is the case the Responsible Person must complete and sign both the Field
Technician's signature block and the Responsible Person's signature block on the Certificate of Acceptance form.

The Responsible Person assumes responsibility for the acceptance testing werk performed by the Field
Technician agent or employee.

ica Building Energy Efficiency Standards - 20132016 Monresidential Compliance
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STATE OF CALIFORNLA
N MIC THERMAL ENERGY STORAGE (TES) SYSTEM ACCEPTANCE
I CEC-MRCA-MCH- {Fevisad I ] CALIFORNLA ENERGY COMMESIO

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE CER.HFK TEDFA( EPTAN( Mc
Thermal Energy Storage (TES) System Acceptance [Page 1 of 4)

e
T

Note: Submit one Certificate of Acceptance for e
thot must demonstrate compliance.

a. Construction documents (plans, drawings, equipment schedule, etc.)
b. Approved submittals (for chillers, storage tanks, controls)

. Copy of manufacturers’ product literature
d. Copy of Title 24 code
e. Copy of pertinent appendices to Title 24

B. System Installation Information

The follow il hall be provided on the plans to document the key TES
System parameters. Information is likely to be found in submittal documents.

1. Chiller{s)

Brand and Model

: 000000000
e
e T
e e
design ambient temp.

|

Charge mode efficiency @ nighttime design
ambient temp. (kW fton or EER)

Fluid type and percentage (nameplate)

© 2016 NEMIC il ndards - 20132016 Monresidential Compliance




N MIC =
THERMAL ENERGY STORAGE (

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE | CEC-NRCA-MCH-15-A (Revisad MMYY)
CERTIFICATE OF ACCEFTANCE

Thermal Energy Storage [TES) System Accep

Projict Addniia;

Syabam Marre o dantfaion Tag

_m Verify proper operation of a

A. Construction Inspection
1. Supporting documentation needed to per

a. Construction documents (plans, drav
b. Approved submittals (for chillers, sta
. Copy of manufacturers’ product liter:
d. Copy of Tithe 24 code

. Copy of pertinent appendices to Title

B. System Installation Information

The following information for both the chille
System parometers. Information is likely to |

1. Chiller{s)

Brand and Model:

Type [Centrifugal, Reciprocating, etc) and (g
Heat rejection type [zir, water, other]
Charge mode capacity (tons) @ avg. fluid te
Discharge mode capacity (tons) @ temp.

Discharge mode efficizncy (kW /ton or EER)t
design ambient temp.

Charge mode efficiency @ nighttime design
ambient temp. (kW /ton or EER])

Fluid type and percentage (nameplats)

Ca Building Energy Efficiency Standards - 201220

© 2016 NEMIC

TE OF CALIFCRNIA
THERMAL ENERGY STORAGE (TES) SYSTEM ACCEPTANCE @
{ M CALIFCRNIA ENERGY COMMISSION

| CEC-NRCA-MCH-15

Type [Check):
O lce-on-Coil Internal Melt O Chilled Water
O lce-on-Coil External Melt 3 Brine [or chilled water with additives)
O Encapsulated (e.g. ice balls) O Eutectic Salt
O Ice Harvester O Clathrate Hydrate Slurry (CHS)
O lce Slurry O Cryogenic
O Other Phase Change Material [e.g. paraffin) 0 Other |specify:

Brand and Model

Storage capacity per tank (ton-hours) @
entering/leaving temp. and hours discharged

Minimum charging temp. based on chiller and
tank selections:

C FuncionalTesting [ e |
5tep 1: TES System Design Verification

Chiller{s) start-up prcu.edure has been Lumpleted
System fluid test and balance has been completed

The system has controls in place that are configu for the operator to
O manually select each mode of operation O use an EM3 schedule to specify mode of operation

| CA Building Energy Effidency Standards - 204320 nresidential Compliance

46



STATE OF CALIFCRNIA

THERMAL ENERGY STORAGE (TES) SYSTEM ACCEPTANCE

CEC-MRCA-MCH-15-A [Revisad M)

STATE OF CALIFORNIA

N MIC T

STATE OF CALIFORNIA

THERMAL ENERGY STORAGE (TI

| CEC-HRCA-MCH-15-4 (Revisad M)

NATIONAL ENERGY MANAGEMENT INSTITUTE COMMITTEE

THERMAL ENERGY STORAGE (TES|

| CEC-HRCA-MCH-15-A (Revisad MW}

CERTIFICATE OF ACCEPTANCE

NRCA-MCH-15-A

CERTIFICATE OF ACCEPTANCE

CERTIFICATE OF ACCEPTANCE

Thermal Energy Storage [TES) System Acceptance

Thermal Energy Storage [TES) System Acceptal

Projmct Nama:

Project Addria:

Satam Narme o [Smifam g

Note: Submit one Certificate of Acceptance for
that must demonstrate compliance.

| intent: [ Verify praper operation of dist

A. Construction Inspection
1. Supporting documentation needed to perfo

a. Construction documents [plans, drawin
b. Approved submittals (for chillers, stora
. Copy of manufacturers’ product literaty
d. Copy of Title 24 code

e. Copy of pertinent appendices to Title 24

Frojmct Nama:

Frojed aadrea:

Tyabam Naree o ISt g

2. Storage

O lee-on-Coil Internal Melt

O lee-on-Coil External Melt

O Encapsulated (e.g. ice balls)

O lce Harvester

O lce Slurry

O Other Phase Change Material (e.g. paraffin)

Brand and Model

Number of tanks

If custom tanks used, specify height/width/depth
or height/diameter

B. System Installation Information

Storage capacity per tank (ton-hours) @
entering)/leaving temp. and hours discharged

The following information for bath the chiller ¢
System parameters. Information is likely to be
1. Chillers)

Brand and Model:

Type [Centrifugal, Reciprocating, etc) and (gty

Heat rejection type (air, water, other)

Charge mode capacity (tons) @ avg. fluid temg

Discharge mode capacdity (tons) @ temp.
Discharge mode efficizncy (KW/ton or EER)@
design ambient temp.

Charge mode effidency @ nighttime design
ambient temp. (kW /ton or EER)

Fluid type and percentage (nameplats)

CA Building Energy Efficiency Standards - 20433016

© 2016 NEMIC

Storage rate (tons) & flow rate (gpm) per tank

Minimum charging temp. based on chiller and
tank selections:

Discharge rate (tons) @ entering/leaving temp.
and hours discharged:

C. Functional Testing

Step 1: TES System Design Verification

The installing contractor(s) shall certify the followi

components, consistent with system design expec

3. Chiller{s) start-up procedure has been compl
System fluid test and balance has been comg

Air separation and purge has been complete
Fluid [=.g. glycol) has been verified at the con

Thermal Energy Storage (TES) System Acceptance

[Page 3 of 4)

Projmct Hama:

Parmit Kumtsr:

Project Addrema: [

Bip Coda:

Syabam Marme o | ficaton e Syabars Locaticn o Anas Senved:

For scheduled operation, note the times when the system will be in each mode of operation below.

Storage/charge mode. Manually select storage mede. Verify that the TES system stores energy.
If scheduled, force the time between __ (am/pm} and ___ [am/pm). Verify that the TES system
stoTes energy.

End of charge signal. Simulate a full storage charge by changing the thermal storage manufacturer’'s
recommended end of charge cutput sensor to the EMS. Verify that the storage charging is stopped.

Discharge mode. Generate a call for cooling. Manually select storage only discharge mode. Verify that

the TES system starts discharging with the compressors off. Return to the off/secured mode. If
scheduled, force the time to be between __ (am/pm) and ___ [am/pm) and verify that the storage
starts discharging with the compressors off.

Mechanical cooling only mode. Generate a call for cooling. Manually select mechanical cooling only

mode and verify that the storage does not discharge and the cooling load is met by the compressor
only. Return to the off/secured mode. If scheduled, force the time to be between ___ {am/pm) and
__{2m/pm) and verify that the storage does not discharge and the cooling load is met by the
compressor(s) only.

Discharge and mechanical cooling mode. Generate a call for cooling. Manually select discharge and
mechanical cooling mode and verify that the TES system discharges with the chiller|s) sharing the
load. Return to the off/secured mode. If scheduled, force the time to be between ___ (am/pm) and
___{am/pm) and verify that the storage starts discharging with the compressor{s) sharing the load.

Offfstorage-secured mode. Manually select the off/storage-secured mode and verify that the storage

does not discharge and all compressors are off, regardless of the presence of calls for cooling. If
scheduled, force the time to be between _ (am/pm) and __ [am/pm) and verify that the storage
does not discharge and all compressors are off, regardless of the presence of calls for cooling.

Charge plus cool mode. If provisions for this mode have been made by the system designer, verify

that the tank|s) can be charged while serving an active cooling load, simulated by generating a call for

cooling and entering the charge mode either manually or by time schedule.
If the system disallows this mode of operation, verify that energy storage is disallowed or
discontinued while an active cooling load is present.

D. Evaluation [check one)

O PASS: Construction Inspection responses are complete and all applicable tests in step 2 pass.

The TES system has been fully charged at lea
The system has been partially discharged at|
The system is in a partial charge state in preg
Schedule of operation has been activated as
Mode documentation describes the state of
Step 2: TES System Controls and Operation Verifi

a. The TES system and the chilled water plant is

The system has controls in place that are con

O manually select each mode o

| ‘ca Building Energy Efficiency standards - 20432016 Mor
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CERTIFICATE OF ACCEPTANCE

CERTIFICATE OF ACCEPTANCE

Thermal Energy Storage (TES) System Accepta

CERTIFICATE OF ACCEPTANCE

Thermal Enargy Storage (TES) System Acce

Thermal Energy Storage [TES) System

Froject Rama:

Project Adtre:

TP T

Projmct Nama:

Project Addria:

Satam Narme o [Smifam g

Note: Submit one Certificate of Accepi
that must demonstrate compliance.

Intent: | Verify proper operatio

A. Construction Inspection

1. Supporting documentation needed

a. Construction documents [plan:

b. Approved submittals (for chille

. Copy of manufacturers’ produc

d. Copy of Title 24 code

e. Copy of pertinent appendices t

2. Storage

O lce-on-Coil Internal Melt

O lce-on-Coil External Melt

O Encapsulated (e.g. ice balls)

O lce Harvester

O lce Slurry

O Other Phase Change Material [e.g. parai

Brand and Model

Mumber of tanks

If custom tanks used, specify height/width
or height/diameter

B. System Installation Information

Storage capacity per tank (ton-hours) @
entering/leaving temp. and hours discharg

The following information for both the
System parameters. Information is lik

1. Chiller(s)

Brand and Model:

Type [Centrifugal, Reciprocating, etc)

Heat rejection type (air, water, other)

Charge mode capacity (tons) @ avg. fl

Discharge mode capacity (tons) @ ter

Discharge mode efficiency (kW/ton o
design ambient temp.

Charge mede efficiency @ nighttime ¢
ambient temp. (kW ton or EER)

Fluid type and percentage [nameplats

(CA Building Energy Efficiency Standards -2

Storage rate (tons) @ flow rate [gpm) per

Minimum charging temp. based on chiller
tank selections:

Discharge rate (tons) @ entering/leaving t
and hours discharged:

C. Functional Testing

Step 1: TES System Design Verification
The installing contractor(s) shall certify ths
components, consistent with system desig
3.  Chiller(s) start-up procedure has bee
b.  System fluid test and balance has be

Air separation and purge has been o
Fluid (=.g. glycol] has been verified =

Fropect Rama:

[Ty

Ttam Marme o (e Uit g

For scheduled operation, note the times w

Storage/charge moede. Manually select st
If scheduled, force the time between ___
STOTES ENargy.

End of charge signal. Simulate a full storz
recommended end of charge output sen:

CERTIFICATE OF ACCEPTANCE — USER INSTRUCTIONS NRCA-MCH-15-A

Thermal Energy Storage (TES) System Acceptance [Page 1 of 1)

MRCA-MCH-15-A User Instructions

Section A. Construction Inspection
This pre-test section consists of check boxes and data entry requirements. Complete check boxes and enter
data as instructed.

Section B. Functional Testing
This zection consists of check boxes and ves or no guestions arranged by individual test. Check each box or

circle the correct answer for each specific test or line item.

Section C. Testing Results
This zection consists of check bowes for each test procedure. Complete check boxes as instructed.

Section D. Evaluation

Discharge mode. Generate a call for cool
the TES system starts discharging with th
scheduled, force the time to be between
starts discharging with the compressors ¢

Mechanical cooling only mode. Generaty
mode and verify that the storage does nc
only. Return to the off/secured mode. If :
__ {am/pm) and verify that the storage ¢
compressor(s] only.

Discharge and mechanical cooling mode
mechanical cooling mode and verify that
load. Return to the off/secured mode. If:
___|am/pm) and verify that the storage =

Off/storage-secured mode. Manuzlly sel
does not discharge and all compressors a
scheduled, force the time to be between
does not discharge and all compressors a

Charge plus cool mode. If provisions for1
that the tank{s) can be charged while ser
cooling and entering the charge mode eil
If the system disallows this mode of oper
discontinued while an active cooling load

D. Evaluation |check ong)

O PASS: Construction Inspection responses z

Thie TES system has been fully chargi
f.  The system has been partizlly discha
E- The system is in a partial charge stat

h.  Schedule of operation has been acti
i.  Mode documentation describes the
Step 2: TES System Controls and Operatic

a. The TES system and the chilled water

The system has controls in place that

O manually select each

| CA Building Energy Efficiency Standards - 2043

CA Building Energy Efficiency Standards - 20122016

Check the appropriate box as instructed.

Dedlaration Statements of Acceptance
This section contains fillable fields for three declaration statements: one from the Documentation Author, cne
from the Field Technician, and ene from the Responsible Person. Each area contains a combination of check
boxes and data entry reguirements, including signature; date; and license number. Complete check boxes and
enter data as instructed.

The Documentation Author is the person completing the form. The Figld Technician is responsible for
performing and documenting the results of the acceptance procedures on the Certificate of Acceptance forms.
The Field Technician must sign the Centificate of Acceptance to certify that the information he or she provides
on the Certificate of Acceptance is true and correct. It is important to note that the Field Technician is mot
required to have a contractor’s, architect’s or engineer’s license. & Responsible Person is eligible under Division
3 of the Business and Professions cede in the applicable classification to take responsibility for the scope of
work specified by the Certificate of Acceptance document. The Responsible Person can also perform the field
testing and verification work, and if this is the caze the Responsible Person must complete and zign both the
Field Technician’s signature bleck and the Responsible Person’s signature bleck on the Certificate of
Acceptance form. The Responsible Person assumes responsibility for the acceptance testing work performed by
the Figld Technicizn agent or emploves.

C& Building Energy Efficiency Standards - 20022016 Monresidential Compliance
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The |latest version of the Mechanical Acceptance Forms
can be downloaded from the CEC website at


http://www.energy.ca.gov/2015publications/CEC-400-2015-033/appendices/forms/NRCA/

© 2016 NEMIC
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Next Steps
1.

3.

Download (by double clicking on the
. 2016 Mechanical Acceptance Test Employer
Image) and save the document to Recertfcation Statement

To be recertified as a NEMIC-certified Mechanical Acceptance Test Employer you must complete this form in
i o @ Cp.Of

yo ur |O C al fo | d er e e £

Complete the 2016 Recertification
Statement. The document should be
sighed electronically. If not, you will
need to make a paper copy and
rescan the paper copy before
emailing it. NEMIC will not accept
paper copies of the document.

Email the completed document to

51


mailto:administrator@attcp.org
http://attcp.org/site/site-builder/page/edit/%7B%7B-app.download_uri-%7D%7D/Documents/2016%20ATE%20Recertification_Form_DN160401.pdf
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