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NOTE: This gui de specification covers the

requi renents for HVAC control systens, including
tailoring options for LNS-Based LonWrks, Niagara
Franewor k- Based LonWor ks, BACnet and Ni agara

Fr anewor k- Based BACnet systens.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
as a Criteria Change Request (CCR).

*% *% *% *% *% *% *% *% *% *% *% *%%

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: The use of this UFGS, and the design of
control systens, nust be in accordance with UFC
3-410-02, DI RECT DI G TAL CONTROL FOR HVAC AND OTHER
BUI LDI NG CONTROL SYSTEMS. This specification MJST
be used in conjunction with UFGS 23 09 23.01
LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER
BUI LDI NG CONTROL SYSTEMS or UFGS 23 09 23.02 BACNET
DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG
CONTROL SYSTEMS as well as UFGS 23 09 13

| NSTRUVENTATI ON AND CONTROL DEVI CES FOR HVAC and
UFGS 23 09 93 SEQUENCES OF OPERATI ON FOR HVAC
CONTROL in order to specify a conplete and
functional system

SECTI ON 23 09 00 Page 7



Except as otherwi se indicated, edit this guide
specification for project specific requirenments ONLY
by selecting appropriate tailoring options, choosing
applicable itenms(s), or inserting appropriate
information in bracketed itens. Do not nake edits
out side of bracketed itens except as noted without
prior approval as indicated in UFC 3-410-02 DI RECT
DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG SYSTEMS.

When used with UFGS 23 09 23. 01 LONWORKS DI RECT

DI d TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTRCL
SYSTEMS, this specification covers installation of

| ocal (building-level) controls using LonWrks-based
DDC using either LNS or the N agara FrameworKk.

When used with UFGS 23 09 23.02 BACNET DI RECT

DI d TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTRCL
SYSTEMS, this specification covers installation of

| ocal (building-level) controls using BACnet-based
DDC, and may include the Niagara Franework.

This specification is primarily intended for

buil ding level control systens which are to be
integrated into a Utility Mnitoring and Control
System (UMCS) as specified in Section 25 10 10

UTI LI TY MONI TORI NG AND CONTROL SYSTEM ( UMCS) FRONT
END AND | NTEGRATI ON (where Section 25 10 10 has al so
used the matching protocol tailoring option).

For projects that require the building systemto
provi de UMCS functionality (w thout connection to a
UMCS), include the necessary requirenents from
Section 25 10 10 UTILITY MONI TORI NG AND CONTROL
SYSTEM (UMCS) FRONT END AND | NTEGRATION i n the

proj ect specifications.

Tenpl ate drawings in electronic format for use with
this section are available in online at:
http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

*%*

*

*kkkkkhkkk kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhkhkk

NOTE: This specification nakes use of Specslntact
Tailoring Options. This note describes these
options and how to use them

"Printview Tail oring Tags"

When printed to PDF there is no easy way to
differentiate between different tailoring options.
For this reason tenporary "tags" have been added to
the text to indicate which tailoring options applies
to which text. These "tags" take the form of an
opening tag and a closing tag in curly braces ("{
and }") brackets. For exanple, the foll ow ng text
woul d be shown to be in Arny tailoring option tags:

{ ARMY} Text for specific tail oring{/ARW}

These tenporary tags are in turn in the "PRI NTVI EW
TAI LORI NG TAGS" tailoring option. Wen nanagi ng

SECTI ON 23 09 00 Page 8



tailoring options for this specification DESELECT
the "PRI NTVI EW TAI LORI NG TAGS" tailoring option to
renove these tenporary tags.

WARNI NG - YOU HAVE NOT DESELECTED THE " PRI NTVI EW
TAI LORI NG TAGS" TAI LORING OPTION.  YOU MJUST DESELECT
THI'S TAI LORI NG OPTI ON

Protocol Tailoring Options

This specification includes tailoring options for
sel ection of protocol, and whether the N agara
Franework is required. There are four tailoring
options, of which EXACTLY ONE nust be used (the
remai ni ng three nust be DESELECTED when nmanagi ng
tailoring options):

1) BACnet: A (non-Niagara Franmework) BACnet
system \Wen this tailoring option is
included this Section will reference
Section 23 09 23.02 BACNET DI RECT DI G TAL
CONTROL FOR HVAC AND OTHER BUI LDI NG CONTRCOL
SYSTEMS. Use UFGS 23 09 23.02 with
the "NOT Ni agara Framework" tailoring option
sel ected (DESELECT the "Niagara
Framewor k" tailoring option in
UFGS 23 09 23.02).

2) LNS: A LonWirks system using LNS. When
this tailoring option is included this
Section will reference Section 23 09 23.01
LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND
OTHER BUI LDI NG CONTRCL SYSTEMS.
Use UFGS 23 09 23.01 with the "LNS" tailoring
option selected (and DESELECT the
"Ni agara Framework" tailoring option in
UFGS 23 09 23.01).

3) Niagara BACnet: A N agara Franmework
system usi ng BACnet controllers. Wen
this tailoring option is included this
Section will reference Section 23 09 23.02
BACNET DI RECT DI G TAL CONTROL FOR HVAC AND
OTHER BUI LDI NG CONTROL SYSTEMS.
Use UFGS 23 09 23.02 with the "Niagara
Framewor k" tailoring option selected (DESELECT
the "NOT Ni agara Framework" tailoring option
in UFGS 23 09 23.02).

4) Niagara LonWrks: A N agara Franmework system
usi ng LonWorks controllers. Wen
this tailoring option is included this
Section will reference Section 23 09 23.01
LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND
OTHER BUI LDI NG CONTRCOL SYSTEMS.
Use UFGS 23 09 23.01 with the "Niagara
Framewor k" tailoring option selected (DESELECT
the "LNS' tailoring option in
UFGS 23 09 23.01).

You have currently included the follow ng options:

SECTI ON 23 09 00 Page 9



{ Nl AGARA BACNET} Ni agar a BACnet {/ Nl AGARA BACNET}

{ NI AGARA LONWORKS} Ni agara LonWr ks{/ NI AGARA LONWORKS}
{BACNET}BACnet{/BACNET}

{LNS} LNS{/LNS}

If you don't see any text between dashes above, you
have DESELECTED all protocol tailoring option and
this specification is not valid. SELECT ONE of the
tailoring options.

If you see nore than one line of text between the
dashes above you have left multiple tailoring
options related to protocol selected. DESELECT one
or nore tailoring options until a SINGLE protocol
tailoring option is selected.

Service Tailoring Option

This specification also includes tailoring options
for the Service (Air Force, Arny, Navy) the
specification is used for. There is a "NAVY
ACCEPTANCE ENG NEER' tailoring option that is used
on Navy projects which have an Acceptance Egni neer.
There is a "Service Generic" tailoring option that
can al so be used when none of the other services
tailoring options apply. Only ONE of the five
tailoring options related to the services should be
used. You have currently included the follow ng
options:

{ Al R FORCE} Al R FORCE{/ Al R FORCE}

{ARMY}ARMY{/ARMY}

{NAVY} NAVY/NAVY}

{ NAVY W TH ACCEPTANCE ENG NEER} NAVY W TH ACCEPTANCE
ENGINEEHK / NAVY W TH ACCEPTANCE ENG NEER}

{ SERVI CE GENERI C} SERVI CE GENERI C{/ SERVI CE CGENERI C}
If nore than one item appears between the dashes
above you have included nore than one services
tailoring option and need to DESELECT all but one of
them |If there is no text between the dashes above
you have not included any services tailoring
options. Select ONE of the services tailoring
options for inclusion.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

PART 1 GENERAL

1.1 SUMMARY

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: |f sequences of operation are provided in
Section 23 09 93 SEQUENCES OF OPERATI ON FOR HVAC
CONTROL, keep the bracketed text referring to that
section. If Section 23 09 93 is not provided renmove
t he bracketed text.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Provide a conplete Direct Digital Control (DDC) system except for the

SECTION 23 09 00 Page 10



Front End which is specified in Section 25 10 10 UTILITY MONI TORI NG AND

CONTROL (UMCS) FRONT END AND | NTEGRATI ON, suitable for the control of the
heating, ventilating and air conditioning (HVAC) and other building-Ieve

systens as indicated and shown and in accordance with Section 23 09 13

| NSTRUVENTATI ON AND CONTROL DEVI CES FOR HVAC, [ Section 23 09 93 SEQUENCES

OF OPERATI ON FOR HVAC CONTROL,] {LNS or N AGARA LONWORKS} Section 23 09 23.01
LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS

{/LNS or NI AGARA LONWORKS}{ BACNET or NI AGARA BACNET} Section 23 09 23.02
BACNET DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS

{/ BACNET or NI AGARA BACNET} and other referenced Sections.

1.1 Syst em Requi renents

Provi de systens neeting the requirenments this Section and ot her Sections
referenced by this Section, and which have the follow ng characteristics:

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Sel ect where sequences of operation are

speci fied. UFGS 23 09 93 SEQUENCES OF OPERATI ON FOR
HVAC CONTROL contains tenpl ate sequences of

operation.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

a. The systeminplenents the control sequences of operation [shown in the
Contract Draw ngs]]| ] using DDC hardware to control nechanical and
el ectrical equi pment

b. The systemneet the requirenents of this specification as a stand-al one
system and does not require connection to any other system

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The tailoring option in the followi ng i st

par agraph contains requirments specific to Air Force
managed projects. Deselect the AIR FORCE tail oring
option if will not be admi nistered by the Air Force.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

c. Control sequences reside in DDC hardware in the building. The building
control network is not dependent upon connection to a Uility
Monitoring and Control System (UMCS) Front End or to any other system
for performance of control sequences. To the greatest extent
practical, the hardware performs control sequences wi thout reliance on
t he buil ding network, unless otherw se pre-approved by the Contracting
Officer

d. The hardware is installed such that individual control equipnent can be
repl aced by simlar control equipnent from other equi pnent
manuf acturers with no |l oss of systemfunctionality.

e. Al necessary docunentation, configuration information, progranm ng
tools, programs, drivers, and other software are licensed to and
otherwi se remain with the Government such that the Government or their
agents are able to performrepair, replacenent, upgrades, and
expansi ons of the system wi thout subsequent or future dependence on the
Contractor, Vendor or Manufacturer.

f. Sufficient docunentation and data, including rights to docunentation

and data, are provided such that the Governnent or their agents can
execute work to performrepair, replacenent, upgrades, and expansi ons

SECTION 23 09 00 Page 11



1.

1.

of the system without subsequent or future dependence on the
Contractor, Vendor or Mnufacturer.

g. Hardware is installed and configured such that the Government or their
agents are able to performrepair, replacenent, and upgrades of
i ndi vi dual hardware wi thout further interaction with the Contractor,
Vendor or Manufacturer.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: The tailoring options in this [ist paragraph
contain requirenents for either a N agara BACnet or
a Niagara LonWorks application. Deselect the

NI AGARA BACNET and NI AGARA LONWORKS tail oring
options if this list paragraph should not be

i ncluded in the project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

h. Al N agara Franmework conponents have an unrestricted interoperability
license with a Niagara Conpatibility Statement (N CS) follow ng the
Tridium Open Ni CS Specification and have a value of "ALL" for "Station
Conpatibility In", "Station Conpatibility Qut", "Tool Conpatibility In"
and "Tool Conpatibility Qut". Note that this will result in the
following entries in the license file:

accept.station.in="*"
accept.station.out="*"
accept.wb.in="*"
accept.wb.out="*"

1.2 End to End Accuracy

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: This paragraph is referenced el sewhere in the
specification. |If this paragraph is edited,

renmoved, renanmed, etc. nake sure to verify that all
references to it are updated as needed.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Sel ect products, install and configure the system such that the nmaxinmm
error of a neasured value as read fromthe DDC Hardware over the network is
| ess than the maxi mum al | owabl e error specified for the sensor or
instrumentation.

.1.3 Verification of Dinensions

After beconming famliar with all details of the work, verify all dinmensions
inthe field, and advise the Contracting O ficer of any discrepancy before
perform ng any work.

.1.4 Drawings

The Government will not indicate all offsets, fittings, and accessories
that may be required on the drawings. Carefully investigate the

mechani cal, electrical, and finish conditions that could affect the work to
be perforned, arrange such work accordingly, and provide all work necessary
to nmeet such conditions.

2 RELATED SECTI ONS
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NOTE: Sel ect whether Section 01 91 00.15 TOTAL

BUI LDI NG COVM SSI ONI NG is used for conmi ssioning or
provi de appropriate reference to the Conmi ssioning
specification.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Rel ated work specified el sewhere:

a. {LNS or NI AGARA LONWORKS} Section 23 09 23. 01 LONWORKS DI RECT DI G TAL
CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS{\LNS or N AGARA
LONWORK{ BACNET or NI AGARA BACNET} Section 23 09 23.02 BACNET DI RECT
DI d TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS{\ BACNET or
NI AGARA BACNET} DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG
CONTROL SYSTEMS

b. Section 23 09 13 | NSTRUMENTATI ON AND CONTROL DEVI CES FOR HVAC

c. Section 23 09 93 SEQUENCES OF OPERATI ONS FOR HVAC CONTROLS

d. Section 25 08 10 UTILITY MONI TORI NG AND CONTROL SYSTEMS TESTI NG

e. Section 25 10 10 UTILITY MONI TORI NG AND CONTROL SYSTEMS (UMCS) FRONT
END AND | NTEGRATI ON

f. Section 25 05 11 CYBERSECURI TY FOR FAC! LI TY- RELATED CONTROL SYSTEMS
g. [Section 01 91 00.15 TOTAL BUI LDI NG COVM SSI ONI NG [ ]

.3 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 135 (2016) BACnet —A Dat a Conmuni cati on
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1.

Protocol for Building Autonation and
Control Networks

ASHRAE FUN | P (2017) Fundanental s Handbook, I-P Edition
ASHRAE FUN SI (2017) Fundanental s Handbook, SI Edition

CONSUMER ELECTRONI CS ASSOC!I ATI ON ( CEA)

CEA-709.1-D (2014) Control Network Protocol
Specification
CEA-709.3 (1999; R 2004) Free-Topol ogy Twi sted-Pair

Channel Specification

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Recommended Practice on
Surge Vol tages in Low Vol tage AC Power
Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA 250 (2014) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

NFPA 90A (2018) Standard for the Installation of
Air Conditioning and Ventilating Systens

TRIDIUM INC (TRI D UM
Ni agara Franmewor k (2012) Ni agaraAX User's Guide

Tri di um Open Ni CS (2005) Understandi ng the Ni agaraAX
Conpatibility Statement (N CS)

UNDERWRI TERS LABORATORI ES (UL)

UL 5085-3 (2006; Reprint Nov 20121) Low Vol tage
Transforners - Part 3: Class 2 and C ass 3
Transformers

4 DEFINITIONS

NOTE: O her sections (UFGS 23 09 23.01 LONWORKS
DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG
CONTRCL SYSTEMS, UFGS 23 09 23.02 BACNET DI RECT
DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL
SYSTEMS, UFGS 23 09 13 | NSTRUMENTATI ON AND CONTROL
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DEVI CES FOR HVAC, UFGS 23 09 93 SEQUENCES OF
OPERATI ON FOR HVAC CONTRCOL) reference this section
for relevant definitions.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

The following list of definitions includes terns used in Sections
referenced by this Section and are included here for conpl et eness.

The definitions contained in this Section rmay di sagree with how terns are
defined or used in other documents, including docunents referenced by this
Section. The definitions included here are the authoritative definitions
for this Section and all Sections referenced by this Section.

1.4.1 Al arm Gener ati on

Al arm Generation is the nonitoring of a value, conparison of the value to
alarm conditions and the creation of an alarm when the conditions set for
the alarmare nmet. Note that this does NOT include delivery of the alarm
to the final destination (such as a user interface) - see paragraph ALARM
ROUTI NG in Section 25 10 10 UTILITY MONI TORI NG AND CONTROL SYSTEM ( UMCS)
FRONT END AND | NTEGRATI ON

{ NI AGARA LONWORKS} For Ni agara Framework LonWbrks Systens, Al arm Generation is
the creation of alarmevents using the N agara Franmework Al arm Service

{/ Nl AGARA LONWORKS}

{ BACNET or NI AGARA BACNET}In BACnet, Alarm Generation is the creation of
al arm events { NI AGARA BACNET}usi ng the Niagara Franework Al arm Service, or
{/ Nl AGARA BACNET}usi ng Event Reporting as defined in ASHRAE 135 in one of
three ways:

a. Intrinsic Alarm Generation using Intrinsic Reporting

b. Local Al gorithmic A arm Generation using Al gorithmc Reporting where
the referenced property is in the sane device as the Event Enroll ment
Object

c. Rempte Algorithmic Alarm Generation using Algorithnc A arning where
the referenced property is in a different device than the Event
Enrol I ment Cbj ect.{/ BACNET or N AGARA BACNET}

1.4.2 Application Generic Controller (AGO

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The tailoring options in this subpart contain
requi renents for either a N agara LonWrks or LNS
application. Deselect the Nl AGARA LONWORKS and LNS
tailoring options if this subpart should not be

i ncluded in the project.

*% *% *% *% *% *% *% *% *% *% *%%

A device that is furnished with a (linmted) pre-established application
that also has the capability of being programmed. Further, the Program D
and XIF file of the device are fixed. The progranm ng capability of an ACGC
may be | ess flexible than that of a General Purpose Programable Controller
(GPPC).

1.4.3 Application Specific Controller (ASC)

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: The tailoring options in this subpart contain
requi renents for either a N agara LonWrks or LNS
application. Deselect the NIl AGARA LONWORKS and LNS

tailoring options if this subpart should not be
i ncluded in the project.

*% *% *% *% *%

*% *% *% *% *% *%%

A device that is furnished with a pre-established built in application that
is configurable but not re-progranmable. An ASC has a fixed

factory-installed application program (i.e Program|D) w th configurable
settings.

1.4.4 Bui | di ng Aut omati on and Control Network (BACnet)

*kkkkkkkkkkkkkkkkkkkkkkk
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NOTE: The tailoring options in this subpart contain
requirenents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet

tailoring options if this subpart should not be
i ncluded in the project.

*kkkkkkkkkkkkkkkkkkkkkkk
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The term BACnet is used in two ways. First neaning the BACnet Protoco
Standard - the communi cation requirenents as defined by ASHRAE 135
including all annexes and addenda. The second to refer to the overal
technol ogy related to the ASHRAE 135 protocol

1.4.5 BACnet Advanced Application Controller (B-AAC

*% *% *% *% *%

*% *% *% *% *% *% *% *%%

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet

tailoring options if this subpart should not be
i ncluded in the project.

*% *% *% *% *%

*% *% *% *% *% *% *% *%%

A hardware device BTL Listed as a B-AAC, which is required to support
BACnet Interoperability Building Blocks (BIBBs) for scheduling and
alarnming, but is not required to support as many BIBBs as a B-BC

1.4.6 BACnet Application Specific Controller (B-ASC

*kkkkkkkkkkhkkkkkkk
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NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet

tailoring options if this subpart should not be
i ncluded in the project.

*kkkkkkkkkkhkkkkkkk
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A hardware device BTL Listed as a B-ASC, with fewer

Bl BB requi renents than
a B-AAC. It

is intended for use in a specific application

1.4.7 BACnet Buil ding Controller (B-BC

*kkkkkkkkhkkkkkkkk
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NOTE: The tailoring options in this subpart contain
requirenents for either a BACnet or Niagara BACnet
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1

1

application. Deselect the BACNET and Nl AGARA BACnet
tailoring options if this subpart should not be
i ncluded in the project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhhkhhkkkkkxkx

*kkkkkkkkkkkkkkkkkkk

A hardware device BTL Listed as a B-BC. A general -purpose,

fi el d- progranmabl e devi ce capable of carrying out a variety of building

aut omati on and control tasks including control and nonitoring via direct
digital control (DDC) of specific systens and data storage for trend
information, tine schedules, and al armdata. Like the other BTL Listed
controller types (B-AAC, B-ASC etc.) a B-BC device is required to support
the server ("B") side of the ReadProperty and WiteProperty services, but
unlike the other controller types it is also required to support the client
("A") side of these services. Communi cation between controllers requires
that one of them support the client side and the other support the server

side, so a B-BC is often used when comuni cati on between controllers is
needed.

4.8 BACnet Broadcast Managenent Devi ce (BBMD)

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The tailoring options in this subpart contain
requirenents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and Nl AGARA BACnet

tailoring options if this subpart should not be
i ncluded in the project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkhhkkkkkxkx
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A conmuni cati ons device, typically conbined with a BACnet router. A BBMD
forwards BACnet broadcast nessages to BACnet/I|P devices and ot her BBMDs
connected to the sane BACnet/IP network. Each |IP subnet that is part of a
BACnet /I P network nust have at | east one BBMD. Note there are additiona
restrictions when nmultiple BBMDs share an | P subnet.

4.9 BACnet/IP

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

An extension of BACnet, Annex J, defines the use of a reserved UDP socket
to transmt BACnet nessages over |P networks. A BACnet/IP network is a
coll ection of one or nore | P subnets that share the same BACnet network
nunber. See al so paragraph BACNET BROADCAST MANAGEMENT DEVI CE

4.10 BACnet | nternetwork

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhhkkkkkk
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NOTE: The tailoring options in this subpart contain
requirenents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and Nl AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhhhkkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk
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connected with BACnet routers. In a BACnet
there exists only one nmessage path between devices.

Two or nore BACnet networks
i nt er net wor k,
1.4.11

BACnet Interoperability Building Bl ocks (Bl BBs)

*% *%

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

*%

*% *% *% *% *% *% *% *% *%

*% *% *% *% *% *% *% *% *% *%

A BIBBis a collection of one or nore ASHRAE 135 Services intended to
define a higher level of interoperability. BlIBBs are combined to build the
BACnet functional requirements for a device in a specification. Some Bl BBs
define additional requirenents (beyond requiring support for specific
services) in order to achieve a level of interoperability. For exanple,
Bl BB DS-V-A (Data Sharing-ViewA), which would typically be used by a
front-end, not only requires the client to support the ReadProperty
Service, but also provides a list of data types (Object / Properties) which
the client nust be able to interpret and display for the user

t he

In the BIBB shorthand notation, -Ais the client side and -B is the server

side.

The following is a |list of some BIBBs used by this or referenced Sections:
DS-COV-A Dat a Shari ng- Change of Value (A side)

DS-COV-B Dat a Shari ng- Change of Value (B side)

NM-RC-B Net wor k Managemnent - Rout er Configuration (B side)
DS-RP-A Dat a Shari ng- Read Property (A side)

DS-RP-B Dat a Shari ng-Read Property (B side)

DS-RPM-A Dat a Sharing-Read Property Miltiple (A Side)

DS-RPM-B Dat a Sharing-Read Property Miltiple (B Side)

DS-WP-A Data Sharing-Wite Property (A Side)

DM-TS-B Devi ce Managenent - Ti me Synchroni zation (B Side)
DM-UTC-B Devi ce Managenent - UTC Ti me Synchroni zation (B Side)
DS-WP-B Data Sharing-Wite Property (B side)

SCHED-E-B Schedul i ng- External (B si de)

DM-OCD-B Devi ce Managenent - Cbj ect Creation and Deletion (B side)
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The following is a |list of some BIBBs used by this or referenced Sections:
AE-N-1-B Allarm and Event-Notification Internal (B Side)
AE-N-E-B Allarm and Event-Notification External (B Side)
T-VMT-I-B Trendi ng-Viewing and Mddi fying Trends Internal (B Side)
T-VMT-E-B Trendi ng-Viewi ng and Mddi fying Trends External (B Side)

1.4.12 BACnet Net wor k

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhkhkhhkhkkkkkkkkkik

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.
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*

In BACnet, a portion of the control internetwork consisting of one or nore
segnents connected by repeaters. Networks are separated by routers.

1.4.13 BACnet Operator Display (B-0D)

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: The tailoring options in this subpart contain
requirenents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and Nl AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkkhkhkhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkk

*

A basic operator interface with limted capabilities relative to a B-OA5

It is not intended to performdirect digital control. A B-CD profile could
be used for LCD devices, displays affixed to BACnet devi ces, handheld

term nals or other very sinple user interfaces

1.4.14 BACnet Segnent

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

*% *% *% *% *% *% *% *% *% *% *% *%

*%%

One or nore physical segnments interconnected by repeaters (ASHRAE 135).

1.4.15 BACnet Snart Actuator (B-SA)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet
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tailoring options if this subpart should not be
i ncluded in the project.

*kkkkkkkkhkkkkkkkk
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A sinple actuator device with linmted resources intended for specific
applications

1.4.16 BACnet Snart Sensor (B-SS)

kkkkkkkkkhkkkkkkkk
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NOTE: The tailoring options in this subpart contain
requirenents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet

tailoring options if this subpart should not be
i ncluded in the project.

*kkkkkkkkkkkkhkkkkkkkkkkk
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A sinple sensing device with limted resources.

1.4.17 BACnet Testing Laboratories (BTL)

*kkkkkkkkkkkkkkkkkkkkkkk
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NOTE: The tailoring options in this subpart contain
requirenents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and Nl AGARA BACnet

tailoring options if this subpart should not be
i ncluded in the project.

*kkkkkkkkkkkkkkkkkkkkkkk
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Est abl i shed by BACnet International to support conpliance testing and

interoperability testing activities and consists of BTL Manager and the BTL
Working Goup (BTL-WE) . BTL al so publishes |Inplenmentation Guidelines.

1.4.18 BACnet Testing Laboratories (BTL) Listed

*% *% *% *% *%

*% *% *% *% *% *% *% *%%

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet

tailoring options if this subpart should not be
i ncluded in the project.

*% *% *% *% *% *%

*% *% *% *% *%%

A device that has been listed by BACnet Testing Laboratory. Devices may be
certified to a specific device profile, in which case the listing indicates

that the device supports the required capabilities for that profile, or may
be listed as "other".

1.4.19 Binary

A two-state systemwhere an "ON' condition is represented by a high signa
I evel and an "COFF" condition is represented by a | ow signal |evel
"Digital' is sonetines used interchangeably with 'binary'.

1.4.20 Binding

*kkkkkkkkkkkhkkkkkkkkkkk
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NOTE: The tailoring options in this subpart contain
requirenents for either a LNS or N agara LonWrks
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application. Deselect the LNS and NI AGARA LONWORKS
tailoring options if this subpart should not be
i ncluded in the project.
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The act of establishing comunications between CEA-709.1-D devi ces by
associating the output of a device to the input of another so that
information is automatically (and regularly) sent.

1.4.21 Broadcast

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Unl i ke nost nessages, which are intended for a specific recipient device, a
broadcast nessage is intended for all devices on the network.

1.4.22 Bui I di ng Control Network (BCN)

The network connecting all DDC Hardware within a building (or specific
group of buildings).

1.4.23 Bui | di ng Poi nt of Connection (BPOC)

A FPCC for a Building Control System (This termis being phased out of
use in preference for FPOC but is still used in sone specifications and
criteria. Wien it was used, it typically referred to a piece of contro
hardware. The current FPOC definition typically refers instead to IT
hardware.)

1.4.24 Channe

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: The tailoring options in this subpart contain
requi renents for either a LNS or N agara LonWrks
application. Deselect the LNS and NI AGARA LONWORKS
tailoring options if this subpart should not be

i ncluded in the project.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

A portion of the control network consisting of one or nore segnents
connected by repeaters. Channels are separated by routers. The device
quantity limtation is dependent on the topol ogy/ nedia and devi ce type.

For exanple, a TP/ FT-10 network with locally powered devices is limted to
128 devi ces per channel

1.4.25 Commandable
See Overri dabl e.

1.4.26 Conmmandabl e Obj ect s

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: The tailoring options in this subpart contain
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requirenents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

*% *% *% *% *% *% *% *% *% *% *%%

Conmandabl e Obj ects have a Conmandabl e Property, Priority Array, and
Rel i nqui sh_Default Property as defined in ASHRAE 135, C ause 19.2, Commrand
Prioritization.

1.4.27 Configurable

A property, setting, or value is configurable if it can be changed via
hardware settings on the device, via the use of engineering software or
over the control network fromthe front end, and is retained through
(after) 1 oss of power.

{BACNET or N AGARA BACNET}

In a {Nl AGARA BACNET} Ni agara Framewor k {/ NI AGARA BACNET} BACnet system a
property, setting, or value is configurable if it can be changed via one or
nmore of:
1) via BACnet services (including proprietary BACnet services)
2) via hardware settings on the device {N AGARA BACNET}
3) via the Niagara Franmewor k{/ Nl AGARA BACNET} .
Note this is nore stringent than the ASHRAE 135 definition.
{/ BACNET or NI AGARA BACNET}

1.4.28 Configuration Property

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The tailoring options in this subpart contain
requi renents for either a LNS or N agara LonWrks
application. Deselect the LNS and N AGARA LONWORKS
tailoring options if this subpart should not be

i ncluded in the project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Control |l er paraneter used by the application which is usually set during
installation/testing and sel dom changed. For exanple, the P and | settings
of a P-1 control loop. Al so see paragraph STANDARD CONFlI GURATI ON PROPERTY
TYPE ( SCPT).

1.4.29 Control Logic Diagram

A graphical representation of control logic for nmultiple processes that
make up a system

1.4.30 Device

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and Nl AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

A Digital Controller that contains a BACnet Device bject and uses BACnet
to communicate with other devices.
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1.4.31 Devi ce bj ect

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

NOTE: The tailoring options in this subpart contain
requirenents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and Nl AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Every BACnet device requires one Device hject, whose properties represent
the network visible properties of that device. Every Device Object requires
a unique Object ldentifier number on the BACnet internetwork. This nunber
is often referred to as the device instance or device ID.

1.4.32 Device Profile

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The tailoring options in this subpart contain
requi renents for either a BACnet or Niagara BACnet
application. Deselect the BACNET and NI AGARA BACnet
tailoring options if this subpart should not be

i ncluded in the project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

A col l ection of BIBBs deternining nininmum BACnhet capabilities of a device,
defined in ASHRAE 135. Standard device profiles include BACnhet Advanced
Wor kst ations (B-AWS), BACnet Building Controllers (B-BC), BACnet Advanced
Application Controllers (B-AAC), BACnet Application Specific Controllers
(B-ASC), BACnet Smart Actuator (B-SA), and BACnet Smart Sensor (B-SS).

1.4.33 Digital Controller

An el ectronic controller, usually with internal programm ng | ogic and
digital and anal og input/output capability, which perforns control
functions.

1.4.34 Direct Digital Control (DDC)

Digital controllers performng control logic. Usually the controller
directly senses physical values, nmakes control decisions with internal
prograns, and outputs control signals to directly operate swi tches, valves,
dampers, and notor controllers.

{LNS or N AGARA LONWORKS} 1. 4. 35 Domain

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: start here

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

A grouping of up to 32,385 nodes that can comunicate directly with each
other. (Devices in different domains cannot comunicate directly with each
other.) See al so Node Address. {/LNS or N AGARA LONWORKS}

{LNS or N AGARA LONWORKS} 1. 4. 36 Explicit Messagi ng
A non-standard and often vendor (application) specific nethod of
conmuni cati on between devi ces where each nessage contains a nessage code
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that identifies the type of nessage and the devices use these codes to
determine the action to take when the nessage is received. {/LNS or
NI AGARA LONWORKS}

{LNS or NI AGARA LONWORKS} 1. 4. 37 External Interface File (XIF)

A file which docunments a device's external interface, specifically the
nunber and types of LonMark objects, the number, types, directions, and
connection attributes of network variables, and the nunmber of message tags.
{/LNS or N AGARA LONWORKS}

1.4.38 Fi el d Point of Connection (FPQC)

The FPOC is the point of connection between the UMCS | P Network and the
field control network (either an I P network, a non-1P network, or a
conbi nation of both). The hardware at this |ocation which provides the
connection is generally an IT device such as a switch, IP router, or
firewall.

In general, the term"FPOC Location" means the place where this connection
occurs, and "FPOC Hardware" means the device that provides the connection.
Sonmetimes the term"FPOC' is used to nean either and its actual neaning
(i.e. location or hardware) is determned by the context in which it is
used.

{ Nl AGARA BACNET or NI AGARA LONWORKS} 1. 4. 39 Fox Prot ocol

The protocol used for conmunication between conponents in the
Ni agara Framework. By default, Fox uses TCP port 1911. {/N AGARA BACNET or
NI AGARA LONWORKS}

{LNS or NI AGARA LONWCRKS} 1.4.40 Functional Profile

A standard description, defined by LonMark, of one or nore LonMark Objects
used to classify and certify devices. {/LNS or N AGARA LONWORKS}

1.4.41 Gateway

A device that translates fromone protocol application data format to

anot her. Devices that change only the transport mechani sm of the protocol
- "translating" fromTP/FT-10 to Ethernet/IP or from BACnet M5/ TP to
BACnet over | P for exanple - are not gateways as the underlying data fornat
does not change. Gateways are al so called Conmunications Bridges or

Prot ocol Transl ators.

{ NI AGARA BACNET or N AGARA LONWORKS} A Ni agara Franework Supervisory Gateway
is one type of Gateway. {/N AGARA BACNET or N AGARA LONWORKS}

{LNS or NI AGARA LONWORKS} 1. 4. 42 General Purpose Programmabl e Controller
(GPPC)

Unli ke an ASC or AGC, a GPPC is not furnished with a fixed application
program and does not have a fixed ProgramiD or XIF file. A GPPC can be
(re-)programed, usually using vendor-supplied software. Wen a change to
the program affects the external interface (and the XIF file) the Program D
wi Il change. {/LNS or N AGARA LONWORKS}
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1.4.43 | EEE 802. 3 Et hernet

A family of |ocal-area-network technol ogi es providi ng hi gh-speed networKking
features over various nedia, typically Cat 5 5e or Cat 6 twisted pair
copper or fiber optic cable.

1.4.44 Internet Protocol (IP, TCP/IP, UDP/IP)

A comuni cati on nmethod, the nost common use is the Wrld Wde Web. At the

| owest level, it is based on Internet Protocol (I1P), a nethod for conveying
and routing packets of information over various LAN nedia. Two conmmon
protocols using | P are User Datagram Protocol (UDP) and Transm ssion
Control Protocol (TCP). UDP conveys information to well-known "sockets"

wi t hout confirmati on of receipt. TCP establishes connections, also known as
"sessions", which have end-to-end confirmati on and guar ant eed sequence of
delivery.

1.4.45 | nput/Qutput (1/0
Physi cal inputs and outputs to and froma device, although the term
soneti nmes describes network or "virtual" inputs or outputs. See also
"Points".

1.4.46 | / O Expansi on Unit

An |/ O expansion unit provides additional point capacity to a digital
controller

1.4.47 | P subnet
A group of devices which share a defined range | P addresses. Devices on a
common | P subnet can share data (including broadcasts) directly w thout the
need for the traffic to traverse an IP router.

{ NI AGARA BACNET or N AGARA LONWORKS}1.4.48  JACE (Niagara Framewor k)

Java Application Control Engine. See paragraph N AGARA FRAMEWORK
SUPERVI SORY GATEWAY {/ NI AGARA BACNET or N AGARA LONWORKS}

1.4.49 Local - Area Network (LAN)

A conmuni cation network that spans a |imted geographic area and uses the
same basic comuni cation technol ogy throughout.

1.4.50 Local Display Panels (LDPs)
A DDC Hardware with a di splay and navigati on buttons, and nust provide
di spl ay and adj ustnent of points as shown on the Points Schedul e and as
indicated.

{LNS or N AGARA LONWORKS} 1. 4. 51 LonMark

See paragraph LONMARK | NTERNATI ONAL. Also, a certification issued by
LonMark International to CEA-709.1-D devices. {/LNS or N AGARA LONWORKS}

{LNS or NI AGARA LONWORKS} 1. 4. 52 LonMar k I nternational

St andards committee consisting of numerous independent product devel opers,
systemintegrators and end users dedicated to determ ning and mai ntai ni ng
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the interoperability guidelines for Lonwrks. Mintains guidelines for the
interoperability of CEA-709.1-D devices and issues the LonMark
Certification for CEA-709.1-D devices. {/LNS or N AGARA LONWORKS}

{LNS or NI AGARA LONWORKS} 1. 4. 53 LonMark Interoperability Association
See paragraph LONVARK | NTERNATI ONAL. {/LNS or N AGARA LONWORKS}

{LNS or NI AGARA LONWORKS} 1. 4. 54 LonMar k Cbj ect
A collection of network variables, configuration properties, and associ ated
behavi or defined by LonMark International and described by a Functiona
Profile. It defines howinformation is exchanged between devices on a
network (inputs fromand outputs to the network). {/LNS or N AGARA

LONWORKS}

{LNS or N AGARA LONWORKS} 1. 4. 55 LonWorks
The termused to refer to the overall technology related to the CEA-709.1-D
protocol (sonetinmes called "LonTal k"), including the protocol itself,
net wor k managenment, interoperability guidelines and products. {/LNS or

NI AGARA LONWORKS}

{LNS or NI AGARA LONWORKS} 1. 4. 56 LonWor ks Network Services (LNS)

A network managenment and database standard for CEA-709.1-D devices. {/LNS
or NI AGARA LONWORKS}

{LNS} 1. 4. 57 LonWor ks Network Services (LNS) Plug-in
Sof tware which runs in an LNS conpatible software tool, typically a network
configuration tool. Device configuration plug-ins provide a user friendly
method to edit a device's configuration properties. {/LNS}

1.4.58 MAC Addr ess

Medi a Access Control address. The physical device address that identifies
a device on a Local Area Network

{ BACNET or N AGARA BACNET} 1. 4.59 Mast er - Sl ave/ Token- Passi ng ( MS/ TP)
Data |ink protocol as defined by the BACnet standard. Miltiple speeds
(data rates) are permtted by the BACnet MS/ TP standard. {/BACNET or

NI AGARA BACNET}

1.4.60 Monitoring and Control (M&C) Software
The UMCS 'front end' software which perfornms supervisory functions such as
al arm handl i ng, scheduling and data | oggi ng and provides a user interface
for monitoring the system and configuring these functions.

{BACNET or NI AGARA BACNET} 1. 4.61 Net wor k Nunber

A site-specific nunber assigned to each network. This network nunber nust
be uni que t hroughout the BACnet internetwork. {/BACNET or N AGARA BACNET}

{LNS or N AGARA LONWORKS} 1. 4. 62 Net wor k Vari abl e

See paragraph STANDARD NETWORK VARI ABLE TYPE (SNVT). {/LNS or N AGARA
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LONWORKS}
{LNS or NI AGARA LONWORKS} 1. 4. 63 Net wor k Confi guration Tool

The software used to configure the control network and set device
configuration properties. This software creates and nodifies the control
net wor k dat abase{LNS} (LNS Dat abase){LNS} . {/LNS or N AGARA LONWORKS}

{ NI AGARA BACNET or NI AGARA LONWORKS} 1. 4. 64 Ni agara Framework (N agara
Framework)

A set of hardware and software specifications for building and utility
control owned by TridiumlInc. and licensed to nultiple vendors. The
Framewor k consists of front end (M&C) software, web based clients, field
| evel control hardware, and engineering tools. While the N agara Franmework
is not adopted by a recogni zed standards body and does not use an open
licensing nodel, it is sufficiently well-supported by multiple HVAC vendors
to be considered a de-facto Open Standard. {/N AGARA BACNET or N AGARA
LONWORKS}

{ Nl AGARA BACNET or N AGARA LONWORKS} 1. 4. 65 Ni agara Franmework Supervisory
Gat eway (N agara Franewor k)

DDC Har dwar e conponent of the N agara Framework. A typical N agara
architecture has Niagara specific supervisory gateways at the IP |level and
ot her (non-Niagara specific) controllers on field networks (TP/FT-10,

M5/ TP, etc.) beneath the N agara supervisory gateways. The N agara
specific controllers function as a gateway between the N agara framework
protocol (Fox) and the field network beneath. These supervisory gateways
may al so be used as general purpose controllers and al so have the
capability to provide a web-based user interface

Note that different vendors refer to this conponent by different nanes.
The npbst comon nanme is "JACE'; other nanes include (but are not linited
to)"EC-BCS", "FX-40", "TMN', "SLX' and "UNC'. {/N AGARA BACNET or N AGARA
LONWORKS}
{LNS or N AGARA LONWORKS} 1. 4. 66 Node

A devi ce that communi cates using the CEA-709.1-D protocol and is connected
to a CEA-709.1-D network. {/LNS or N AGARA LONWORKS}

{LNS or NI AGARA LONWORKS} 1. 4. 67 Node Address
The | ogi cal address of a node on the network, consisting of a Domain
number, Subnet nunber and Node nunber. Note that the "Node number” portion
of the address is the nunber assigned to the device during installation and
is unique within a subnet. This is not the factory-set uni que Node ID (see
Node ID). {/LNS or N AGARA LONWORKS}

{LNS or N AGARA LONWORKS} 1. 4. 68 Node | D

A unique 48-bit identifier assigned (at the factory) to each CEA-709.1-D
device. Sonetines called the Neuron ID. {/LNS or N AGARA LONWORKS}

{BACNET or NI AGARA BACNET}1. 4. 69 Object

An ASHRAE 135 Obhject. The concept of organizing BACnet information into
standard conponents with various associated Properties. Exanples include
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Anal og | nput objects and Binary Qutput objects. {/BACNET or N AGARA BACNET}
{BACNET or NI AGARA BACNET}1.4.70 (bject ldentifier

A grouping of two Cbject properties: Object Type (e.g. Anal og Val ue,
Schedul e, etc.) and Object Instance (in this case, a nunber). bject
Identifiers nmust be unique within a device. {/BACNET or N AGARA BACNET}

{BACNET or NI AGARA BACNET}1.4.71 bj ect I nstance
See paragraph OBJECT | DENTIFI ER {/BACNET or N AGARA BACNET}
{BACNET or NI AGARA BACNET}1.4.72 bj ect Properties

Attributes of an object. Exanples include present value and high limt
properties of an analog input object. Properties are defined i n ASHRAE 135;
sonme are optional and sone are required. Objects are controlled by reading
fromand witing to object properties. {/BACNET or N AGARA BACNET}

1.4.73 Operator Configurable

{ NI AGARA LONWORKS or NI AGARA BACNET} For Ni agara Framework Systens, a
property, setting, or value is Operator Configurable when it is
configurable froma N agara Franework Front End. {/ N AGARA LONWORKS or

NI AGARA BACNET}

{LNS} For LNS LonWorks systemnms, Operator Configurable is defined the sane as
Configurable. See paragraph CONFI GURABLE. {/LNS}

{BACNET}For BACnet systens, a property, setting, or value in a device is
Qperator Configurable when it is Configurable and is either

a. a Witeable Property of a Standard BACnet Object; or

b. a Property of a Standard BACnet Object that is Witeabl e when
Qut_OF_Service is TRUE and Qut_Of _Service is Witeable. {/BACNET}

1.4.74 Override

Changi ng the value of a point outside of the normal sequence of operation
where the change has priority over the sequence and where there is a
mechani sm for rel easing the change such that the point returns to the
normal value. Overrides persist until released or overridden at the sane
or higher priority but are not required to persist through a | oss of power.
Overrides are often used by operators to change val ues, and generally
originate at a user interface (workstation or |ocal display panel).

1.4.75 Packaged Equi pnent

Packaged equi pnent is a single piece of equipnment provided by a

manuf acturer in a substantially conplete and operable condition, where the
controls (DDC Hardware) are factory installed, and the equipnment is sold
and shipped fromthe manufacturer as a single entity. Dissassenbly and
reassenbly of a large piece of equi pnent for shipping does not prevent it
from bei ng packaged equi pnent. Package units nmay require field
installation of renbte sensors. Packaged equipnent is also called a
"packaged unit".

Note industry may use the term "Packaged System' to nean a collection of

equi prrent that is designed to work together where each piece of equi pnent
i s packaged equi pnent and there is a network that connects the equi pnent
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together. A "packaged systent of this type is NOT packaged equipnent; it
is a collection of packaged equi pnent, and each piece of equi pnent nust
i ndividually meet specification requirenents.

1.4.76 Packaged Unit
See packaged equi pnent.
1.4.77 Performance Verification Test (PVT)

The procedure for determning if the installed BAS neets design criteria
prior to final acceptance. The PVT is perforned after installation,
testing, and bal anci ng of nmechanical systens. Typically the PVT is
performed by the Contractor in the presence of the Governnent.

{BACNET or NI AGARA BACNET}1.4.78 Physi cal Segmnent

A single contiguous nediumto which BACnet devices are attached (ASHRAE 135
). {/BACNET or N AGARA BACNET}

1.4.79 Polling
A device periodically requesting data from anot her devi ce.
1.4.80 Points

Physical and virtual inputs and outputs. See al so paragraph | NPUT/ QUTPUT
(I/0).

{LNS or N AGARA LONWORKS} 1. 4. 81 Program I D

An identifier (nunber) stored in the device that identifies the node
manuf acturer, functionality of device (application & sequence), transceiver
used, and the intended devi ce usage.

{/LNS or N AGARA LONWORKS}

1.4.82 Proportional, Integral, and Derivative (PID) Control Loop

Three paranmeters used to control nodul ating equipment to maintain a
setpoint. Derivative control is often not required for HVAC systens
(leaving "PI" control).

{BACNET or NI AGARA BACNET} 1. 4. 83 Proprietary

Wthin the context of BACnet, any extension of or addition to object types,
properties, PrivateTransfer services, or enunerations specified in
ASHRAE 135. ojects with oject Type val ues of 128 and above are
Proprietary Cbjects. Properties with Property Identifier of 512 and above
are proprietary Properties.

{/ BACNET or NI AGARA BACNET}

{ BACNET or NI AGARA BACNET} 1. 4. 84 Prot ocol | npl ementation Conformance
Statenment (PICS)

A docunent, created by the nmanufacturer of a device, which describes which
portions of the BACnet standard rmay be inpl enented by a given device.
ASHRAE 135 requires that all ASHRAE 135 devices have a PICS, and al so
defines a mininumset of information that nmust be init. A device as
installed for a specific project may not inplenent everything in its PICS.
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{/ BACNET or NI AGARA BACNET}
1.4.85 Repeater

A device that connects two control network segnents and retransmts all
i nformati on recei ved on one side onto the other.

1.4.86 Router

A device that connects two {LNS or N AGARA LONWORKS} CEA-709.1-D channels
{/LNS or NI AGARA LONWORKS} { BACNET or N AGARA BACNET} ASHRAE 135 networks

{/ BACNET or NI AGARA BACNET} and controls traffic between the two by
retransmtting signals received fromone side onto the other based on the
signal destination. Routers are used to subdivide a control {BACNET or

NI AGARA BACNET} inter {/BACNET or N AGARA BACNET} network and to limt network
traffic.

1.4.87 Segment

A '"single' section of a control network that contains no repeaters or
routers. There is generally a limt on the nunber of devices on a segnent,
and this limt is dependent on the topol ogy/ media and device type. {LNS or
NI AGARA LONWORKS} For exanple, a TP/ FT-10 network with locally powered
devices is linmted to 64 devices per segnent.

{/LNS or N AGARA LONWORKS}

{LNS or NI AGARA LONWORKS} 1. 4. 88 Service Pin

A hardware push-button on a device which causes the device to broadcast a
message (over the control network) containing its Node I D and Program I D.
{/LNS or N AGARA LONWORKS}

{ BACNET or N AGARA BACNET} 1. 4. 89 St andard BACnet Obj ects

ojects with Object Type val ues bel ow 128 and specifically enunerated in
Clause 21 of ASHRAE 135. nhjects which are not proprietary. See paragraph
PROPRIETARY.

{/ BACNET or NI AGARA BACNET}

{ BACNET or NI AGARA BACNET}1.4.90 Standard BACnet Properties
Properties with Property ldentifier values bel ow 512 and specifically
enunerated in Cause 21 of ASHRAE 135. Properties which are not
proprietary. See Proprietary.

{/ BACNET or NI AGARA BACNET}

{BACNET or NI AGARA BACNET} 1. 4.91 St andard BACnet Services
ASHRAE 135 services other than ConfirnedPrivateTransfer or
UnconfirnedPrivateTransfer. See paragraph PROPRI ETARY.

{/ BACNET or NI AGARA BACNET}

{LNS or NI AGARA LONWDORKS} 1. 4. 92 Standard Configuration Property Type (SCPT)
Pronounced skip-it. A standard fornmat type (maintained by LonMark

International) for Configuration Properties.
{/LNS or N AGARA LONWORKS}
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{LNS or NI AGARA LONWORKS} 1. 4. 93 Standard Network Variabl e Type (SNVT)

Pronounced snivet. A standard format type (nmaintained by LonMark
International) used to define data information transnmtted and recei ved by
the individual nodes. The term SNVT is used in two ways. Technically it
is the acronym for Standard Network Variable Type, and is sonmetines used in
this manner. However, it is often used to indicate the network variabl e
itself (i.e. it can mean "a network variable of a standard network variable
type"). In general, the intended neaning should be clear fromthe context.
{/LNS or N AGARA LONWORKS}

{LNS or N AGARA LONWORKS} 1. 4. 94 Subnet

Consi sts of a logical grouping of up to 127 nodes, where the | ogical

grouping is defined by node addressing. Each subnet is assigned a nunber

which is unique within the Domain. See al so paragraph NODE ADDRESS.
{/LNS or N AGARA LONWORKS}

{LNS or N AGARA LONWORKS} 1. 4. 95 TP/FT-10

A Free Topol ogy Twi sted Pair network defined by CEA-709.3 . This is the
nmost conmmon nedia type for a CEA-709.1-D control network.
{/LNS or N AGARA LONWORKS}

{LNS or N AGARA LONWORKS} 1. 4. 96 TP/XF-1250

A high speed (1.25 Mps) twisted pair, doubly-term nated bus network
defined by the LonMark Interoperability Guidelines. This nediais
typically used only as a backbone nedia to connect nmultiple TP/ FT-10
networks.

{/LNS or N AGARA LONWORKS}

{LNS or N AGARA LONWDRKS} 1. 4. 97 User - defi ned Configuration Property Type
(UCPT)

Pronounced u-keep-it. A Configuration Property format type that is defined
by the device manufacturer.
{/LNS or NI AGARA LONWORKS}

{LNS or N AGARA LONWDRKS} 1. 4. 98 User - defi ned Network Variable Type (UNVT)

A network variable format defined by the device manufacturer. Note that
UNVTs create non-standard communi cations (other vendor's devices nmay not
correctly interpret it) and may close the system and therefore are not
permitted by this specification.

{/LNS or N AGARA LONWORKS}

1.4.99 UMCS

UMCS stands for Uility Mnitoring and Control System The termrefers to
all conponents by which a project site nonitors, manages, and controls
real -tine operation of HVAC and other building systenms. These conponents
include the UMCS "front-end" and all field building control systens
connected to the front-end. The front-end consists of Mnitoring and
Montrol Software (user interface software), browser-based user interfaces
and network infrastructure.

The network infrastructure (the "UMCS Network"), is an |IP network
connecting nultiple building or facility control networks to the Monitoring

SECTION 23 09 00 Page 31



and Control Software.
1.4.100 UMCS Net wor k

The UMCS Network connects nultiple building or facility control networks to
the Monitoring and Control Software.

{BACNET or NI AGARA BACNET}1. 4. 101 Witeable Property

A Property is Witeable when it can be changed through the use of one or

nmore of the WiteProperty services defined in ASHRAE 135, C ause 15

regardl ess of the value of any other Property. Note that in the ASHRAE 135

standard, sonme Properties nmay be witeable when the Qut of Service Property

is TRUE; for purposes of this Section, Properties that are only witeable

when the Qut of Service Property is TRUE are not considered to be Witeable.
{/ BACNET or NI AGARA BACNET}

1.5 PROQJIECT SEQUENCI NG

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Table |I provides bracketed text in which the
nunber of days between itens may be specified. In
many cases this information will be specified

el sewhere. When project schedule is specified

el sewhere renove bracketed text and Table | wll
provi de sequencing but not specific intervals. |If
tinme intervals are to be specified here keep the
bracketed text and enter the nunber of days in the
space provided.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

TABLE |: PROJECT SEQUENCI NG lists the sequencing of submittals as specified
i n paragraph SUBM TTALS (denoted by an 'S in the 'TYPE colum) and
activities as specified in PART 3 EXECUTI ON (denoted by an "E' in the
"TYPE' columm). TABLE | does not specify overall project nilestone and
conpl etion dates[; these dates are specified in the contract

documents] .

a. Sequencing for Submittals: The sequencing specified for submittals is
the deadline by which the subnmittal nust be initially subnitted to the
Governnment. Foll owi ng submi ssion there will be a Governnent review
period as specified in Section 01 33 00 SUBM TTAL PROCEDURES. If the
submittal is not accepted by the Governnent, revise the subnittal and
resubmit it to the Government within [14]] ] days of notification
that the submittal has been rejected. Upon resubrmittal there will be
an additional Governnent review period. |If the submittal is not
accepted the process repeats until the submittal is accepted by the
Government.

b. Sequencing for Activities: The sequencing specified for activities
i ndicates the earliest the activity nay begin.

c. Abbreviations: |In TABLE | the abbreviation AAO is used for 'after
approval of' and 'ACO is used for '"after conpletion of'.

{ NAVY W TH ACCEPTANCE ENG NEER}

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: For Navy Projects with an Acceptance
Engi neer, a different PRQIECT SEQUENCI NG table is
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required. The NAVY W TH ACCEPTANCE ENG NEER
tailoring option has been selected on this project,
and the rel evant PRQIECT SEQUENCI NG t abl e has been
added bel ow. Renove the bracketed PRQIECT
SEQUENCI NG t abl e whi ch does not apply to Navy

projects with an Acceptance Engi neer.

*% *% *% *% *% *% *% *% *% *% *

[ {/ NAVY W TH ACCEPTANCE ENG NEER}

TABLE |. PRQIECT SEQUENCI NG

ITEM| TYPE DESCRIPTION SEQUENCI NG ( START OF
# ACTIVITY OR DEADLI NE FOR
1 S |Existing Conditions Report
2 S |DDC Contractor Design Draw ngs
3 S |[Manufacturer's Product Data
4 S Pre-constructi on QC Checkli st
5 E |Install Building Control System AAO #1 thru #4
6 E |Start-Up and Start-Up Testing ACO #5
7 S |Post-Construction QC Checkl i st [[____] days ]ACO #6
8 |S Pr ogramm ng Software [[____] days ]ACO #6

Configuration Software
Ni agara Framewor k Engi neeri ng Tool
Ni agara Framework W zards
XIF Files
LNS Pl ug-1Ins
9 S |Draft As-Built Draw ngs [[____] days ]ACO #6
Draft LNS Dat abase
10 S |Start-Up Testing Report [[____] days ]ACO #6
11 S |PVT Procedures [[____ ] days ]before
schedul e start of #12 and
AAO #10
12 E |Execute PVT AAO #9 and #11
13 S |PVT Report [[____ ] days ]ACO #12
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TABLE |. PRQIECT SEQUENCI NG
ITEM| TYPE DESCRIPTION SEQUENCI NG ( START OF
# ACTIVITY OR DEADLI NE FOR
14 |S Control l er Application Prograns [[____ ] days ]AAO #13
Controller Configuration Settings
Ni agara Framewor k Supervi sory Gateway Backups
Fi nal LNS Dat abase
15 S |Final As-Built Draw ngs [[____ 1 days ]AAO #13
16 S |&MInstructions AAO #15
17 S |Training Docunentation AAO #10 and [[ ] days
] bef ore schedul ed start of
#18
18 E | Training AAO #16 and #17
19 S |[d oseout QC Checkli st ACO #18
{NAVY W TH ACCEPTANCE ENGQ NEER} |
TABLE |. PRQIECT SEQUENCI NG
ITEM| TYPE DESCRIPTION SEQUENCI NG ( START OF
# ACTIVITY OR DEADLI NE FOR
1 S |Existing Conditions Report
2 S |DDC Contractor Design Draw ngs
3 S |[Manufacturer's Product Data
4 S Pre-construction QC Checkli st
5 E |Install Building Control System AAO #1 thru #4
6 E |Start-Up and Start-Up Testing ACO #5
7 S |Post-Constructi on QC Checkl i st [[____] days ]ACO #6
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TABLE |. PRQIECT SEQUENCI NG

ITEM| TYPE DESCRIPTION SEQUENCI NG ( START OF
# ACTIVITY OR DEADLI NE FOR
8 |S Pr ogramm ng Sof tware [[____] days ]ACO #6

Configuration Software
Ni agara Framewor k Engi neeri ng Tool
Ni agara Framework W zards
XIF Files
LNS Pl ug-Ins
9 S |Draft As-Built Draw ngs [[____] days ]ACO #6
Draft LNS Dat abase
10 S,E |PVT Testing Activities As indicated in PART 3 of
this Section.
11 S |PVT Report As indicated in PART 3 of
this Section.
12 |S Control l er Application Prograns [[____ ] days ]AAO #11
Controller Configuration Settings
Ni agara Framewor k Supervi sory Gateway Backups
Fi nal LNS Dat abase
13 S |Final As-Built Draw ngs [[____ ] days ]AAO #11
14 S |&M Instructions AAO #13
15 S |Training Docunentation [ ] days before
schedul ed start of #16
16 E | Training AAO #14 and #15
17 S |[d oseout QC Checkli st ACO #16

{/ NAVY W TH ACCEPTANCE ENG NEER}

1.6

SUBMITTALS

*

*

*k% kkkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhhkkkkkkkkkk

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals

required for the project.

The @uide Specification technical editors have
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designated those itens that require Government

approval ,

with a"G"
reviewed by the Contractor's Quality Control

Only add a “G’ to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

System

due to their conplexity or criticality,

General ly, other subnmittal itens can be

For subnmittals requiring Government approval on Arny

proj ects,
the subnmittal

a code of up to three characters within

tags may be used following the "G

designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,

Air Force,

and NASA proj ects.

The "S" following a submittal itemindicates that

the subm ttal

is required for the Sustainability

eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the

submi ttal

item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkkkkkkkkkkkkkhkhkk

Gover nrent approval

SD- 02 Shop Dr awi ngs

*kkk

kkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkk

is required for submttals with a "G' designati on;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

DDC Contractor Design Drawings; G, [___ 1]
Draft As-Built Drawings; ¢, [ 1]
Final As-Built Drawings; C[, [___ 1]
SD- 03 Product Data
{ARMY}
Certificate of Networthiness Docunentation; d, [___ 1]
{/ARMY}
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Programming Software; G, [___ 1]
Controller Application Programs; G, [___ 11
Configuration Software; C[, [____ 1]

{BACNET or NI AGARA BACNET}

Control ler Configuration Settings; C[, [ 11
{/ BACNET or NI AGARA BACNET}

Manufacturer's Product Data; G, [ 1]
{LNS}

XIF files; ¢, [ 1]
{/LNS}
{LNS}

Draft LNS Database; C[, | 11
{/LNS}
{LNS}

Final LNS Database; G, [___ 1]
{/LNS}
{LNS}

LNS Plug-ins; ¢, [ 1]
{/LNS}

{ Nl AGARA BACNET or NI AGARA LONWORKS}
Ni agara Franmework Supervisory Gateway Backups; C[, | 1]
{/ Nl AGARA BACNET or N AGARA LONWORKS}

{ Nl AGARA BACNET or NI AGARA LONWORKS}

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The Niagara Franmework Engi neering Tool is
specified in Section 23 09 23.01 LONWORKS DI RECT

DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL
SYSTEMS and Section 23 09 23. 02 BACNET DI RECT

DI d TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTRCL
SYSTEMS, but is a designer option in these
Sections. |If the N agara Framewor k Engi neering Tool
is not required for the project, renove the
submittal requirenents in this Section.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

[ Ni agara Franework Engi neering Tool; C[, [ 111
{/ NI AGARA BACNET or NI AGARA LONWORKS}

{ NI AGARA BACNET or N AGARA LONWORKS}
Ni agara Franmework W zards; ¢, | 1]
{/ Nl AGARA BACNET or N AGARA LONWORKS}
SD-06 Test Reports

{ NAVY W TH ACCEPTANCE ENG NEER}
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NOTE: For Navy Projects with an Acceptance

Engi neer, a different set of SD-6 subnittals are
used. The NAVY W TH ACCEPTANCE ENG NEER tail ori ng
option has been selected on this project, and the
rel evant subnmittals have been added bel ow. Renopve
the bracketed submttals which do no apply to Navy
projects with an Acceptance Engi neer.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

[ {/ NAVY W TH ACCEPTANCE ENG NEER}
Exi sting Conditions Report

Start-Up Testing Report; G, [___ 11

PVT Procedures; C[, [___ 1]

PVT Report; C[, [____ ]

Pre-Construction Quality Control (QC Checklist; ¢, [___ 1]
Post - Construction Quality Control (QC) Checklist; ¢, [___ 1]

{ NAVY W TH ACCEPTANCE ENG NEER} ]
Control Contractor’'s Performance Verification Testing Plan; G
Equi prent Supplier’s Performance Verification Testing Plan; G
Endurance Testing Results; G

Performance Verification Test Report; G
{/ NAVY W TH ACCEPTANCE ENG NEER}

SD- 10 Operation and Mii ntenance Data
Qperation and Mai ntenance (O&M Instructions; C[, | 1]
Trai ni ng Docurmentation; C[, | 11

SD-11 C oseout Submittals

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The Encl osure Keys are needed by the project
site DPW

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Enclosure Keys; C[, [ 1]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The Password Summary Report is needed by the
project site DPW

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Password Summary Report; C[, [ 1]

Closeout Quality Control (QC) Checklist; ¢, [ 1]
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1

7 DATA PACKAGE AND SUBM TTAL REQUI REMENTS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The acquisition of all technical data, data
bases and conputer software itens that are
identified herein will be acconplished strictly in
accordance with the Federal Acquisition Regulation
(FAR) and the Defense Acquisition Regulation

Suppl emrent (DFARS). Those regul ations as well as
the Services inplenentation thereof should al so be
consulted to ensure that a delivery of critica
itenms of technical data is not inadvertently |ost.
Specifically, DFARS 252.227-7013 Rights in Technica
Data - Noncommercial Itens, as well as any requisite
software licensing agreenents will be nmade a part of
t he CONTRACT CLAUSES or SPECI AL CONTRACT
REQUIREMENTS.

In addition, the appropriate DD Form 1423 Contract
Data Requirenments List, will be filled out for each
di stinct deliverable data item and made a part of
the contract. Were necessary, a DD Form 1664, Data
Item Description, will be used to explain and nore
fully identify the data itens listed on the DD Form
1423. It is to be noted that all of these clauses
and forns are required to ensure the delivery of the
data in question and that such data is obtained with
the requisite rights to use by the Government.

Include with the request for proposals a conpl eted
DD Form 1423, Contract Data Requirenments List. This
formis essential to obtain delivery of al
document ati on. Each deliverable will be clearly
specified with both description and quantity being
required.

Coordinate the review of all submittals with the
project site. The site may have a System I ntegrator
or other individual/office that should review all
submittals before acceptance of the system

Most of the submittals included in this Section are
critical and require Government review. Any added
submittals, normally, should be for information only
and reviewed through the Contractor Quality Control
system.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Techni cal data packages consisting of technical data and conputer software
(meani ng technical data which relates to conputer software) which are
specifically identified in this project and which may be defined/required
in other specifications nust be delivered strictly in accordance with the
CONTRACT CLAUSES and in accordance with the Contract Data Requirenents
List, DD Form 1423. Data delivered nust be identified by reference to the
particul ar specification paragraph against which it is furnished. Al
submittals not specified as technical data packages are considered 'shop
drawi ngs' under the Federal Acquisition Regulation Supplenent (FARS) and
must contain no proprietary information and be delivered with unrestricted
rights.
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1.

8 SOFTWARE FOR DDC HARDWARE AND GATEWAYS

Provide all software related to the progran ng and configuration of DDC
Har dware and Gateways as indicated. License all Software to the project
site. The term"controller" as used in these requirenents nmeans both DDC
Har dwar e and Gat eways.

{LNS or N AGARA LONWORKS}1. 8.1 Progranmi ng Sof t war e

For each type of General Purpose Programmable Controller (GPPC), provide
the programm ng software in accordance with Section 23 09 23.01 LONWORKS

DI RECT DI A TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTRCL SYSTEMS.

{ NI AGARA LONWORKS} For each type of Application Generic Controller (AGC)
provi ded, provide the progranmi ng and configuration software in accordance
with Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER
BUI LDI NG CONTROL SYSTEMS. {/ Nl AGARA LONWORKS} Submit hard copi es of user
manual s for each software with the software subnittal.

Submit Programm ng Software on CD-ROM as a Techni cal Data Package. Submit
[ ] hard copies of the software user manual for each piece of software.

.8.2 Control l er Application Programns

For each General Purpose Programuable Controller (GPPC), provide copies of
the application programas source code conpatible with the programi ng
software for that GPPC in accordance with Section 23 09 23.01 LONWORKS

DI RECT DI d TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTRCOL SYSTEMS.  For
each Application Generic Controller (AGC), provide copies of the
application program as source code conpatible with the progranm ng and
configuration tool {LNS}LNS plug-in {{LNS} for that AGC in accordance with
Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER

BUI LDI NG CONTRCL SYSTEMS.

Submit Controller Application Prograns on CD-ROM as a Technical Data
Package. Include on the CO-ROM a list or table of contents clearly

i ndi cating which application programis associated with each device.
Submit [2]] ] copies of the Controller Application Prograns CD- ROM

{/LNS or NI AGARA LONWORKS}

{BACNET or NI AGARA BACNET}1. 8.3 Configuration Software

For type of controller, provide the configuration tool software in
accordance with Section 23 09 23.02 BACNET DI RECT DI G TAL CONTROL FOR HVAC
AND OTHER BUI LDI NG CONTROL SYSTEMS. Subnit hard copies of the software
user manuals for each software with the software submttal.

Submit Configuration Software on CD-ROM as a Techni cal Data Package.
Submit [__ ] hard copies of the software user manual for each piece of
software.

.8.4 Control l er Configuration Settings

For each controller, provide copies of the installed configuration settings
as source code conpatible with the configuration tool software for that
controller in accordance with Section 23 09 23.02 BACNET DI RECT DI G TAL
CONTRCL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS.
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Submit Controller Configuration Settings on CD-ROM as a Technical Data
Package. Include on the CO-ROM a list or table of contents clearly
i ndicating which files are associated with each device. Submt [2]]
copies of the Controller Configuration Settings CD ROM

1.8.5 Programmi ng Sof t war e

For each type of programmabl e controller, provide the progranmning software
in accordance with Section 23 09 23.02 BACNET DI RECT DI G TAL CONTRCL FOR
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS. Subnit hard copies of software
user manuals for each software with the software submittal.

Submit Programm ng Software on CD-ROM as a Techni cal Data Package. Submit
[ ] hard copies of the software user manual for each piece of software.

1.8.6 Control l er Application Programns

For each programmabl e controller, provide copies of the application program
as source code conpatible with the programmi ng software for that controller
in accordance with Section 23 09 23.02 BACNET DI RECT DI G TAL CONTRCL FOR
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS.

Submit Controller Application Prograns on CD-ROM as a Technical Data

Package. Include on the CO-ROM a list or table of contents clearly

i ndi cating which application programis associated with each device.

Submit [2][_ ] copies of the Controller Application Prograns CD- ROM
{/ BACNET or N AGARA BACNET}

{LNS} 1.8.7 LNS Pl ug-1ns

Provide LNS Plug-ins in accordance with Section 23 09 23. 01 LONWORKS

DI RECT DI A TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS for each
Application Specific Controller and each Application Generic Controller.

For LNS Plug-ins distributed under a license, license the Plug-In to the
project site. Submit hard copy nmanuals, if available, for each plug-in
provided as part of the LNS- Plug-Ins subnittal.

Submit LNS Plug-ins on CD-ROM as a Technical Data Package. |nclude on the
CD-ROM a list or table of contents clearly indicating which files are
associ ated with each devi ce.

{/LNS}

{ NI AGARA LONWORKS} 1. 8. 8 Ni agara Framework W zards

For each Application Generic Controller with a Niagara Framework W zard and
for each Application Specific Controller provide N agara Franmework W zards
in accordance with Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS. Submit hard copy nmanual s, if

avai |l abl e, for each Wzard provided as part of the N agara Franmework

W zards subnittal.

Subnmit N agara Framework W zards on CD-ROM as a Technical Data Package.
Include on the CD-ROM a list or table of contents clearly indicating which
files are associated with each device. Submit [__ ] hard copies of the
software user manual, if available, for each Wzard.

{/ NI AGARA LONWORKS}
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{ Nl AGARA BACNET or N AGARA LONWORKS} 1.8.9 Ni agara Franmework Supervisory
Gat eway Backups

For each N agara Framewor k Supervi sory Gateway, provide a backup of all
software within the Ni agara Franework Supervisory Gateway, including
configuration settings. This backup nmust be sufficient to allow the
restoration of the N agara Framework Supervisory Gateway or the repl acenent
of the Niagara Franmework Supervisory Gateway.

Subnmit backups for each N agara Framework Supervisory Gateway on CD- ROM as
a Techni cal Data Package. Mark each backup indicating clearly the source
Ni agara Framewor k Supervi sory Gat eway.

[1.8.10 Ni agara Framewor k Engi neering Tool

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The Niagara Franmework Engi neering Tool is
specified in Section 23 09 23.01 LONWORKS DI RECT

DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL
SYSTEMS and Section 23 09 23.02 BACNET DI RECT

DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL
SYSTEMS, but is a designer option in these
Sections. |If the N agara Framewor k Engi neeri ng Tool
is not required for the project, renove the
submittal requirenents in this Section.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Provide a N agara Franmework Engi neering Tool in accordance with Section

{ NI AGARA LONWORKS} 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND
OTHER BUI LDI NG CONTROL SYSTEMS {/ NI AGARA LONWORKS} { Nl AGARA BACNET}

23 09 23.02 BACNET DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG
CONTROL SYSTEMS {/ Nl AGARA BACNET}. Subnit software user nanuals with the

Ni agara Framework Engi neering Tool subnittal.

Subnmit the N agara Franmewor k Engi neering Tool on CD-ROM as a Technical Data
Package. Submit [ ] hard copies of the software user nmanual for the
Ni agara Franmework Engi neering Tool.

{/ Nl AGARA BACNET or NI AGARA LONWORKS}

1 {ARMY}1. 8. 11 Certificate of Networthiness Docunentation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include a copy of a blank Certificate of

Net wor t hi ness (CoN) "Application Checklist" in the
contract package. This docunent is available at
https://portal.netcom.army.mil/apps/networthiness/SitePages/Home.aspx
(as of Decenber 2014), but this website requires a
CAC login so may not be directly accessible to a
Contractor.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

For all software provided, provide docunentation that an Enterprise
Certificate of Networthiness exists, that a Limted Certificate of
Net wort hi ness for the project site exists, or provide a conpleted
Certificate of Networthiness "Application Checklist". Submit Certificate
of Networthi ness Docunentation in PDF format on CD- ROM

{{ARMY}
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1.9 QUALI TY CONTROL CHECKLI STS

The {LNS} QC Checklist for LNS-Based LonWrks Systens{/LNS} {Nl AGARA LONWORKS}
QC Checklist for N agara Framework Based LonWorks Systens{/ N AGARA LONWORKS}
{BACNET}QC Checklist for N agara Franmework Based BACnet Systens{/BACNET}

{ NI AGARA BACNET} QC Checklist for BACnet Systens{/N AGARA BACNET} in

APPENDI X A of this Section nust be conpleted by the Contractor's Chief
Quality Control (QC) Representative and subnmitted as indicated. The QC
Representative nmust verify each itemindicated and initial in the space
provided to indicate that the requirement has been net. The C
Representative nust sign and date the Checklist prior to subnission to the
Government.

1.9.1 Pre-Construction Quality Control (QC) Checkli st

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Indicate the required nunber of
Pre-Construction QC Checkli sts.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Conplete itens indicated as Pre-Construction QC Checklist items in the QC
Checklist. Subnmit [four]][ ] copies of the Pre-Construction QC
Checklist.

1.9.2 Post - Construction Quality Control (QC Checkli st

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Indicate the required nunber of
Post - Constructi on QC Checkli sts.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Conplete itens indicated as Post-Constructi on QC Checklist itens in the QC
Checklist. Subnmit [four]][ ] copies of the Post-Construction QC
Checklist.

1.9.3 Cl oseout Quality Control (QC) Checkli st

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Indicate the required nunber of C oseout QC
Checklists.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Conplete itens indicated as C oseout QC Checklist itenms in the QC
Checklist. Subnmit [four]][ ] copies of the O oseout QC Checklist.

PART 2 PRODUCTS

Provi de products neeting the requirenents of Section 23 09 13

| NSTRUVENTATI ON AND CONTROL DEVI CES FOR HVAC, {LNS or N AGARA LONWORKS}
Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER

BUI LDI NG CONTROL SYSTEMS{/LNS or N AGARA LONWORKS}{ BACNET or NI AGARA BACNET}
Section 23 09 23.02 BACNET DI RECT DI G TAL CONTROL FOR HVAC AND OTHER

BUI LDI NG CONTROL SYSTEMS{/ BACNET or N AGARA BACNET}, and this Section.

2.1  GENERAL PRODUCT REQUI REMENTS
Units of the sanme type of equipnent nust be products of a single

manuf acturer. Each major conponent of equi pnment nust have the
manuf acturer's nanme and address, and the nodel and serial nunber in a
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conspi cuous place. Materials and equi pnent nust be standard products of a
manuf acturer regularly engaged in the manufacturing of these and simlar
products. The standard products nust have been in a satisfactory
conmercial or industrial use for two years prior to use on this project.
The two year use nust include applications of equi pnent and nmaterials under
simlar circunstances and of sinmilar size. DDC Hardware not neeting the
two-year field service requirenent is acceptable provided it has been
successfully used by the Contractor in a mnimmof two previous projects.
The equi pnent itens must be supported by a service organization. |Itens of
the sane type and purpose nust be identical, including equipnent,
assenblies, parts and conponents.

2.2 PRODUCT DATA

Provi de manufacturer's product data sheets docunenting conpliance with
product specifications for each product provided under Section 23 09 13

| NSTRUVENTATI ON AND CONTROL DEVI CES FOR HVAC, {LNS or N AGARA LONWORKS}
Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER

BUI LDI NG CONTROL SYSTEMS{/LNS or N AGARA LONWORKS}{ BACNET or N AGARA BACNET}
Section 23 09 23.02 BACNET DI RECT DI G TAL CONTROL FOR HVAC AND OTHER

BUI LDI NG CONTROL SYSTEMS{/ BACNET or N AGARA BACNET}, or this Section
Provi de product data for all products in a single indexed conpendi um

organi zed by product type. For each manufacturer, nodel and version
(revision) of DDC Hardware {LNS or N AGARA LONWORKS}i ndi cate the type or
types of DDC Hardware the product is being provided as in accordance with
Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER

BUI LDI NG CONTROL SYSTEMS{/LNS or N AGARA LONWORKS}{ BACNET or N AGARA BACNET}
provi de the Protocol |nplenmentation Conformance Statenment (PICS) in
accordance with Section23 09 23.02 BACNET DI RECT DI G TAL CONTROL FOR HVAC
AND OTHER BUI LDI NG CONTROL SYSTEMS {/ BACNET or N AGARA BACNET}.

Submit Manufacturer's Product Data on CD ROM

{LNS or N AGARA LONWORKS}2.2.1 XIF Files
Provide External Interface Files (XIF Files) for DDC Hardware in accordance
with Section 23 09 23.01 LONWORKS DI RECT DI A TAL CONTROL FOR HVAC AND OTHER
BUI LDI NG CONTROL SYSTEMS. Subnit external interface files (XIF files) as a
techni cal data package for each nodel of DDC Hardware provided under this
specification. Submt XIF files on CD ROM

{/LNS or N AGARA LONWORKS}

2.3 OPERATI ON ENVI RONMVENT

Unl ess ot herwi se specified, provide products rated for continuous operation
under the follow ng conditions:

a. Pressure: Pressure conditions normally encountered in the installed
location.

b. Vibration: Vibration conditions normally encountered in the installed
location.

c. Tenperature:
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NOTE: Designer nust decide if suggested outside air
tenperature range is sufficient, and provide a range
if it's not.
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2.

(1) Products installed indoors: Anmbient tenperatures in the range of
0O to 50 degrees C 32 to 112 degrees F and tenperature conditions
outside this range normally encountered at the installed |ocation

(2) Products installed outdoors or in unconditioned i ndoor spaces:
Anmbi ent tenperatures in the range of [-37 to +66 degrees C -35 to
+151 degrees F] [ ] and tenperature conditions outside this
range normally encountered at the installed | ocation.

d. Humidity: 10 to 95 percent relative humdity, noncondensi ng and
hum dity conditions outside this range nornmally encountered at the
installed I ocation.

4 Wrel ess Capability

For products incorporating any wirel ess capability (including but not
limted to radio frequency (RF), infrared and optical), provide products
for which wireless capability can be permanently disabled at the device.
Optical and infrared capabilities may be disabled via a permanently affixed
opaque cover plate.

5 ENCLOSURES
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NOTE: I n outdoor applications specify Type 3 unless
hosedown of the enclosure is anticipated, in which
case specify Type 4.

For retrofit projects in older mechanical roons or
where hosedown of the enclosure is anticipated
specify Type 4 enclosures. Type 4 provides a
greater degree of protection in dirty and wet
environnents than does Type 2.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Encl osures supplied as an integral (pre-packaged) part of another product

are acceptable. Provide two Encl osure Keys for each | ockabl e encl osure on
a single ring per enclosure with a tag identifying the enclosure the keys

operate. Provide enclosures neeting the foll owing m ni numrequirenents:

.5.1 Outdoors

For encl osures |ocated outdoors, provide enclosures neeting NEMA 250 [ Type
3][ Type 4] requirenents.

.5.2 Mechani cal and El ectrical Roons

For encl osures located in nechanical or electrical roons, provide
encl osures neeting NEMA 250 [ Type 2][ Type 4] requirenents.

.5.3 O her Locations

For enclosures in other |ocations including but not limted to occupied
spaces, above ceilings, and in plenumreturns, provide enclosures neeting
NEMA 250 Type 1 requirenments.
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6 W RE AND CABLE

Provide wire and cable neeting the requirenents of NFPA 70 and NFPA 90A in
addition to the requirements of this specification and referenced
specifications.

.6.1 Term nal Bl ocks

For term nal bl ocks which are not integral to other equipnent, provide
termi nal bl ocks which are insul ated, nodul ar, feed-through, clanmp style
with recessed captive screwtype clanpi ng nechanism suitable for DI N rai
mount i ng, and whi ch have encl osed sides or end plates and partition plates
for separation.

.6.2 Control Wring for Binary Signals

For Control Wring for Binary Signals, provide 18 AWG (1.02 nmdi aneter) 18
AWG copper or thicker wire rated for 300-volt service.

.6.3 Control Wring for Analog Signals

For Control Wring for Analog Signals, provide 18 AWG (1.02 nm di aneter) 18
AWG or thicker, copper, single- or nmultiple-twisted wire neeting the

foll owi ng requirenents:

a. minimumb50 nm (2 inch) 2 inch lay of tw st

b. 100 percent shielded pairs

c. at least 300-volt insulation

d. each pair has a 20 AWG ti nned-copper drain wire and individual overal
pair insulation

e. cabl es have an overall al um num pol yester or tinned-copper cable-shield
tape, overall 20 AWG tinned-copper cable drain wire, and overall cable
insulation

.6.4 Power Wring for Control Devices

For 24-volt circuits, provide insulated copper 18 AWG or thicker wire rated
for 300 VAC service. For 120-volt circuits, provide 14 AWG or thicker
stranded copper wire rated for 600-volt service.

.6.5 Transformers

Provide UL 5085-3 approved transforners. Select transforners sized so that
the connected load is no greater than 80 percent of the transformer rated
capacity.

PART 3 EXECUTI ON

[3.1 EXI STI NG CONDI Tl ONS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For renovation or retrofits keep this

par agraph dealing with existing conditions. For new
constructions existing conditions generally does not
apply and this paragraph can be renoved.
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{ NAVY W TH ACCEPTANCE ENG NEER}

For Navy projects with an Accetpance Engi neer, the
Exi sting Conditions report is not required. The
NAVY W TH ACCEPTANCE ENGQ NEER tail ori ng opti on has
been selected for this project, so renove the

EXI STI NG CONDI TI ONS requi renent.

{/ NAVY W TH ACCEPTANCE ENG NEER}

I ndicate the required nunber of copies of the
Exi sting Conditions Report.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

3.1.1 Exi sting Conditions Survey

Performa field survey, including testing and inspection of the equi pment
to be controlled and subnmit an Existing Conditions Report docunenting the
current status and its inpact on the Contractor's ability to neet this
specification. For those itenms considered nonfunctional, docunent the
definciency in the report including explanation of the deficiencies and
estimated costs to correct the deficiencies. As part of the report, define
the schedul ed need date for connection to existing equi pnent. Mke witten
requests and obtain Governnment approval prior to disconnecting any controls
and obt ai ni ng equi pnent downti ne.

Submit [four]][ ] copies of the Existing Conditions Report.

3.1.2 Exi sting Equi pment Downti ne

Make written requests and obtain Governnent approval prior to disconnecting
any controls and obtaini ng equi pmrent downti ne.

3.1.3 Exi sting Control System Devices

I nspect, calibrate, and adjust as necessary to place in proper working
order all existing devices which are to be reused.

13.2 INSTALLATION

Fully install and test the control systemin accordance Section 23 09 13

| NSTRUMENTATI ON AND CONTRCL DEVI CES FOR HVAC, {LNS or N AGARA LONWORKS}
Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER

BUI LDI NG CONTRCL SYSTEMS{/LNS or N AGARA LONWORKS} { BACNET or NI AGARA BACNET}
Section 23 09 23.02 BACNET DI RECT DI G TAL CONTROL FOR HVAC AND OTHER

BUI LDI NG CONTROL SYSTEMS{/ BACNET or N AGARA BACNET}, and this Section

3.2.1 Dielectric Isolation

Provide dielectric isolation where dissimlar netals are used for
connection and support. Install control systemin a matter that provides
cl earance for control system nmai ntenance by maintai ni ng access space
required to calibrate, renove, repair, or replace control system devices
Install control systemsuch that it does not interfere with the clearance
requirenents for nechanical and electrical system nmaintenance

3.2.2 Penetrations in Building Exterior

Make all penetrations through and nounting holes in the building exterior
watertight.
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3.2.3 Device Mounting Criteria

Install devices in accordance with the nanufacturer's recomrendati ons and
as indicated and showmn. Provide a weathershield for all devices installed
outdoors. Provide clearance for control system naintenance by naintai ning
access space required to calibrate, renove, repair, or replace contro
system devi ces. Provide clearance for mechanical and electrical system
mai nt enance; do not not interfere with the clearance requirenments for
mechani cal and el ectrical system nai ntenance.

3.2. 4 Label s and Tags
Key all labels and tags to the unique identifiers showm on the As-Built
drawi ngs. For |abels exterior to protective enclosures provide engraved
pl astic | abel s nechanically attached to the enclosure or DDC Har dware.
Label s inside protective enclosures may be attached using adhesive, but
must not be hand witten. For tags, provide plastic or netal tags
mechanically attached directly to each device or attached by a netal chain
or wire.
a. Label all Enclosures and DDC Har dwar e.

b. Tag Airflow neasurenent arrays (AFMA) with flow rate range for signa
out put range, duct size, and pitot tube AFMA flow coefficient.

c. Tag duct static pressure taps at the location of the pressure tap
3.2.5 SURCE PROTECTI ON
3.2.5.1 Power - Li ne Surge Protection

Prot ect equi pnent connected to AC circuits to withstand power-1line surges
in accordance with | EEE C62.41. Do not use fuses for surge protection

3.2.5.2 Surge Protection for Transmitter and Control Wring

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Determine if any additional inputs or outputs
require surge protecti on and show the requiremnent
for themon the draw ngs.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Prot ect DDC hardware agai nst or provided DDC hardware capabl e of

wi t hst andi ng surges induced on control and transnmitter wiring installed
outdoors and as shown. Protect equi pment agai nnst the follow ng two
waveforms:

a. A waveformw th a 10-m crosecond rise tinme, a 1000-ni crosecond decay
time and a peak current of 60 anps.

b. A waveformw th an 8-mcrosecond rise tine, a 20-mnicrosecond decay tine
and a peak current of 500 anperes.

3.2.6 Basi ¢ Cybersecurity Requirenents

3.2.6.1 Passwords

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Provide a POC for password coordination
This will generally be a supervisor or other senior
menber of the project site maintenance organization.

This report is required to be delivered as hardcopy
in a seal ed envel ope to keep passwords nore
confidential.
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For all devices with a password, change the password fromthe default
password. Do not use the sane password for nore than one device.

Coordi nate sel ection of passwords with [ ]. Provide a Password Sunmary
Report docunmenting the password for each device and describing the
procedure to change the password for each device

Provide [two][__ ] hardcopi es of the Password Summary Report, each copy
inits own seal ed envel ope.

3.2.6.2 Wreless Capability

Unl ess ot herwi se indicated, disable wireless capability (including but not
limted to radio frequency (RF), infrared and optical) for all devices with
wirel ess capability. Optical and infrared capabilities may be disabled via
a permanently affixed opaque cover plate. Password protecting a wreless
connections does not neet this requirenent; the wirel ess capability nust be
disabled.

3.2.6.3 | P Network Physical Security
Install all P Network nedia in conduit. Install all IP devices including
but not limted to | P-enabl ed DDC hardware and | P Network Hardware in
| ockabl e encl osures.

3.3 DRAW NGS AND CALCULATI ONS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Most contractor draw ngs are updated Contract
Drawi ngs. Therefore, it is inportant that the
contract drawi ng package is conplete.

Drawi ng package content is discussed in UFC 3-410-02

and UFC 3-410-07. Tenplate drawi ngs are avail abl e

online through a link in the UFGS graphic table of

contents at
REF=https://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf>https://www.wbdg.org/FFC/NAVGRAPH/gr

Many requirenents in this specification refer to the
Poi nts Schedules so it is critical that conplete
Poi nts Schedul es are part of the Contract Draw ngs.

A Riser Diagramis not a required part of the
Contract Drawi ngs but you may wi sh to include a
Riser Diagramin the contract draw ngs to show
proj ect specific requirenments such as DDC Har dwar e
| ocations etc.

Sel ect a drawi ng size, (approx 279x432 mm 11x17 inch

or 557x860 mm 22x34 inch) or to leave to leave it up
to the Contractor
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Sel ect an electronic subnmittal format in
coordination with the project site. Be sure to
require drawings in a format that is usable by the
site mmintenance staff. This may require including
nmultiple format requirenents here.

Provide drawings in the formand arrangenent indicated and shown. Use the
same abbrevi ations, synbols, nonenclature and identifiers shown. Assign a
uni que identifier as shown to each control system el enent on a draw ng.
When packagi ng drawi ngs, group schedul es by system When space allows, it
is permssible to include nmultiple schedules for the same systemon a
singl e sheet. Except for drawi ngs covering all systems, do not put
information for different systens on the sane sheet.

Subnmit hardcopy drawi ngs on [1SO Al 841 by 594 mm 34 by 22 inches][or][A3
420 by 297 mm 17 by 11 inches] sheets, and el ectronic drawings in PDF and
in [AutoCAD] [ M crostation][Bentley Bl M V8][Autodesk Revit 2013] format. In
addition, subnmit electronic drawings in editable Excel format for all

drawi ngs that are tabular, including but not linmted to the Point Schedul e
and Equi pnent Schedul e.

a. Subnit DDC Contractor Design Draw ngs consisting of each draw ng
i ndicated with pre-contruction information depicting the intended
control system design and plans. Submit DDC Contractor Design Draw ngs
as a single conplete package: | ] hard copies and | ] copies
on CD- ROM

b. Submit Draft As-Built Drawi ngs consisting of each draw ng indicated
updated with as-built data for the systemprior to PVI. Subnit Draft
As-Built Drawi ngs as a single conplete package: | ] hard copies
and [ ] copies on CD- ROM

c. Subnmit Final As-Built Draw ngs consisting of each draw ng indicated
updated with all final as-built data. Final As-Built Draw ngs as a
singl e conpl ete package: | ] hard copies and | ] copies on
CD-ROM.

.3.1 Sanpl e Drawi ngs

Sanple drawings in electronic fornat are available via a link in the
"Graphical Table of Contents" online at:

http://www.wbdg.org/FFC/NAVGRAPH)/graphtoc.pdf . These drawi ngs nay prove
useful in denonstrating expected drawi ng fornatti ng and exanpl e content
and are provided for illustrative purposes only. Note that these draw ngs

do not neet the content requirenments of this Section and nust be conpl eted
to neet project requirenments.

. 3.2 Drawi ng | ndex and Legend
Provi de an HVAC Control System Drawi ng I ndex showi ng the name and nunber of
the building, nilitary site, State or other simlar designation, and

Country. In the Drawing Index, list all Contractor Design Draw ngs,
i ncluding the drawi ng nunber, sheet nunber, drawing title, and conputer
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filenanme when used. Int he Design Drawi ng Legend, show and describe all
synbol s, abbrevi ati ons and acronyns used on the Design Drawi ngs. Provide a
single I ndex and Legend for the entire draw ng package.

.3.3 Ther nostat and Qccupancy Sensor Schedul e

Provide a thernostat and occupancy sensor schedul e containing each
thernmostat's unique identifier, roomidentifier and control features and
functions as shown. Provide a single thernostat and occupancy sensor
schedul e for the entire project.

.3.4 Val ve Schedul e

Provi de a val ve schedul e containing each valve's unique identifier, size
flow coefficient Kv (Cv), pressure drop at specified flow rate, spring
range, positive positioner range, actuator size, close-off pressure to
torque data, dinensions, and access and cl earance requirenents data. In
the val ve schedul e include actuator selection data supported by
calculations of the force required to nove and seal the valve, access and
cl earance requirenents. Provide a single valve schedule for the entire
project.

.3.5 Danper Schedul e

Provi de a danper schedul e containi ng each danper's unique identifier, type
(opposed or parallel blade), nonminal and actual sizes, orientation of axis
and frame, direction of blade rotation, actuator size and spring ranges,
operation rate, positive positioner range, |ocation of actuators and danper
end swi tches, arrangenent of sections in nmulti-section danpers, and nethods
of connecting danpers, actuators, and |inkages. |nclude the AMCA 511

maxi mum | eakage rate at the operating static-pressure differential for each
damper in the Danper Schedule. Provide a single danper schedule for the
entire project.

.3.6 Project Summary Equi pnent Schedul e

Provide a project sumary equi pnment schedul e contai ning the nanufacturer,
model number, part number and descriptive nane for each control device
har dwar e and conponent provi ded under this specification. Provide a single
proj ect equi prent schedule for the entire project.

. 3.7 Equi pnent Schedul e

Provi de system equi prent schedul es contai ning the unique identifier,
manuf acturer, nodel nunber, part nunber and descriptive nane for each
control device, hardware and conmponent provided under this specification
Provi de a separate equi pment schedul e for each HVAC system

.3.8 Cccupancy Schedul e

Provi de an occupancy schedul e drawi ng contai ning the sane fields as the
occupancy schedul e Contract Drawi ng with Contractor updated information.
Provi de a single occupancy schedule for the entire project.

.3.9 DDC Har dwar e Schedul e

Provi de a single DDC Hardware Schedule for the entire project and including
followi ng information for each device
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3.3.9.1 DDC Hardware |dentifier
The Uni que DDC Hardware ldentifier for the device.
3.3.9.2 HVAC System

The system "nane" used to identify a specific system (the nane used on the
system schematic drawi ng for that system

{ NI AGARA LONWORKS or LNS}3.3.9.3 Net wor k Addr ess
The LonWbrks Domai n, Subnet and Node address for the device.

3.3.9.4 Uni que Node ID
The Unique 48-bit Node ID associated with the device. (A so referred to as
the Neuron ID for sone devices)

{/ Nl AGARA LONWORKS or LNS}

{ Nl AGARA BACNET or BACNET}3.3.9.5 Device (hject ldentifier
The Device Object ldentifier: The Object_ldentifier of the Device bject

3.3.9.6 Net wor k Numnber
The Network Nunber for the device.

3.3.9.7 MAC Address
The MAC Address for the device

3.3.9.8 BTL Listing
The BTL Listing of the device. |If the device is listed under nultiple BTL
Profiles, indicate the profile that matches the use and configuration of
the device as install ed.

3.3.9.9 Proprietary Services Information
If the device uses non-standard ASHRAE 135 services as defined and
permtted in Section 23 09 23. 02 BACNET DI RECT DI G TAL CONTROL FOR HVAC AND
OTHER BUI LDI NG CONTROL SYSTEMS, indicate that the device uses non-standard
services and include a description of all non-standard services used.
Descri be usage and content such that a device from anot her vendor can
interoperate with the device using the non-standard service. Provide
descriptions with sufficient detail to allow a device froma different
manuf acturer to be programmed to both read and wite the non-standard

service request:

a. read: interpret the data contained in the non-standard service
and;

b. wite: given sinmlar data, generate the appropriate non-standard
service request.

3.3.9.10 Alarning Information

I ndi cate whether the device is used for alarm generation, and which types
of alarm generation the device inplenents: instrinsic, local algorithnc,
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renote al gorithmc.

3.3.9.11 Schedul i ng I nformation

I ndi cate whether the device is used for scheduling.

3.3.9.12 Trendi ng I nfornmation

I ndi cate whether the device is used for trending, and indicate if the
device is used to trend |ocal values, renote val ues, or both.

{/ NI AGARA BACNET or BACNET}

{ NI AGARA LONWORKS or NI AGARA BACNET}3.3.9.13 Ni agara Station ID

The Niagara Station ID for each Ni agara Franework Supervisory Gateway

{/ Nl AGARA LONVORKS or NI AGARA BACNET}

3.3.10 Poi nt s Schedul e

Provide a Points Schedule in tabular formfor each HVAC system with the

i ndi cated colums and with each row representing a hardware point, network

poi nt or configuration point in the system

a. Wen a Points Schedule was included in the Contract Draw ng package,
use the sane fields as the Contract Drawing with updated information in
addition to the indicated fields.

b. When Point Schedules are included in the contract package, itens
requiring contractor verification or input have been shown in angle
brackets ("<" and ">"), such as < > for a required entry or <val ue>
for a value requiring confirmation. Conplete all itens in brackets as
well as any blank cells. Do not nodify values which are not in
brackets w t hout approval.

Poi nts Schedul e Col ums nust i ncl ude:

.3.10.1 Poi nt Nane
The abbrevi ated nanme for the point using the indicated nam ng convention
.3.10.2 Description

A brief functional description of the point such as "Supply Air
Temperature”.

.3.10.3 DDC Hardware |dentifier

The Uni que DDC Hardware |dentifier shown on the DDC Hardware Schedul e and
used across all drawi ngs for the DDC Hardware containing the point.

.3.10. 4 Settings

The val ue and units of any setpoints, configured setpoints, configuration
paraneters, and settings related to each point.

.3.10.5 Range

The range of values, including units, associated with the point, including
but not linted to a zone tenperature setpoint adjustnent range, a sensor
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measur enent range, occupancy val ues for an occupancy input, or the status
of a safety.

3.3.10.6 I nput or Qutput (1/0O Type

The type of input or output signal associated with the point. Use the
foll owi ng abbreviations for entires in this colum:

a. Al: The value conmes froma hardware (physical) Anal og I nput
b. AG The value is output as a hardware (physical) Anal og Qutput
c. Bl: The value cones froma hardware (physical) Binary I|nput
d. BO The value is output as a hardware (physical) Binary Qutput

e. PULSE: The value conmes froma hardware (physical) Pul se Accunul at or
Input

f. NET-IN. The value is provided fromthe network (generally from anot her
device). Use this entry only when the value is received from anot her
device as part of scheduling or as part of a sequence of operation, not
when the value is received on the network for supervisory functions
such as trending, alarmng, override or display at a user interface.

g. NET-QUT: The value is provided to another controller over the network.
Use this entry only when the value is transmtted to another device as
part of scheduling or as part of a sequence of operation, not when the
value is transnitted on the network for supervisory functions such as
trending, alarm ng, override or display at a user interface.

{BACNET or NI AGARA BACNET} 3. 3.10.7 hj ect and Property Infornmation

The Obj ect Type and Instance Nunber for the Object associated with the
point. If the value of the point is not in the Present_ Val ue Property,
then also provide the Property ID for the Property containing the val ue of
the point. Any point that is displayed at the front end or on an LDP, is
trended, is used by another device on the network, or has an alarm
condition nmust be docunented here.

{/ BACNET or NI AGARA BACNET}

{LNS or NI AGARA LONWORKS} 3. 3.10.8 Primary Point Information: SNVT Nane
The nane of the SNVT used for the point. Any point that is displayed at the
front end or on an LDP, is trended, is used by another device on the
network, or has an al arm condition nust be documented here.

3.3.10.9 Primary Point Information: SNVT Type
The SNVT type used by the point. Provide this information whenever SNVT
Name i s required.

{/LNS or NI AGARA LONWORKS}

{ Nl AGARA BACNET or NI AGARA LONWORKS} 3. 3.10. 10 Ni agara Station ID

The Niagara Station ID of the Niagara Framework Supervisory Gateway the
point is mapped into. {/N AGARA BACNET or N AGARA LONWORKS}
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{BACNET or NI AGARA BACNET} 3. 3.10.11 Net wor k Dat a Exchange Information (Gets
Data From Sends Data To)

Provi de the DDC Hardware ldentifier of other DDC Hardware the point is
shared with.
{/ BACNET or N AGARA BACNET}

{BACNET or NI AGARA BACNET} 3. 3. 10.12 Override Information (Object Type and
I nst ance Nunber)

For each point requiring an Override{N AGARA BACNET} and not residing in a
Ni agara Framewor k Supervi sory Gat eway{/ Nl AGARA BACNET}, indicate if the
oject for the point is Commandable or, if the use of a separate Ohject was
specifically approved by the Contracting Oficer, provide the Object Type
and | nstance Number of the Object to be used in overriding the point.

{/ BACNET or NI AGARA BACNET}

{LNS or NI AGARA LONWORKS} 3. 3.10. 13 Override Information (SNVT Nane and Type)

For each point requiring an Override{ Nl AGARA LONWORKS} and not residing in

a N agara Framework Supervisory Gateway{/N AGARA LONWCRKS}, indicate the

SNVT Nane and SNVT Type of the network variable used for the override.
{/LNS or NI AGARA LONWORKS}

{BACNET}3. 3. 10. 14 Trend Object Information

For each point requiring a trend, indicate if the trend is Local or Renote,
the trend Cbject type and the trend Cbject instance nunber. For renote
trends provide the DDC Hardware ldentifier for the device containing the
trend Object in the Points Schedul e notes.

{{BACNET}

{ BACNET or NI AGARA BACNET}3.3.10.15 Alarm Infornmation

I ndicate the Alarm Generation Type{BACNET}, Event Enroll nent bject
I nstance Nunber, {/BACNET} and Notification C ass Object |nstance Nunber
for each point requiring an alarm (Note that not all alarns will have
{ NI AGARA BACNET}a Notification C ass Object{/ N AGARA BACNET}{BACNET} Event
Enrol | ment QObj ect s{{BACNET} .

{/ BACNET or NI AGARA BACNET}

3.3.10.16 Configuration Information

Indi cate the nmeans of configuration associated with each point. {NIAGARA
BACNET or NI AGARA LONWORKS} For points in a N agara Franmework Supervisory
Gateway, indicate the point within the N agara Franmework Supervisory

Gat eway used to configure the value. For other points:

{/ Nl AGARA BACNET or N AGARA LONWORKS}

{ BACNET or NI AGARA BACNET}a. For Operator Configurable Points indicate BACnet
oj ect and Property informati on (Name, Type, ldentifiers) containing
the configurable value. Indicate whether the property is witable
al ways, or only when Qut_O _Service is TRUE.

b. For Configurable Points indicate the BACnet (Ohject and Property
i nformati on as for Qperator Configurable points, or identification of
the configurable settings fromw thin the engineering software for the
device or identification of the hardware settings on the device.
{/ BACNET or NI AGARA BACNET}
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{LNS or NI AGARA LONWORKS}a. {LNS}Indicate "Plug-In" if the point is
configurable via an LNS pl ug-in. {{LNS} { NI AGARA LONWORKS} Indicate
"Ni agara Framework Wzard" if the point is configurable via a N agara
Framewor kK W zar d.
{/ NI AGARA LONWORKS}

b. If the point is not configurable through {LNS} an LNS pl ug-i n{/LNS}
{ NI AGARA LONWORKS}a Ni agara Framework W zar d{/ Nl AGARA LONWORKS},
i ndi cate the network variable or configuration property used to
configure the val ue.
{/LNS or N AGARA LONWORKS}

3.3.11 Ri ser Di agram

The Riser Diagram of the Building Control Network rmay be in tabular form
and nust show all DDC Hardware and all Network Hardware, including network
term nators. For each item provide the unique identifier, common
descriptive nane, physical sequential order (previous and next device on
the network), roomidentifier and location within room A single riser

di agram nust be submitted for the entire system

3.3.12 Control System Schematics
Provi de control system schematics in the sane formas the control system
schematic Contract Drawing with Contractor updated information. Provide a
control system schematic for each HVAC system

3.3.13 Sequences of Qperation[ Including Control Logic Diagrans]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Require Control Logic Diagranms if they have
been included in the contract drawing or if the
intent is to require the contractor to devel op
them If requiring contractor to devel op control
| ogi c diagranms provide at |east one sanple to
establish format. |[|f not requiring control |ogic
di agrans renove bracketed text.
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Provi de HVAC control system sequence of operation and [control |ogic
diagrans] in the sane format as the Contract Drawings. Wthin these

drawi ngs, refer to devices by their unique identifiers. Submt sequences of
operation[ and control |ogic diagrans] for each HVAC systenm

3.3.14 Controller, Mtor Starter and Relay Wring D agram

Provide controller wiring diagrans as functional wring diagrans which show
the interconnection of conductors and cables to each controller and to the
identified termnals of input and output devices, starters and package

equi prrent.  Show necessary junpers and ground connections and the | abels of
all conductors. ldentify sources of power required for control systens and
for packaged equi pnent control systens back to the panel board circuit
breaker nunber, controller enclosures, magnetic starter, or packaged

equi pnent control circuit. Show each power supply and transformer not
integral to a controller, starter, or packaged equi prent. Show the
connected volt-anpere |oad and the power supply volt-anpere rating.

Provide wiring diagrans for each HVAC system
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3.4 CONTROLLER TUNI NG

Tune each controller in a nmanner consistent with that described in the
ASHRAE FUN SI ASHRAE FUN | P and in the nmanufacturer's instruction nmanual.

Tuni ng nust consi st of adjustnment of the proportional, integral, and where
applicable, the derivative (PID) settings to provide stable closed-I|oop
control. Each | oop nust be tuned while the systemor plant is operating at

a high gain (worst case) condition, where high gain can generally be
defined as a lowflow or lowload condition. Upon final adjustnment of the
PID settings, in response to a change in controller setpoint, the
controll ed variable nust settle out at the new setpoint with no nore than
two (2) oscillations above and bel ow setpoint. Upon settling out at the
new setpoint the controller output nust be steady. Wth the exception of
natural ly sl ow processes such as zone tenperature control, the controller
must settle out at the new setpoint within five (5) nminutes. Set the
controller to its correct setpoint and record and subnmit the final PID
configuration settings with the O&M Instructions and on the associ ated
Poi nt s Schedul e.

3.5 START-UP

3.5.1 Start-Up Test
Performthe following startup tests for each control systemto ensure that
the described control system conponents are installed and functioning per
this specification.
Adj ust, calibrate, neasure, program configure, set the tine schedul es, and
otherw se performall necessary actions to ensure that the systens function
as indicated and shown in the sequence of operation and other contract
documents.

3.5.1.1 Systens Check
An itemby-item check nust be perforned for each HVAC system

3.5.1.1.1 Step 1 - System | nspection
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NOTE: If the specification has been edited to

i nclude M&C Software (from Section 25 10 10 UTILITY
MONI TORI NG AND CONTROL SYSTEM (UMCS) FRONT END AND

| NTEGRATI ON), include the requirenent to i nspect MC
Cients to make sure they di splay shutdown
conditions. Oherw se, renove the bracketed text
referring to M&C C i ent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Wth the systemin unoccupi ed node and with fan hand-off-auto switches in
the OFF position, verify that power and nain air are avail abl e where
required and that all output devices are in their failsafe and nornal
positions. Inspect each |ocal display panel [and each M&C Cient] to
verify that all displays indicate shutdown conditions.

3.5.1.1.2 Step 2 - Calibration Accuracy Check
Perform a two-point accuracy check of the calibration of each HVAC control

system sensing el ement and transmitter by conparing the value fromthe test
instrument to the network val ue provided by the DDC Hardware. Use digital
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indicating test instrunments, such as digital thernoneters, notor-driven
psychroneters, and tachonmeters. Use test instrunments with accuracy at

| east twice as accurate as the specified sensor accuracy and with
calibration traceable to National Institute of Standards and Technol ogy
standards. Check one the first check point in the bottomone-third of the
sensor range, and the second in the top one-third of the sensor range.
Verify that the sensing el enent-to-DDC readout accuracies at two points are
within the specified product accuracy tol erances, and if not recalibrate or
repl ace the device and repeat the calibration check.

3.5.1.1.3 Step 3 - Actuator Range Check

Wth the systemrunning, apply a signal to each actuator through the DDC
Hardware controller. Verify proper operation of the actuators and
positioners for all actuated devices and record the signal levels for the
extreme positions of each device. Vary the signal over its full range, and
verify that the actuators travel fromzero stroke to full stroke within the
signal range. Were applicable, verify that all sequenced actuators nove
fromzero stroke to full stroke in the proper direction, and nove the
connected device in the proper direction fromone extreme position to the
other. For valve actuators and danper actuators, performthe actuator
range check under normal system pressures.

3.5.1.2 Weat her Dependent Test

Per f or m weat her dependent test procedures in the appropriate climatic
season.

3.5.2 Start-Up Testing Report

Submt [4] [__ ] copies of the Start-Up Testing Report. The report may
be subrmitted as a Technical Data Package docunenting the results of the
tests performed and certifying that the systemis installed and functioning
per this specification, and is ready for the Performance Verification Test
(PVT).

{LNS} 3.5. 3 Draft LNS Dat abase

Upon conpl etion of the Start-Up Test, subnmit the Draft LNS Database
reflecting the systemas installed and configured at the conpletion of the
Start-Up and Start-Up-Testing. The Draft LNS Database nust be a conplete,
fully comm ssioned LNS database for the conplete control network

provi ded under this specification. The Draft LNS database subnittal nust
consist of the entire folder structure of the LNS database (e.g.
c:\Lm DB\ {dat abase nane}. For versions of LNS which use credits, the
provi ded LNS Dat abase must include all device credits.

Subnmit two copies of the fully conm ssioned, valid draft LNS Dat abase
(including all LNS credits) as a Technical Data Package. Submit each copy
on a CD-ROM and clearly mark the CO-ROMidentifying it as the LNS Dat abase
for the work covered under this specification and with the date of the npst
recent database nodification

{/ LNS}

{ NAVY W TH ACCEPTANCE ENG NEER} [ {/ NAVY W TH ACCEPTANCE ENG NEER}
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3.6 PERFORMANCE VERI FI CATI ON TEST ( PVT)

{ NAVY W TH ACCEPTANCE ENG NEER}

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For Navy Projects with an Acceptance

Engi neer, different PERFORMANCE VERI FI CATI ON TEST
requi renents are used. The NAVY W TH ACCEPTANCE
ENG NEER tail oring option has been selected on this
project, and the rel evant PERFORMANCE VERI FI CATI ON
TEST requi rements have been added bel ow. Renove the
bracket ed PERFORVANCE VERI FI CATI ON TEST ( PVT)

requi renments which do not apply to Navy projects

wi th an Acceptance Engi neer.
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{/ NAVY W TH ACCEPTANCE ENG NEER}

3.6.1 PVT Procedures
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NOTE: The designer nust decide whether to require a
one- poi nt accuracy check and/or inlet and outlet air
tenperature nmeasurenents. Project specific

requi renents should be added, particularly for

probl ematic controls based on designer and user
experience.
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Prepare PVT Procedures based on Section 25 08 10 UTILITY MONI TORI NG AND
CONTROL SYSTEM TESTI NG expl ai ni ng step-by-step, the actions and expected
results that will denmonstrate that the control system performs in
accordance with the sequences of operation, and other contract docunents.
Submt [4] [___ ] copies of the PVT Procedures. The PVT Procedures nay be
submitted as a Technical Data Package.

3.6.1.1 Sensor Accuracy Checks
I ncl ude a one-point accuracy check of each sensor in the PVT procedures.

{LONWORKS3. 6. 1. 2 Tenporary Trendi ng Hardwar e

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For LNS-based LonWrks, trending is
acconpl i shed at the UMCS Front End, and the buil ding
control systemw |l generally not be integrated into
the UMCS during PVT. In this case additional
haardware to performtrending will be required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Unl ess trending capability exists within the building control systemor the

buil ding control systemis connected to a UMCS or other system which can

performtrending, tenporarily install hardware on the building contro

network to performtrending during the endurance test as indicated. Renove

the tenporary hardware at the conpletion of all conmm ssioning activities.
{{LONWORKS}
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3.6.1.3 Endur ance Test
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NOTE: Select the duration of the endurance test.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Include a a [one-week] [ ] endurance test as part of the PVT during
whi ch the systemis operated continuously. {BACNET or N AGARA BACNET or

NI AGARA LONWORKS} Use the building control system { Nl AGARA BACNET or

NI AGARA LONWORKS} Ni agara Treng Log {/ Nl AGARA BACNET or N AGARA LONWORKS}
{BACNET}BACnet Trend Log or Trend Log Multiple {/{BACNET} Objects to trend
all points shown as requiring a trend on the Point Schedule for the entire
endurance test. |If insufficient buffer capacity exists to trend the entire
endurance test, upload trend |l ogs during the course of the endurance test
to ensure that no trend data is lost. {/BACNET or N AGARA BACNET or

NI AGARA LONWORKS} {LONWORKSUse the existing trending capabilities or the
Tenporary Trendi ng Hardware as indicated to trend all points shown as
requiring a trend on the Point Schedule for the entire endurance test.
{/LNS} {LONWORKS or NI AGARA LONWORKS} The PVT nust include a nethodol ogy to
measure and record the network bandw dth usage on each TP/ FT-10 channe
during the endurance test.{/LNS or N AGARA LONWORKS}

3.6.1.4 PVT Equi pnent Li st

Include in the PVT procedures a control system perfornmance verification
test equiprment list that lists the equi pnent to be used during performance
verification testing. For each piece of equipnent, include manufacturer
nanme, nodel number, equi pnent function, the date of the latest calibration
and the results of the latest calibration

3.6.2 PVT Execution

Denonstrate conpliance of the control systemw th the contract docunents.
Using test plans and procedures approved by the Governnent, software
capabl e of reading and witing COV Notification Subscriptions, Notification
Class Recipient List Properties, event enrollnents, denonstrate all

physi cal and functional requirenents of the project. Show, step-by-step
the actions and results denonstrating that the control systems performin
accordance with the sequences of operation. Do not start the performance
verification test until after receipt of witten perm ssion by the
Government, based on Governnment approval of the PVT Plan and Draft
As-Builts and conpl etion of bal ancing. UNLESS GOVERNMENT W TNESSI NG OF A
TEST 1S SPECI FI CALLY WAI VED BY THE GOVERNMVENT, PERFORM ALL TESTS WTH A
GOVERNMVENT W TNESS. Do not conduct tests during schedul ed seasonal off

peri ods of base heating and cooling systens. |If the system experiences any
failures during the endurance test portion of the PVT, repair the system
repeat the endurance test portion of the PVT until the system operates
continuously and without failure for the specified endurance test period.

3.6.3 PVT Report
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NOTE: Indicate the required nunber of copies for
the PVT Report.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Prepare and submit a PVT report docunenting all tests perforned during the
PVT and their results. Include all tests in the PVT procedures and any
additional tests perfornmed during PVI. Docunent test failures and repairs
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conducted with the test results.

Submt [four][___ ] copies of the PVT Report. The PVT Report nmay be
subnmitted as a Technical Data Package.

{LNS} 3.6. 4 Fi nal LNS Dat abase

Submit a Final LNS Database consisting of the conplete, fully conmm ssioned
LNS dat abase for the conplete control network provided under this
specification. Provide the the entire folder structure of the LNS database
(e.g. c:\Lm DB\{dat abase nane}. For versions of LNS which use credits,
include all device credits in the provided LNS Dat abase.

Submit two copies of the fully conm ssioned, valid as-built LNS Dat abase
(including all LNS credits) for the conplete control network provided under
this specification as a Technical Data Package. Submit each copy on CD- ROM
and clearly mark the CD-ROMidentifying it as the LNS Dat abase for the work
covered under this specification and with the date of the nobst recent

dat abase nodificati on.

{/LNS}

{ NAVY W TH ACCEPTANCE ENG NEER}
] 3.7 PERFORMANCE VERI FI CATI ON TESTI NG

3.7.1 General

PVT testing nust denonstrate conpliance of controls work with contract
docunent requirenents and nust be perforned by the Controls Contractor and
Equi pnent Suppliers.

3.7.2 Performance Verification Testing and Commi ssioni ng

PVT testing is a Governnent quality assurance function that includes
systens trending and field tests. Commissioning is a quality contro
function that is the Commi ssioning Teanis responsibility to the extent
required by this contract.

3.7.3 Performance Verification Testing of Equiprment with Packaged Control s
Controls Contractor and Equi pnent Supplier(s) nust share and coordi nate PVT
testing responsibilities for equipnent provided with on-board factory
packaged controls such as boiler controllers, dedicated outside air systens
(DOAS' s), and packaged punpi ng systens.

3.7.3.1 Controls Contractor Responsibilities
The Controls Contractor nust provide a PVT Plan separate from Equi pnent
Supplier’s performance verification testing plan, perform endurance
testing, and perform PVT testing concurrent with Equi prent Suppliers
testing for equi prent provided with on-board factory packaged controls to
denonstrate the foll ow ng:

a. Equi pnent enabling and disabling.

b. Equi prent standard and optional control points necessary to acconplish
functionality regardless if specified in contract docunents or not.

c. Equi pnent standard and optional alarns critical to safe operation
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regardless if specified in contract docunents or not.

d. Al control points added by Controls Contractor in addition to onboard
factory packaged controls regardless if specified in contract docunents
or not.

Refer to paragraphs titled “Perfornance Verification Test Plan” and
“Endurance Testing” for additional information.

3.7.3.2 Equi pnent Supplier Responsibilities

Each Equi pnent Supplier nmust provide PVT Plans separate from Control s
Contractor’s plans and perform PVT testing concurrent with Controls
Contractor’s testing for their equi pnent provided with on-board factory
packaged controls to denponstrate the follow ng:

a. Equi pnent standard and optional control features necessary to
acconplish functionality regardless if specified in contract docunents
or not.

b. Equi prent standard and optional operation nodes necessary to acconplish
functionality regardless if specified in contract docunents or not.

c. Equi pnent standard and optional alarmconditions for safe operation
regardless if specified in contract docunents or not.

Refer to all paragraphs under paragraph titled “Performance Verification
Testing” except for section titled “Endurance Testing” for additiona
information.

3.7. 4 Sequenci ng of Perfornmance Verification Testing Activities

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: For items 17, 18 and 19, consult PMto
determne if project requires Endurance Testing and
Performance Verification Testing within 10 nonths of
benefici al occupancy.
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PVT activities nust be sequenced with major activities listed bel ow for
Test and Bal ance (TAB) Contractor, Equi pnment Suppliers, Conm ssioning
Specialists, and others to denonstrate fully functioning systens. Mjor
activities as applicable to this contract nust be sequenced as indicated in

TABLE [1: SEQUENCI NG OF PVT TESTI NG ACTI VI Tl ES
TABLE | 1: SEQUENCI NG OF PVT TESTI NG ACTI VI TI ES
SEQUENCH ITEM
1 Submi ssion, review, and approval of Control Contractors PVT Pl ans
2 Subm ssion, review, and approval of Equiprment Suppliers PVT Pl ans.
3 gubnussion, review, and approval of certified final Test and Bal ance
eport.
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TABLE [ 1: SEQUENCI NG OF PVT TESTI NG ACTI VI TI ES
SEQUENCEH ITEM

4 Conduct endurance testing

5 Submi ssion, review, and approval of all of the Comm ssioning
Speci al i sts conpl eted functional perfornmance tests.

6 Submi ssion, review, and approval of endurance testing

7 Request Contracting O ficer to allow beginning of Governnent-w tnessed
PVT testing

8 Contracting O ficers approval to begin PVT testing

9 Conduct PVT field work.

10 CGovernnments verbal approval of PVT field work for all systens.

11 Conduct Test and Bal ance verification field work.

12 Governments written approval of Test and Bal ance verification field
work.

13 Governments written approval of PVT field work for all systens.

14 Facility acceptance reconmendati on.

15 Submi ssion, review, and approval of Control Contractors PVT Report.

16 Submi ssion, review, and approval of Equi pment Suppliers PVT Report.

17 Conduct endurance testing within 10 nonths of beneficial occupancy.

18 Submi ssion, review, and approval of endurance testing within 10 nonths of
beneficial occupancy.

19 Conduct PVT field work within 10 nonths of beneficial occupancy.

3.7.4.1 PVT Testing for Milti-Phase Construction

For air noving systens except outside air systens serving nultiple phases,
all major activities listed in TABLE Il through Governnent’s verba
approval of Test and Bal ance verification field work can be conpl et ed by
phase if all ductwork construction is conpleted for that phase.

For primary systenms such as chilled water systens, HVAC heating hot water
systens, and outside air systens serving nultiple phases, all mgjor
activities listed listed in TABLE Il through Government’s verbal approva
of Test and Bal ance verification field work for all air noving systens
served by that primary system for that phase nust be conpleted prior to
conducting PVT field work for that primary system

3.7.5 Performance Verification Testing Plan

Submit a detailed PVT Plan of the proposed control systems testing in this
contract for approval prior to its use. Develop and use a single PVT Pl an
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for each systemw th a uni que control sequence. Systens sharing an
i dentical control sequence can be tested using copies of the PVT Plan
i ntended for these systens.

PVT Pl ans nust include system based, step-by-step test nethods
denonstrating system perforns in accordance with contract docunent
requirenents. The Governnent may provide sanple PVT Plans upon request.
PVT Pl ans nust include the follow ng:

a. Control sequences from contract docunments segnmented such that each
control algorithm operation node, and alarmcondition is inmediately
foll owed by nunbered test methods required to initiate a response,
expect ed response, space for comments, and “pass"” or "fail” indication
for each expected response.

b. PVT Plans with control sequences from contract docunments that are not
segnented into parts will not be accepted

c. Indication where assisting personnel are required such as Mechanica
Contractor.

d. Signature and date lines for the Contractor's PVT adm ni strator,
Contractor's quality assurance representative, and Contracting
O ficer's representative acknow edgi ng conpl eti on of testing.

.7.6 Performance Verification Testing Sanple Size

PVT testing sanple sizes will be as foll ows:

a. 100-Percent of the follow ng systens:

(1) primary systens including, but not limted to, chilled water and
HVAC heating hot water systens

(2) air handling unit systens including all associated fans except
for renpote exhaust air fans

(3) DQOAS s including all associated fans except for renpte exhaust
air fans

b. 20-Percent of each set of systens with a shared identical control
sequence for systens such as:

(1) air terminal units

(2) exhaust air fans

(3) termnal equipnent such as fan coil units and unit heaters
.7.6.1 Sel ection of Systenms to Test
For sanmple sets | ess than 100-percent, the Governnent will choose which
systens will be tested. The Governnent nmay require additional testing if
previous testing results are inconsistent or denonstrate inproper system

control as foll ows:

a. An additional 25-percent after five-percent failure rate of first
sanpl e set.
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3.

b. 100-percent after any failures occurring in additional sanple set.
7.7 Conducti ng Perfornmance Verification Testing

At |east 15 days prior to preferred test date, request the Contracting
Oficer to all ow the beginning of Government-w tnessed PVT testing.

Provide an estimated tine table required to performtesting of each system
Furni sh personnel, equi pnent, instrunentation, and supplies necessary to
performall aspects of testing. Testing personnel nust be regularly
enployed in the testing and calibration of control systens. After receipt
of Contracting Oficer’s approval to begin testing, performPVT testing
using project's asbuilt (shop) control system draw ngs, project's design
drawi ngs, and approved PVT Pl ans.

During testing, identify deficiencies that do not nmeet contract docunent
requirenents. Deficiencies nust be investigated, corrected with
corrections docunented, and re-tested at a |ater date foll ow ng procedures
for the initial PVT testing. The Governnent nmay require re-testing of any
control system conponents affected by the original failed test.

.7.8 Endurance Testing

.7.8.1 General

Conduct endurance testing for each system subject to PVT testing beginning
when indicated in “Sequenci ng of Performance Verification Testing
Activities”. Systens must be operating as normally anticipated during
occupancy throughout endurance testing.

.7.8.2 Hardware
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NOTE: Select “Use hardware provided in this
contract for testing.” only when a workstation is
provided in this scope of work.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[Use hardware provided in this contract for testing.] [Use Covernnent

furni shed hardware for testing if avail able when endurance testing begins.
If unavailable, the Contractor nust provide suitable hardware for required
testing.]

If insufficient buffer capacity exists to trend the entire endurance test,
upl oad trend data during the course of endurance testing to ensure all
trend data is retained. Lost trend data will require retesting of all
control points for affected systen(s).

.7.8.3 Endurance Testing Results Fornat

Submit endurance testing results for each tested systemin a graphica
format conplete with clear indication of value(s) for y-axis, value for
x-axis, and |l egend identifying each trended control point. The nunber of
control points contained on a single graph nust be such that all contro
points can be clearly visible. Control points nust be logically grouped
such that related points appear on a single graph. In addition, subnmt a
separate comma separated value (CSV) file of raw trend data for each
trended system Each trended control point in CSV file nmust be clearly
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identified.

For control points recorded based on change of value, change of value for
recording data nust be clearly identified for each control point.

.7.8.4 Endurance Testing Start, Duration, and Frequency
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NOTE: Sel ect duration and frequency of data
collection.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Trending of all control points for a given systemnust start at an

i dentical date and time regardl ess of the basis of data collection
Duration of all endurance tests must be at |least [one-week][__ ].

Unl ess specified otherwi se for control points recorded based on tineg,
frequency of data collection nust be [15-minutes] [ ]. Frequency of
data collection for specific types of control points is as follows:
.7.8.4.1 Points Trended at One M nute Intervals

a. Tenperature for supply air, return air, mxed air, supply water, and
return water

b. Tenperature for outside air, supply air, return air and exhaust air
entering and | eaving energy recovery device

c. Flowfor supply air, return air, outside air, chilled water, and HVAC
heati ng hot water

d. Flow for exhaust air associated with energy recovery
e. Relative humdity for outside air and return air

f. Relative humdity for outside air, supply air, return air and exhaust
air entering and | eaving energy recovery device

g. Command and status for control danpers and control valves
h. Speed for fans and punps

i. Pressure for fans and punps

.7.8.4.2 Points Trended at 15 M nute Inervals

a. Tenperature and relative humdity for zones

b. Tenperature and relative hunmidity for outside air not associated with
energy recovery

c. Comand and status for equi prent
d. Pressure relative to the outside for facility
.7.8.5 Trended Control Points

Trended control points for each system nust denonstrate each system
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performs in accordance with contract docunent requirenments. Trended
control points nmust include, but not be linmted to, control points listed
in contract docunent points |ist.

M ni mum control points that are required to be trended for sel ected systens
are listed below. These control points nust be trended as applicable to
this contract in addition to control points necessary to denonstrate
systens performin accordance with contract docunent requirements and those
listed in contract docunent’s points list.

NOTE: Delete systens below if certain they are not
in this project. If uncertain, then keep
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[3.7.8.5.1 Air-Cooled Chiller Chilled Water System

Il

a. Chiller(s) comand and status

b. Chiller isolation valve(s) command and st atus

c. Chilled water punp(s) actual speed

d. Chilled water punp(s) setpoint and actual differential pressure
e. Mnimmflow bypass control val ve comand

f. Mnimmsystemfl ow setpoint and actual fl ow

g. Chilled water supply setpoint and actual tenperature

h. Chilled water return actual tenperature

i. Chilled water actual flow

j. CQutside air actual dry-bulb tenperature

3.7.8.5.2 HVAC Heating Hot Water Systemw th Boiler

a. Boiler(s) comand and status

b. Boiler(s) isolation valve conmand and stat us

c. HVAC heating hot water punp(s) actual speed

d. HVAC heating hot water punp(s) setpoint and actual differential pressure
e. Mnimmflow bypass control valve conmmand

f. Mnimmsystem setpoint and actual fl ow

g. HVAC heating hot water supply setpoint and actual tenperature
h. HVAC heating hot water return actual tenperature

i. HVAC heating hot water actual flow
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Qutside air actual dry-bulb tenperature

I 3.7.8.5.3 HVAC Heating Hot Water Systemw th Steamto-Hot Water Heat

Exchanger.
a. Steamcontrol valve(s) comand
b. Heat exchanger isolation valve(s) comand and status
c. HVAC heating hot water punp(s) actual speed
d. HVAC heating hot water punp(s) setpoint and actual differential pressure
e. Mnimmflow bypass control valve conmmand
f. Mnimmsystem setpoint and actual fl ow
g. HVAC heating hot water supply setpoint and actual tenperature
h. HVAC heating hot water return actual tenperature
i. HVAC heating hot water actual flow
j. CQutside air actual dry-bulb tenperature
I 3.7.8.5. 4 Air Handling Unit with Relief Air Fan
a. Qutside air actual dry-bulb tenperature
b. CQutside air actual relative humdity
c. Qutside air setpoint and actual airfl ow
d. Mninmmoutside air control danper comrand
e. Econom zer outside air control danmper command
f. Facility setpoint and actual relative pressure
g. Return air actual dry-bulb tenperature
h. Return air actual relative humdity
i. Return air control danmper command
j. Relief air control danper conmand
h. Relief air fan actual speed
i. Mxed air setpoint and setpoint and actual tenperature
j. Preheat coil leaving air setpoint and actual tenperature
k. Preheat coil control actuator conmand
I. Cooling coil leaving air setpoint and actual tenperature
m Cooling coil control valve comand
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Supply air fan actual speed
Di scharge air actual tenperature

Supply air fan setpoint and actual static pressure

.8.5.5 Dedi cated Qutside Air System (DOAS)

Qutside air actual dry-bulb tenperature

Qutside air actual relative humdity

Qutside air isolation damper command and status

Qutside air setpoint and actual airflow

Energy recovery wheel conmand, status, and actual speed

Energy recovery wheel’s OA bypass control danper comand and st atus
Energy recovery wheel’s defrost cycle conmand and stat us

Energy recovery wheel’s OA discharge air actual dry-bulb tenperature
Energy recovery wheel’s OA discharge air actual relative humdity
Preheat coil |eaving air setpoint and actual tenperature

Preheat coil control actuator command

Cooling coil leaving air setpoint and actual tenperature

Cooling coil control valve command

Supply air fan actual speed

Reheat coil control valve conmand

Di scharge air setpoint and actual tenperature

Supply air fan setpoint and actual static pressure

Facility setpoint and actual relative pressure

Return air actual dry-bulb tenperature

Return air actual relative humdity

Energy recovery wheel’s EA bypass control danper comand and st atus
Energy recovery wheel’s EA discharge air actual dry-bulb tenperature
Energy recovery wheel’'s EA discharge air actual relative humdity
Exhaust air fan actual speed

Exhaust air isolation danper comand and status
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I 3.7.8.5.6 Series Fan-Powered Supply Air Term na

g.

Zone setpoint and actual dry-bulb tenperature
Zone actual relative humdity

Control danper conmand

Fan command and st atus

Heati ng coil val ve conmmand

Airflow actual val ue

Leaving air actual tenperature

13.7.8.6 Endurance Testing Sanple Size

Endurance Testing sanple sizes ware as foll ows:

a.

100- Percent of the follow ng systens:

Units

(1) primary systens including, but not linted to,

HVAC heati ng hot water systens

chilled water and

(2) air handling unit systens including all associated fans except

for renote exhaust air fans

(3) DOAS s including all associated fans except for

air fans

renot e exhaust

b. 20-Percent of each set of systens with a shared identical control

sequence for systems such as:
(1) air termnal units

(2) exhaust air fans

(3) termnal equiprment such as fan coil units and unit heaters

3.7.8.6.1 Sel ection of Systens to Test

3.

For sanple sets | ess than 100-percent,
systens will

the Governnment w |l choose which
be tested. The Government may require additional testing if

previous testing results are inconsistent or denobnstrate inproper system
control as follows:

a.

An additional 25-percent after five-percent failure rate of first

sanpl e set.

b. 100-percent after any failures occurring in additional sanple set.

7.

9

Performance Verification Test Report

Subnmit a PVT Report after receiving Governnent’s witten approval of PVT
field work that is intended to docunent test results and final contro

system sequences and settings prior to turnover

contain the foll ow ng:
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a. Executive summary that briefly discusses results of each systems
endurance testing and PVT testing and conclusions for each system

b. Endurance testing for each system

c. Conpleted PVT Plan for each systemused during testing that includes
hand written field notes and partici pant signatures.

d. Blank PVT Plan for each system approved prior to testing that is edited
to reflect changes occurring during testing. Edits nust be typed and
nmust reflect changes to control sequences from contract documents, nust
refl ect changes to nunbered test nethods required to initiate a
response, and nust reflect changes to expected response. Only one
bl ank PVT Plan is required for each set of systems sharing an identica
control sequence, such as air ternminal units, exhaust air fans, fan
coil units and unit heaters.

e. Witten certification that the installation and testing of all systens
are conplete and neet all contract docunent requirenents.

{LNS} 3. 8 FI NAL LNS DATABASE

Subnmit a Final LNS Database consisting of the conplete, fully conmm ssioned
LNS dat abase for the conplete control network provided under this
specification. Provide the the entire folder structure of the LNS database
(e.g. c:\Lm DB\ {dat abase nane}. For versions of LNS which use credits,
include all device credits in the provided LNS Dat abase.

Subnmit two copies of the fully comm ssioned, valid as-built LNS Dat abase
(including all LNS credits) for the conplete control network provi ded under
this specification as a Technical Data Package. Subnmit each copy on CD- ROM
and clearly mark the CD-ROMidentifying it as the LNS Database for the work
covered under this specification and with the date of the npst recent
dat abase nodificati on.

{{LNS}

{/ NAVY W TH ACCEPTANCE ENG NEER}
3.9 OPERATI ON AND MAI NTENANCE ( Q&M | NSTRUCTI ONS

Provi de HVAC control System Operation and Mintenance |Instructions which
include:

a. "Data Package 3" as indicated in Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA for each piece of control equipnent.

b. "Data Package 4" as described in Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA for all air conpressors.

c. HVAC control system sequences of operation formatted as indicated.
d. Procedures for the HVAC system start-up, operation and shut-down
i ncluding the manufacturer's supplied procedures for each piece of
equi pnment, and procedures for the overall HVAC system
e. As-built HVAC control systemdetail drawi ngs formatted as i ndicat ed.
f. Routine maintenance checklist. Provide the routine naintenance

checklist arranged in a columar format, where the first colum lists
all installed devices, the second colum states the maintenance

SECTION 23 09 00 Page 71



activity or that no naintenance required, the third colum states the
frequency of the maintenance activity, and the fourth colum is used
for additional coments or reference.

g. Qualified service organization list, including at a m ni nrum conpany
nane, contact name and phone nunber.

h. Start-Up Testing Report.

i. Performance Verification Test (PVT) Procedures and Report.

Submt [2] [__ ] copies of the Operation and Mai ntenance |Instructions,
i ndexed and in booklet form The Qperation and Miintenance |nstructions

may be submitted as a Technical Data Package.

[3.10 MAI NTENANCE AND SERVI CE

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The nmai ntenance and service to be provided by
the Contractor for the duration of the maintenance
contract is specified in this paragraph. The

Mai nt enance and Service nay need to be a separate
bid item funded by O&M funds.

Requi rements shoul d be coordi nated with "WARRANTY
MANAGEMENT" in Section 01 78 00 CLOSEQUT SUBM TTALS

If not requiring 1 year maintenance and service,
delete this subpart. {NAVY}Most Navy projects wll
not use this requirenent. {{INAVY}

*% *% *% *% *% *% * *%%

Provi de services, materials and equi pnent as necessary to naintain the entire
systemin an operational state as indicated for a period of one year after
successful conpletion and acceptance of the Performance Verification Test.

M nim ze inpacts on facility operations.

a. The integration of the systemspecified in this section into a Uility
Moni toring and Control System must not, of itself, void the warranty or
otherwi se alter the requirenent for the one year maintenance and
service period. Integration into a UMCS includes but is not limted to
est abl i shing conmuni cati on between devices in the control system and
the front end or devices in another system

b. The changi ng of configuration properties nmust not, of itself, void the
warranty or otherwi se alter the requirenent for the one year
mai nt enance and service peri od.
3.10.1 Description of Work
Provi de adjustnment and repair of the systemincluding the manufacturer's
required sensor and actuator (including transducer) calibration, span and
range adj ustnent.
3.10.2 Personnel
Use only service personnel qualified to acconplish work pronptly and

satisfactorily. Advise the Governnent in witing of the nanme of the
desi gnated service representative, and of any changes in personnel
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3.10.3 Schedul ed | nspecti ons

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

NOTE: | ndicate when inspections are to be schedul ed.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Performtwo inspections at six-month intervals and provide work required.
Performinspeations in [June and Decenber][__ | ]. During each inpection
performthe indicated tasks:

a. Performvisual checks and operational tests of equipnent.
b. Cdean control system equiprent including interior and exterior surfaces.

c. Check and calibrate each field device. Check and calibrate 50 percent
of the total analog inputs and outputs during the first inspection
Check and calibrate the renmining 50 percent of the anal og inputs and
out puts during the second major inspection. Certify analog test
i nstrumentation accuracy to be twice the specified accuracy of the
device being calibrated. Randomy check at |east 25 percent of al
bi nary inputs and outputs for proper operation during the first
i nspection. Randonmly check at |east 25 percent of the remaining binary
i nputs and out puts during the second inspection. If nore than 20
percent of checked inputs or outputs failed the calibration check
during any inspection, check and recalibrate all inputs and outputs
during that inspection.

d. Run system software diagnostics and correct diagnosed probl ens.
e. Resolve any previous outstanding probl ens.

3.10. 4 Schedul ed Wor k

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include bracketed text to accept default work
tinmes or indicate permissible work tines in the
space provided.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

This work nmust be perfornmed [during regular working hours, Mnday through
Friday, excluding Federal holidays][_ ].

3.10.5 Emer gency Servi ce

The Government will initiate service calls when the systemis not
functioning properly. Qualified personnel nust be available to provide
service to the system A tel ephone nunber where the service supervisor can
be reached at all tines nust be provided. Service personnel nust be at the
site within 24 hours after receiving a request for service. The contro
system nust be restored to proper operating condition as required per
Section 01 78 00 CLOSEQUT SUBM TTALS

3.10.6 Operation
After perform ng schedul ed adjustnments and repairs, verify control system

operation as denonstrated by the applicable tests of the performance
verification test.
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3.10.7 Records and Logs

Keep dated records and | ogs of each task, with cunul ative records for each
maj or component, and for the conplete systemchronologically. Mintain a
continuous log for all devices, including initial anal og span and zero
calibration values and digital points. Keep conplete |ogs and provide | ogs
for inspection onsite, denonstrating that planned and systenmatic

adj ustnents and repairs have been acconplished for the control system

3.10.8 Work Requests

Record each service call request as received and include its |ocation, date
and tine the call was received, nature of trouble, nanes of the service
personnel assigned to the task, instructions describing what has to be
done, the ampbunt and nature of the materials to be used, the tinme and date
work started, and the tine and date of conpletion. Subnmt a record of the
work perforned within 5 days after work is acconplished.

3.10.9 System Modi fications
Submit reconmendations for systemnodification in witing. Do not nake
system nodi fications, including operating paraneters and control settings,
wi t hout prior approval of the Governnent.

13.11 TRAINING

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Training requirenments should be coordinated
with the rel evant shop organization at the project
site. Extent of training should be based on the
needs of the installation personnel

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Conduct a training course for [__ ] operating staff menbers designated by
the Governnment in the maintenance and operation of the system including
specified hardware and software. Conduct [32] [__ ] hours of training at
the project site within 30 days after successful conpletion of the
performance verification test. The Government reserves the right to make
audi o and vi sual recordi ngs (using Governemmt supplied equiprment)of the
training sessions for later use. Provide audiovisual equipnent and ot her
training materials and supplies required to conduct training. A training
day is defined as 8 hours of classroominstruction, including two 15 mnute
breaks and excl uding |unchtine, Mnday through Friday, during the daytine
shift in effect at the training facility.

3.11.1  Training Docunentation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Designer nust choose appropriate shop
supervisor(s) to coordinate training attendance.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Prepare training docunentation consisting of:

a. Course Attendee List: Develop the list of course attendees in
coordi nation with and signed by the [Control s][HVAC] [El ectrical] shop
supervisor.

b. Training Manuals: Provide training nanuals which include an agenda,
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defined objectives for each | esson, and a detail ed description of the
subject matter for each | esson. \When presenting portions of the course
mat eri al by audi ovisuals, deliver copies of those audiovisuals as a
part of the printed training manuals.

3.11.2 Trai ni ng Course Content

For gui dance in planning the required instruction, assune that attendees

wi Il have a high school education, and are fanmiliar with HVAC systens.
During the training course, cover all of the material contained in the
Operating and Mai ntenance Instructions, the layout and | ocation of each
controll er enclosure, the layout of one of each type of equipnent and the

| ocations of each, the location of each control device external to the
panel s, the location of the conpressed air station, preventive maintenance,
troubl eshooti ng, diagnostics, calibration, adjustnent, conmi ssioning,
tuning, and repair procedures. Typical systens and sinilar systems may be
treated as a group, with instruction on the physical |ayout of one such
system Present the results of the performance verification test and the
Start-Up Testing Report as benchrmarks of HVAC control system perfornmance by
whi ch to neasure operation and mai ntenance effectiveness.

3.11.3 Training Docunentation Subnittal Requirenments

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: | ndicate nunber of additional copies of
training material required.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Subnit hardcopy training manuals and all training materials on CD- ROM
Provi de one hardcopy nanual for each trainee on the Course Attendee List
and [2][ ] additional copies for archive at the project site. Provide
(211 ] copies of the Course Attendee List with the archival copies.
Trai ni ng Docunentation may be submitted as a Techni cal Data Package.
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APPENDI X A

{LNS}

QC CHECKLI ST FOR LNS- BASED LONWORKS SYSTEMS

This checklist is not all-inclusive of the requirements of this specification and
shoul d not be interpreted as such.

Instructions: Initial each itemin the space provided (|___ _|) verifying that the
requi rement has been net.

This checklist is for (circle one:)
Pre-Construction QC Checklist Subnmittal
Post - Construction QC Checklist Submttal

Cl ose-out QC Checklist Submttal

Items verified for Pre-Construction, Post-Construction and C oseout QC Checkli st
Submittals:

1 |All DDC Hardware is numbered on Control System Schematic Draw ngs.

2 |Signal lines on Control System Schematic are | abeled with the signal type.

3 |Local Display Panel (LDP) Locations are shown on Control System Schematic
drawings.

Items verified for Post-Construction and C oseout QC Checklist Subnmittals:

4 Al sequences are performed as specified using DDC Hardwar e.

5 |Trai ning schedul e and course attendee |ist has been devel oped and
coordinated wi th shops and submtted.

6 [All DDC Hardware is installed on a TP/ FT-10 Channel .

7 |Al'l Application Specific Controllers (ASCs) are LonMark certified.

8 |Comuni cati on between DDC Hardware is only via CEA-709.1-D using SNVTs.
O her protocols have not been used. Network variables other than SNVTs
have not been used.

9 |Explicit nmessaging has not been used. | |

10 [Scheduling is performed in DDC Hardware neeting the Sinple Schedul e
Functional Profile
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QC CHECKLI ST FOR LNS- BASED LONWORKS SYSTEMS

Itens verified for C oseout QC Checklist Submttal:

11 |Final As-built Drawi ngs, including all Points Schedul e draw ngs,
accurately represent the final installed system

12 |Progranm ng software has been submitted for all progranmable controllers.

13 |All software has been licensed to the Governnent.

14 |G&M | nstructions have been conpl eted and subm tted.

15 |Trai ni ng course has been conpl et ed.

16 |[LonWorks Network Services (LNS) Database is up-to-date and accurately
represents the final installed system

17 |[LNS Pl ug-ins have been submtted for all Application Specific Controllers
(ASCs).

18 |Progranm ng software has been submitted for all General Purpose
Programmabl e Controllers (GPPCs) and all Application Generic Controllers
(AGCs).

(QC Representative Signature) (Date)

{LNS}

{ NI AGARA LONWORKS}

QC CHECKLI ST FOR NI AGARA FRAMEWORK BASED LONWORKS SYSTEMS

This checklist is not all-inclusive of the requirements of this specification and
shoul d not be interpreted as such.

Instructions: Initial each itemin the space provided (|____|) verifying that the
requi rement has been net.

This checklist is for (circle one:)
Pre-Construction QC Checklist Subnmittal
Post - Construction QC Checklist Submttal

Cl ose-out QC Checklist Submttal

Items verified for Pre-Construction, Post-Construction and C oseout QC Checkli st
Submittals:
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QC CHECKLI ST FOR NI AGARA FRAMEWORK BASED LONWORKS SYSTEMS

1 |All DDC Hardware is numbered on Control System Schematic Draw ngs. | |
2 |Signal lines on Control System Schematic are |abeled with the signal type. | |
3 |Local Display Panel (LDP) Locations are shown on Control System Schematic | |

drawings.

Items verified for Post-Construction and O oseout QC Checklist Subnmittals:

Al'l sequences are perforned as specified using DDC Har dwar e.

Trai ni ng schedul e and course attendee |ist has been devel oped and
coordinated with shops and submtted.

Al'l DDC Hardware except Ni agara Franework Supervisory Gateways is
installed on a TP/ FT-10 Channel .

Al'l Application Specific Controllers (ASCs) are LonMark certified.

Except for conmuni cati on between two Niagara Framework Supervisory

Gat eways, Conmuni cation between DDC Hardware is only via CEA-709.1-D using
SNVTs. O her protocols have not been used. Network variables other than
SNVTs have not been used. Conmuni cati on between N agara Franmework

Supervi sory Gateways is via Fox Protocol.

Explicit nessagi ng has not been used.

10

Scheduling is performed in N agara Framework Supervisory Gateways.

Itens verified for C oseout QC Checklist Submttal:

11

Final As-built Draw ngs, including all Points Schedul e draw ngs,
accurately represent the final installed system

12

Programm ng software has been subnmitted for all progranmable controllers.

13

Al'l software has been licensed to the Governnent.

14

Q&M | nstructions have been conpl eted and submitted.

15

Trai ni ng course has been conpl et ed.

16

The database in each N agara Framework Supervisory Gateway is up-to-date
and accurately represents the building control network beneath that
Ni agara Framewor k Supervi sory Gateway.

17

Ni agara W zards have been submitted for all Application Specific
Controllers (ASCs) for which a Wzard is available and for all Application
Generic Controllers (AGCs).
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QC CHECKLI ST FOR NI AGARA FRAMEWORK BASED LONWORKS SYSTEMS

18 |Progranm ng software has been submitted for all General Purpose | |

(AGCs).

Programmabl e Controllers (GPPCs) and all Application Generic Controllers

(QC Representative Signature) (Date)

{7 NI AGARA LONWORKS}

{BACNET}

QC CHECKLI ST FOR BACNET SYSTEMS

Thi s checkli st
shoul d not be

I nstructions:

is not all-inclusive of the requirements of this specification and
interpreted as such.

Initial each itemin the space provided (|____|) verifying that the

requi rement has been net.

Thi s checkli st

is for (circle one:)

Pre- Construction QC Checklist Subnittal

Post - Construction QC Checklist Submttal

Cl ose-out QC Checklist Submttal

Itens verified for Pre-Construction, Post-Construction and C oseout QC Checkli st

Submittals:

1 |All DDC Hardware is numbered on Control System Schematic Draw ngs. | |

2 |Signal lines on Control System Schematic are | abeled with the signal type. | |

3 |Local D spl
drawings.

ay Panel (LDP) Locations are shown on Control System Schematic | |

Items verified

for Post-Construction and C oseout QC Checklist Submittals:

4 |All sequences are performed as specified using DDC Hardwar e. | |

5 |Training schedul e and course attendee |ist has been devel oped and | |

coordinated wi th shops and subm tted.

Items verified

for O oseout QC Checklist Subnmittal:
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QC CHECKLI ST FOR BACNET SYSTEMS

{ NI AGARA BACNET}

6 |Final As-built Drawi ngs, including all Points Schedul e draw ngs, | |
accurately represent the final installed system

7 |Programm ng software has been submtted for all programmable controllers. | |

8 |All software has been licensed to the Governnent.

9 |®&M Instructions have been conpleted and subm tted. |

10 |Trai ni ng course has been conpl et ed. | |

11 |All DDC Hardware is installed on a BACnet ASHRAE 135 network using either | |
MS/ TP in accordance with Cause 9 or IP in accordance with Annex J.

12 (Al DDC Hardware is BTL |isted. |

13 |Communi cati on between DDC Hardware is only via BACnet using standard | |
services, except as specifically permtted by the specification.
Non- st andard services have been fully docunmented in the DDC Har dware
Schedule.

14 |Schedul i ng, Al arm ng, and Trendi ng have been inpl enented using the | |
standard BACnet hjects for these functions.

15 |[All Properties indicated as required to be Witeable are Witeable and | |
Overrides have been provided as indicated
(QC Representative Signature) (Date)

{/BACNET}

QC CHECKLI ST FOR Nl AGARA FRAMEWORK BASED BACNET SYSTEMS

Thi s checkli st

shoul d not be interpreted as such.

is not all-inclusive of the requirements of this specification and

Instructions: Initial each itemin the space provided (|___ _|) verifying that the
requi renent has been net.

This checklist is for (circle one:)

Pre- Construction QC Checklist Subnmtta
Post - Constructi on QC Checklist Submtta

Cl ose-out QC Checklist Submitta
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QC CHECKLI ST FOR NI AGARA FRAMEWORK BASED BACNET SYSTEMS

Items verified for Pre-Construction, Post-Construction and C oseout QC Checkli st

Submittals:

1 |All DDC Hardware is numbered on Control System Schematic Draw ngs.

2 |Signal lines on Control System Schematic are |abeled with the signal type.

3 |Local Display Panel (LDP) Locations are shown on Control System Schematic
drawings.

Items verified for Post-Construction and C oseout QC Checklist Subnmittals:

4 Al sequences are performed as specified using DDC Hardwar e.

5 |Training schedul e and course attendee |ist has been devel oped and
coordinated wi th shops and subm tted.

Itens verified for C oseout QC Checklist Submttal:

6 |Final As-built Drawi ngs, including all Points Schedul e draw ngs,
accurately represent the final installed system

7 |Programm ng software has been submtted for all programmable controllers.

8 |All software has been |icensed to the Governnent.

9 |®&M Instructions have been conpleted and subm tted.

10 |Trai ni ng course has been conpl et ed.

11 |All DDC Hardware is installed on a BACnet ASHRAE 135 network using either
M8/ TP in accordance with Clause 9 or IP in accordance with Annex J.

12 |All DDC Hardware is BTL |i sted.

13 |Communi cati on between DDC Hardware is only via BACnet using standard
services, except as specifically permtted by the specification.

Non- st andard services have been fully docunmented in the DDC Har dwar e
Schedule.

14 |Schedul i ng, Al arm ng, and Trendi ng have been inpl enented usi ng N agara
Framewor k obj ects and services, and BACnet Instrinsic Alarm ng as
indicated.

15 |[All Properties indicated as required to be Witeable are Witeable and
Overrides have been provided as indicated
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QC CHECKLI ST FOR NI AGARA FRAMEWORK BASED BACNET SYSTEMS

(QC Representative Signature) (Date)

{/ NI AGARA BACNET}

-- End of Section --

SECTION 23 09 00 Page 82




