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PART 1  GENERAL
NOTE: The designer will need to edit this
specification if only a portion of the testing is
required on the project. The engineer nust keep in
mnd there can be testing of 1) new UMCS, 2)
buil ding level controls, and/or 3) conbined buil ding
| evel controls and UMCS

1.1 REFERENCES

*

USACE / NAVFAC / AFCEC / NASA
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Preparing Activity: USACE

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenment with UVRL dated July 2018
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SECTION 25 08 10

UTI LI TY MONI TORI NG AND CONTROL SYSTEM TESTI NG
04/06

NOTE: This guide specification covers the
requi renents for factory, performance verification
and endurance test of UMCS and HVAC controls.

Adhere to UFC 1-300-02 Unified Facilities Guide
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
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

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

*%*

*
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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,
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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.
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The publications listed below forma part of this specification to the
extent referenced.
basi ¢ designation only.

The publications are referred to within the text by the

CONSUMER ELECTRONI CS ASSOC!I ATI ON ( CEA)

CEA-709.1-D

CEA-709.3

CEA-852-C

.2

. 2.

1

DEFINITIONS

Algorithm

(2014) Control Network Protoco
Specification

(1999; R 2004) Free-Topol ogy Twi sted-Pair
Channel Specification

(2014) Tunnel i ng Conmponent Network
Prot ocol s Over Internet Protocol Channels

A set of well-defined rules or procedures for solving a problemor
providing an output froma specific set of inputs.

. 2.

2

Analog

A continuously varying signal value (tenperature current, velocity, etc.).

. 2.

3

Analog to Digital (A/D) Converter

An A/ D converter is a circuit or device whose input is information in
anal og form and whose output is the same information in digital form

. 2.

"Contro
net worked contro

4

for

. 2.

A devi ce that

5

CEA-709.1-D

Net wor k Prot ocol Specification", Standard comruni cation protoco

systens that provides peer-to-peer comunications.

Application Specific Controller

is furnished with a pre-established built in application that

is configurable but not re-progranmable.

. 2.

6

Architecture

Architecture is the general organization and structure of hardware and
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software.
2.7 Binary

A two-state system where an "ON' condition is represented by a high signal
| evel and an "OFF" condition is represented by a | ow signal |evel.

.2.8 Bui | di ng Poi nt of Connection (BPOC)

The point of connection between the UMCS network backbone and the buil ding
net wor k backbone. The hardware at this |ocation, which perforns/provides
the connection is referred to as the BPOC Hardware.

. 2.9 Control Wring

This includes conduit, wire, and wiring devices to install conplete HVAC
control systens, including notor control circuits, interlocks, sensors, PE
and EP switches, and like devices. This also includes all wiring fromnode
to node, and nodes to all sensors and points defined in the I/O sunmary
shown on draw ngs or specified herein, and required to execute the sequence
of operation. Does not include |line voltage power wring.

.2.10 Demand

The maxi mumrate of use of electrical energy averaged over a specific
interval of time, usually expressed in kW

.2.11 Di agnosti c Program

Machi ne- execut abl e i nstructions used to detect and isolate system and
conponent nal functi ons.

.2.12 Di stributed Control

A system whereby all control processing is decentralized and i ndependent of
a central conputer. |In regards to a LonWwrks based system it also neans
where the control logic for a single piece of building | evel control
resides in nore than one controller (node).

.2.13 Graphi cal User Interface (GU)

Human- machine interfacing allows the operator to manage, comand, nonitor,
and programthe system

.2.14 Integration

Est abl i shi ng comruni cati on between two or nore systens to create a single
system.

.2.15 Interoperable

Two devices are interoperable if installed into the sane system and t hey
conmmuni cate with each other without the use of another device (such as a
gateway).

.2.16 LonTalk(r)

Open conmuni cati on protocol devel oped by the Echel on(r) Corporation.
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.2.17 LONWORKS(r)

The conmmuni cati on technol ogy devel oped by Echel on(r) Corporation for
control systens devel oped. The technology is based on the CEA-709.1-D
protocol and enpl oys interoperable devices along with the capability to
openly manage these devices using a network configuration tool.

.2.18 LONMARK(r) International (LONMARK(r) Interoperability Assoc.)

St andards committee consisting of numerous independent product devel opers
and systens integrators dedicated to determining and maintaining the
interoperability guidelines for the LONWORKS(r) industry.

.2.19 LonMarked(r)

A device that has been certified for conpliance with LonMark(r) standards
by the LonMark(r) International.

.2.20 LONWORKS(r) Application Specific Controller (ASC

A networ ked device or node that contains a conplete, configurable
application that is specific to a particul ar task.

.2.21 LONWORKS(r) General Purpose Programmbl e Controller

A programmabl e control product, that unlike an ASC, is not installed with a
fixed factory-installed application program The application in the
controller is customsoftware produced by the integrator specifically for
the project.

.2.22 LONWORKS(r) Network Services (LNS)

The dat abase format for addressing nodes and vari abl e bi ndi ngs node-t o-node.
.2.23 Network

A system of distributed control units that are |inked together on a

conmuni cation bus. A network allows sharing of point information between
all control units. Additionally, a network provides central nonitoring and
control of the entire systemfromany distributed control unit |ocation
.2.24 Net wor k Configuration Too

Software used to create and nodify the control network database and
configure controllers.

.2.25 Node | D

A uni que 48-bit node identification (ID) tag given to each node by Echel on
Corporation.

.2.26 Node

An intelligent LONWORKS(r) device with a node I D and comruni cates via
CEA-709.1-D and is connected to an CEA-709.1-D networ k.

.2.27 Operating System (QOS)

Sof tware which controls the execution of conputer prograns and which
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provi des schedul i ng, debuggi ng, input/output controls, accounting,
compi l ation, storage assignnent, data nanagenment, and rel ated services.

.2.28 Operator Wirkstation (OAB)

The OWS consists of a high-level processing desktop or |aptop conputer that
provi des a graphic user interface to network.

.2.29 Peripheral

I nput/Qutput (1/0 equipment used to conmunicate to and fromthe conputer
and nake hard copies of systemoutputs and nmagnetic files.

.2.30 Router

A devi ce which routes nmessages destined for a node on anot her segnent
subnet or domain of the control network. The device controls nessage
traffic based on node address and priority. Routers nmay al so serve as
conmuni cation |inks between powerline, twisted pair, fiber, coax, and RF
media.

.2.31 St andard Network Variable Type (SNVT)

A network variable of a standard format type used to define data
information transmtted and receive by the individual nodes.

.2.32 UMCS Net wor k Medi a

Transm ssion equi pnent including cables and interface nodul es (excl uding
MODEMs) permtting transm ssion of digital information

.2.33 XIF

"External Interface File" contains the contents of the manufacturer's
product docunent ati on.

.2.34 Gateway

A device that translates fromone protocol to another. Gateways are al so
cal l ed Conmuni cations Bridges or Protocol Translators.

.3 SYSTEM DESCRI PTI ON

a. The purpose of this Specification is to define generic Factory,
Performance Verification, and Endurance Test procedures for Utility
Monitoring and Control Systems (UMCS) and building |evel DDC. These
tests are to be used to assure that the physical and perfornmance
requi renents of UMCS and building | evel DDC are tested, and that the
test results are adequately docunented. The Governnment will base
certain contractual decisions on the results of these tests.

b. This docunent covers the factory, perfornance verification, and
endurance test procedures for the Wility Mnitoring and Control System
(UMCS) and Direct Digital Control for HVAC. It has been witten for a
host based system where the LONWORKS(r) LNS database resides on the
mai n conputer (server) and comruni cates over the Ethernet (TCP/IP)
connection to the field level controller nodes. The systemshall be
conpri sed of the server hardware and software, |P network hardware and
software, and buil di ng point of connection (BPOC) hardware and software.

SECTION 25 08 10 Page 7



1

1

c. The contractor who provided building | evel DDC under Section 23 09 00
| NSTRUVENTATI ON AND CONTRCOL FOR HVAC is responsible for testing the
building level DDC. All control testing and controller tuning required
under Section 23 09 00 shall be conpleted and approved before
perform ng Performance Verification and Endurance Tests under this
section.

d. The following UFGS: Section 25 10 10 UTILITY MONI TORI NG AND CONTROL
SYSTEM (UMCS) FRONT END AND | NTEGRATI ON and Section 23 09 00
| NSTRUVENTATI ON AND CONTROL FOR HVAC shall be part of the contract
documents.

3.1 Factory Test
Conduct a factory test at a conpany site. Performsonme of the basic

functions of the UMCS and building | evel DDC, to assure that the
performance requirenents of the specifications are net.

.3.2 Performance Verificati on and Endur ance Test

a. Shall be conducted on hardware and software installed at the jobsite to
assure that the physical and perfornmance requirenents of specifications
are met. Tests on network nedia shall include all contractor furnished
medi a and shall include at |east one type of each device install ed.

b. Shall be conducted under normal nobde operation, unless otherw se
indicated in the initial conditions description for each test. System
normal node describes a condition in which the systemis performng its
assigned tasks in accordance with the contract requirenents.

c. Shall utilize the operator workstation (OM5) to issue commands or
verify status data.

.3.3 Test Equi prent and Set up

Al'l test equi pnent calibrations shall be traceable to NIST. The accuracy
of the test equi pment and overall test method shall be at |east twi ce the
maxi mum accuracy required for the test. For exanple, if a tenperature
sensor has an accuracy of +0.5 degree C +1 degree F over the executed
range, the test instrunment used shall have an accuracy of at |east +0.25
degree C +0.5 degree F or better. Provide all test equi pnent unless

ot herwi se noted in the contract docunments.

4 SUBMITTALS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of
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t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay 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 projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requirenents 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
submttal item

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

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng 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:

SD-01 Preconstruction Subnmittal s
Factory Test; ¢, [____ 1]
SD-06 Test Reports
UMCS and Buil di ng Level DDC Testing Sequence

Performance Verification Test; ¢, [___ 1]
Endurance Testing

PART 2 PRODUCTS

Not Used

PART 3 EXECUTI ON

3.

1 UMCS AND BUI LDI NG LEVEL DDC TESTI NG SEQUENCE

Perform a successful factory test prior to start of installation work, as
described in this section. During the installation phase, performall
required field testing requirenents on the UMCS and buil ding | evel DDC as
specified in Sections 25 10 10 UTILITY MONI TORI NG AND CONTROL SYSTEM ( UMCS)
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FRONT END AND | NTEGRATI ON and 23 09 00 | NSTRUVENTATI ON AND CONTRCL FOR
HVAC, to verify that systens are functioning and installed in accordance
with specifications. Submit field test report prior to start of PVT and
endurance testing. After conpleting all required field testing, performa
successful PVT and endurance test. All tests shall be successfully

conpl eted, and test reports received, prior to final acceptance of the UMCS
and building level DDC. Perform and docunment Contractor field test on UMCS
and buil ding | evel DDC

.2 COORDINATION

Coordinate the testing schedule with the Governnent. Coordination shal
include controls specified in other sections or divisions which include
controls and control devices that are to be part of or interfaced to the
UMCS specified in this section.

.3 PROTECTION

Protect all work and naterial from damage by the work or workers. The
Contractor is liable for any damage caused and responsible for the work and
equi prrent until finally inspected, tested, and accepted. Protect the work
agai nst theft, and carefully store material and equi pnent received onsite
that is not imediately install ed.

.4 FACTORY TEST
4.1 Factory Test Pl an
Prior to the scheduling of the factory tests, provide the Governnent with a
Factory Test Plan for approval, and wait to receive notification of
approval of the Test Plan and Procedures before performng the tests. The
plan shall include the follow ng, as a m ni num
a. Systemone-line block diagram of equi pment used in the factory test
nodel , indicating servers, workstations, peripherals, network
equi pnent, controllers, and instrunentation
b. System hardware description used in the factory test.
c. System software description used in the factory test.

d. Listing of control and status points in the factory test nodel; plus a
table with the follow ng information:

(1) Input and output variables.
(2) SNVTs for each variable.
(3) Expected engineering units for each variabl e.
(4) Node ID
(5) Dommin & subnet addressing.
e. Required passwords for each operator access |evel.
f. List of other test equipnent.
4.2 Test Procedures
Devel op the factory test procedures fromthe generic test procedures in

ATTACHVENT A.  The test procedures shall consist of detailed instructions
for test setup, execution, and evaluation of test results. Edit the
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generic test procedure for the provided UMCS and building | evel DDC
Performa factory test on a nodel of the UMCS and buil ding | evel DDC for
the Government to verify the systemw |l function to the requirenents of
the contract docunents. The test architecture shall mnic a tw building
arrangenent. There shall be a TCP/IP layer with two Internet Protocol (IP)
to Lon routers. Below each of the routers shall be both programmbl e
(GPPC) and application-specific controllers (ASC). One server and one

wor kstation with printers shall be connected to the IP layer. There shal
be simul ated i nput devices connected to controllers to enable the creation
of changing variables. |If, during testing, the systemfails a portion of a
test, the Governnent will informthe Contractor if the entire test or only
the portion that failed shall be re-perforned. G ve the Governnent a
witten report of those itens which failed, what the problemwas, and what
was done to correct it. Provide onsite technical support to performthe
PVT. ATTACHMVENT A presents the generic Test Procedures with the follow ng
information:

a. Test identification nunber.
b. Test title.
c. Objective.
d. Initial conditions (if applicable).
e. Test equipnment (if required).
f. Sequence of events.
g. Expected results.
.4.3 Test Report

Subnmit a factory final, conplete test report after conpleting the test,
consisting of the follow ng, as a m ni mum

a. Section one of the submttal shall be a short summary of the factory
test.

b. Section two of the subnittal shall be a copy of the test plans.

c. Section three shall be the executed test procedure and shall be divided
using tabs. Each tab section shall include all pertinent information
pertaining to the executed and approved test, showi ng date and
Government representati ve who wi tnessed/ approved the test.

.5 FI ELD TEST REQUI REMENTS

The UMCS contractor shall perform and docunment contractor start-up and
field tests as required by Sections 25 10 10 UTILITY MONI TORI NG AND CONTROL
SYSTEM (UMCS) FRONT END AND | NTEGRATI ON and 23 09 00 | NSTRUMENTATI ON AND
CONTROL FOR HVAC. The field test validates that the UMCS and buil di ng

| evel DDC are in operation w thout any problens or systemerrors prior to
starting a PVT. Validate that all software along with all hardware is
installed to nmeet or exceed the contract docunent requirenents. This
includes all LONWORKS(r) networking and nonitoring hardware and al

peri pheral s associated with the network and hardware. Start-up and field
testing shall include:

SECTION 25 08 10 Page 11



.5.1 Start-up Testing
Al testing listed in Sections 25 10 10 and 23 09 00 shall be conpl et ed.
.5.2 Poi nt -t 0- Poi nt Testi ng

Al'l point-to-point testing of end field devices through proper input/output
to graphic and operator interface shall be conpleted and approved.

.5.3 Field Calibration
Al field calibration shall be conpleted and approved.
.5.4 Det ai | ed Functional Testing

Detail ed functional tests, verified by the Government that the system
operation adheres to the Sequences of Operation.

.5.5 Alarns and InterlocksAll alarmlimts and testing shall be conpleted.
.5.6 Syst em Schedul es and Set points

Al'l schedule start/stops and system setpoints shall be entered, operating,
and approved.

. 6 PERFORMANCE VERI FI CATI ON TEST
.6.1 Test Pl an
Prior to the scheduling of the performance verification tests, provide the
Government with a Performance Verification and Endurance Test Pl an and
Procedures for approval, and receive notification of approval of the Test
Pl an and Procedures. The plan shall include the follow ng, as a mni nimnmum
a. Installed systemone-line block diagram indicating servers,
wor kst ati ons, peripherals, network equi pnent, controllers, and
instrumentation.
b. Installed system hardware description.

c. Installed system software description, including any software revisions
made since the factory test.

d. Listing of control and status points installed in the system plus a
table with the follow ng information

(1) I'nput and output vari abl es.
(2) SNVTs for each vari able.
(3) Expected engineering units for each variabl e.
(4) Node ID
(5) Domain & subnet addressing.
e. Required passwords for each operator access |evel.
f. List of other test equipnent.
.6.2 Test Procedures

Devel op the performance verification test procedures fromthe generic test
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procedures in ATTACHVENT A. The test procedures shall consist of detailed
instructions for test setup, execution, and evaluation of test results.
Edit the generic test procedure for the provided UMCS and buil ding | evel
DDC. Perform a performance verification test (PVT) on the conpl eted UMCS
and building level DDC for the Government to verify the systemis
conpletely functional. |[If, during testing, the systemfails a portion of a
test, the Governnent will informthe Contractor if the entire test or only
the portion that failed shall be re-performed. G ve the Government a
witten report of those itens which failed, what the problemwas, and what
was done to correct it. Provide on-site technical support to performthe
PVT. ATTACHMENT A presents the generic UMCS Performance Verification Test
Procedures with the follow ng information:

a. Test identification nunber

b. Test title.

c. Objective.

d. Initial conditions (if applicable).
e. Test equipnment (if required).

f. Sequence of events.

g. Expected results.

.6.3 Test Report

Subnmit a final, conplete PVT test report, after conpleting the test,
consisting of the followi ng, as a m ni mum

a. Section one of the subnittal shall be a short summary of the
performance verification test.

b. Section two of the subnmittal shall be a copy of the test plans.

c. Section three shall be the executed test procedure and shall be divided
using tabs. Each tab section shall include all pertinent infornmation
pertaining to the executed and approved test, showi ng date and
Governnment representative who wi tnessed/ approved the test.

.7 ENDURANCE TESTI NG
7.1 General

Endurance Test shall be designed to denonstrate the specified overal
systemreliability requirenent of the conpleted system Conduct the
Endurance Test in four phases as described below. The Endurance Test shal
not be started until the Governnent notifies the Contractor, in witing,
that the Performance Verification Tests have been satisfactorily conpleted,
training as specified has been conpleted, correction of all outstanding
deficiencies has been satisfactorily conpleted, and that the Contractor has
perm ssion to start the Endurance Test. Provide an operator to man the
system ei ght hours per day during first shift operations, including
weekends and hol i days, during Phase | and Phase |1l Endurance testing, in
addition to any Governnent personnel that may be nmade avail able. The
Government nmay terminate testing at any time if the systemfails to perform
as specified. Upon termnation of testing by the Governnent or by the
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Contractor, commence an assessnent period as described for Phase Il and
Phase |IV. Upon successful conpletion of the Endurance Test, subnit test
reports to the Government explaining in detail the nature of any failures,
corrective action taken, and results of tests perfornmed, prior to
acceptance of the system Keep a record of the tinme and cause of each
outage that takes place during the test period.

.7.2 Phase |

During the Phase | testing, operate the system as specified for 24 hours
per day, 7 days per week, for 15 consecutive cal endar days, including
hol i days. Do not nake repairs during this phase of testing unless

aut hori zed by the Governnent, in witing. |If the system experiences no
failures during the Phase | test, proceed directly to Phase Il testing,
after receiving witten pernission fromthe Governnent.

.7.3 Phase 11

In Phase |Il, which occurs after the conclusion of Phase |, identify al
failures, determine the causes of all failures, repair all failures, and
subnmit a test failure report to the Governnent. After submitting the
witten report, convene a test review neeting at the job site to present
the results and recommendations to the Governnent. The neeting shall be
schedul ed no earlier than five business days after receipt of the report by
the Government. As a part of this test review neeting, denobnstrate that

all failures have been corrected by perform ng appropriate Performance
Verification Tests. Based on the Contractor's report, the test review
meeting, and the Contractor's recommendation, the CGovernnent will

i ndependently determne the restart point and may require that the Phase
test be totally or partially rerun. Do not conmmence any required retesting
until after receipt of witten notification by the Governnent.

. 7.4 Phase ||

After the conclusion of any retesting which the Governnent nmay require,
repeat the Phase Il assessnent as if Phase | had just been conpleted. |If
the retest is conpleted without any failures, proceed directly to Phase II
testing, after receiving witten permission fromthe Governnment. During
Phase Il testing, operate the system as specified for 24 hours per day, 7
days per week, for 15 consecutive cal endar days, including holidays. Do
not nmake repairs during this phase of testing unless authorized by the
Governnent, in witing.

.7.5 Phase |1V

In Phase IV, which occurs after the conclusion of Phase IIl, identify al
failures, determne the causes of all failures, repair all failures, and
submit a test failure report to the Governnent. After submitting the
witten report, convene a test review neeting at the job site to present
the results and recomendations to the Governnent. The neeting shall not
be schedul ed earlier than five business days after receipt of the report by
the GCovernment. As a part of this test review neeting, denonstrate that

all failures have been corrected by perform ng appropriate Perfornance
Verification Tests. Based on the Contractor's report, the test review
nmeeting, and the Contractor's recommendation, the Governnent will

i ndependently determine the restart point and may require that the Phase
Il test be totally or partially rerun. Do not conmence any required
retesting until after receipt of witten notification by the Governnent.
After the conclusion of any retesting which the Governnent may require, the
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3.

Phase |1V assessnent shall be repeated as if Phase Il had just been
conpl eted. The Contractor will not be held responsible for failures
resulting fromthe foll ow ng:

a. An outage of the nain power supply in excess of the capability of any
backup power source, provided that the automatic initiation of al
backup sources was acconplished and that automatic shutdown and restart
of the UMCS perforned as specified.

b. Failure of a Government-furnished conmunications |ink, provided that the
LON nodes and LON routers automatically and correctly operate in the
stand- al one nbde as specified, and that the failure was not due to
contractor furnished equi pnent, installation, or software.

c. Failure of existing Government-owned equi prrent, provided that the
failure was not due to contractor-furni shed equi prent, installation, or
software.

.7.6 Fai l ure Reports

Provi de UMCS Endurance Test Failure Reports. UMCS Test Failure Reports
shall explain in detail the nature of each failure, corrective action
taken, results of tests perfornmed. |If any failures occur during Phase | or
Phase II1 testing, recomend the point at which the Phase | or Phase ||
testing, as applicable, should be resuned.

8 ATTACHMVENT A
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TEST PROCEDURES

TITLE: Test | ndex
OBJECTIVE: The following is an index of tests.

NOTES: Tests one through twenty contain specific "iten(s)" that apply to
Sections 25 10 10 UTILITY MONI TORI NG AND CONTROL SYSTEM (UMCS) FRONT END AND
| NTEGRATI ON) and 23 09 00 | NSTRUMENTATI ON AND CONTROL FOR HVAC. The
followi ng i ndex of tests provides a summary of which "itenms nunbers” apply to
whi ch speci fication.

Test No. Test Title Section 23 09 00, DDC for HVAC
Section 25 10 10

One Initial System Equi pnent |Itens 1 through 15 Itens 16 through 32
Verification

Two System Start-up Itens 1 through 4 Itens 5 and 6

Three Moni tor and Control Itens 1 through 5 Not Applicable
Software

Four Graphic Display of Data |ltens 1 through 18 Not Applicable

Five Graphi c Navigation Schemelltens 1 and 2 Not Applicable

Six Conmand Functi ons Itens 1 through 6 Not Applicable

Seven Conmmand | nput Errors Itens 1 through 6 Itens 1 through 6

Eight Speci al Functi ons Item1 Not Applicable

Nine Software Editing Tools Itens 1 through 42 Itens 1 through 42

Ten Scheduling Itens 1 through 7 Itens 8 through 10

Eleven Al arm function Itens 1 through 15 item 16

Twelve Trending Itens 1 through 8 Not Applicable

Thirteen Demand Limiting Itens 1 through 8 Not Applicable

Fourteen Report Generation Itens 1 through 6 Not Applicable

Fifteen UPS Test Itens 1 through 5 Not Applicable

Sixteen CEA-709.1-D to IP Itens 1 through 3 Not Applicable
Rout er Test

Seventeen CEA-709.1-D Router and Not Applicable Itens 1 through 4
Repeater

Eighteen CEA-709.1-D Gateway Test |Itens 1 through 5 Itens 1 through 5

Nineteen Local Display Panel Not Applicable Itens 1 through 5
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Test No.

Test Title

Section 23 09 00,
Section 25 10 10

DDC for HVAC

Twenty Net wor k Confi guration Itens 1 through 8 Itens 1 through 8
Tool
Twenty-One Cust om Tests Item1 and 2 Item1 and 2
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PVT Checkl i st
OBJECTIVE:

1. Inspect/test/verify that building-level DDC systemis conpliant wth
Section 23 09 00 and capable of integration wth UMCS

I NI TI AL REQUI REMENTS/ CONDI TI ONS

1. The following tests shall be conpleted and docunentation shall be
subnmitted to the Governnent.

2. Date of Checklist:

3. Time of Checklist:

4. Contractor's Representative:

5. Governnent's Representative:
CHECKLI ST PROCEDURES

Expect ed
ltem Action Iten Results Approved
UMCS AND DDC FOR HVAC
1 Draft or Final Drawi ngs subnmitted and
As-Built Draw ngs approved

Poi nt schedul e(s) show ng
all required UMCS SNVTs
subnmitted

Poi nt schedul es(s) showi ng
devi ce network addresses
submitted

Local display panel (LDP)
| ocations indicated on
drawi ngs subnitted

Not es:
2 Net wor k Bandwi dt h Test Test conpl et ed, accepted,
Report and a report docunenting
results submtted
Not es:

3 Programmi ng sof tware Most recent version of the
progranmmi ng software for
each type of GPPC has been
subnitted

Not es:
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Item

Action ltem

4

8

XIF Files

Not es:

Expect ed
Results Approved
External interface files (XIF)
files for each nodel of
LONWORKS®- based DDC har dwar e
has been submitted

LNS Dat abase

Not es:

Copi es of the LNS dat abase
for the conpleted control
networ k has been subnitted

LNS Pl ug-in

Not es:

LNS Pl ug-ins for each
application specific
control | er has been
submtted

Start-up testing report

Not es:

Start-up has been
successful ly conpl et ed
and testing report
submtted

Control I er tuning has
been conpl eted and docunent
on point schedul e

Cali bration accuracy check
conpl eted and docunented in
test report

Actuat or range check
conpl eted and docunented in
test report

Functional test to
denonstrate control sequence
conpl eted and docunented in
test report

Sof t ware License

Not es:

Software |icenses received
for all software on the
pr oj ect
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Expect ed

ltem Action lten Results Approved
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: One
TITLE: Initial System Equi pment Verification

OBJECTIVE:
1. To verify that the hardware and software conponents of the system
provided by the Contractor are in accordance with the contract plans and
specifications and all approved subnittals.

I NI TI AL REQUI REMENTS/ CONDI TI ONS

1. Subnittals

a. Subnit a detailed list of all approved hardware w th Manufacturer
nodel nunber and location. This list is based on the contract plans,
speci fications, change orders (if any) and approved subnittals which shall be
avai |l abl e for reference purposes during the test.

b. Subnmit a detailed list of all approved software with revision
nunmber and purpose of software. This list is based on the contract plans,
speci fications, change orders (if any) and approved submittals which shall be
avai |l abl e for reference purposes during the test.

2. Equi pnent
a. Verify all equipnment is functional
3. Reference Docunentation

a. List user manual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Tine of Test:
6. Contractor's Representative
7. Governnent's Representative
TEST PROCEDURES
Expect ed
ltem Action ltem Results Approved
UMCS
1 The workstation hardware is
installed and conplies with
speci fication paragraph
titled "Wrkstation Hardware".
Not es:
2 The Server hardware is installed

and conplies with specification
paragraph titled "Server
Har dwar e" .

Not es:
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Expect ed

ltem Action lten Results

3 The fiber optic patch panel is
installed and conplies with
specification paragraph titled
"Fi ber Optic Patch Panel".

Not es:

4 The fiber optic media converter
is installed and conplies with
speci fication paragraph titled
"Fi ber Optic Media Converter".
Not es:

5 The Ethernet switch is installed
and conplies with specification
paragraph titled "Ethernet
Switch".

Not es:

6 The IP router is installed and
conplies with specification
paragraph titled "I P Router".
Not es:

7 The CEA-709.1-D to IP router is
installed and conplies with
specification paragraph titled
"CEA-709.1-D to |IP Router".

Not es:

8 The CEA-709.1-D gateway is
installed and conmplies with
speci fication paragraph titled
"CEA-709.1-D Gateway".

Not es:
9 The alarmprinter is installed

Approved

and conplies with specification
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Expect ed
Results

Approved

ltem Action lten
paragraphs titled "PRI NTERS' and
"AlarmPrinter".

Not es:

10 The laser printer is installed
and conplies with specification
par agraphs titled "PRI NTERS' and
"Laser Printer".

Not es:

11 The color printer is installed and
conplies with specification paragraphs
titled "PRINTERS" and " Col or
Printer".

Not es:

12 The operating systemis installed
and conplies with specification
paragraph titled "Operating
System (0OS)".

Not es:

13 The of fice automation software is
installed and conplies with
speci fication paragraph titled
"Office Autonation Software".

Not es:

14 The virus protection software is
installed and conplies with
specification paragraph titled
"Virus Protection Software".

Not es:
15 The configuration server is

installed and conplies with
speci fication paragraph titled
"CEA-852-C Configuration Server".
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ltem Action lten Results Approved

Not es:
DDC FOR HVAC

16 The CEA-709.1-D Router is installed
and conplies with specification
paragraph titled "CEA-709.1-D
Rout er .

Not es:

17 The CEA-709.3 Repeater is installed
and conplies with specification
paragraph titled "CEA-709.3
Repeater".

Not es:

18 The TP/ FT-10 network is installed
in accordance with CEA-709.3 , with
doubl e-termi nated bus topol ogy.

Not es:

19 Network wiring extends to the
| ocati on of UMCS BPCC.
Not es:

20 The Gateway is installed and
conplies with specification
paragraph titled "Gateway".

Not es:

21 Al control valves are installed
and conply with their associated
speci fication paragraph under the
section titled "Control Valves".

Not es:
22 Al'l danpers are installed and

Expect ed
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conply with their associ ated
speci fication paragraph under the
section titled "Danpers".

Expect ed

Results

Approved

Al'l sensors are installed and
conply with their associ ated
speci fication paragraph under the
section titled "Sensors".

Al'l indicating devices are
installed and conply with their
associ at ed specification

par agr aph under the section
titled "Indicating Devices".

Al'l user input devices are
installed and conmply with their
associ at ed specification paragraph
under the section titled "User

Al'l output devices are installed
and conmply with their associ ated
speci fication paragraph under the
section titled "Qutput Devices".

Al multifunction devices are
installed and conply with their
associ at ed specification paragraph
under the section titled

"Mul tifunction Devices"

Item Action ltem
Not es:
23
Not es:
24
Not es:
25
| nput Devi ces".
Not es:
26
Not es:
27
Not es:
28

Al'l conpressed air equipnent is
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Expect ed
ltem Action lten Results Approved
installed and conplies with their
associ at ed specification paragraph
under the section titled
"Conpressed Air".

Not es:

29 Al'l ASCs are installed and conply
wi th the specification paragraph
titled "Application Specific

Controller".
Not es:
30 Al'l LDPs and | aptop conmputers are

provi ded and conply with the
specification paragraph titled
"Local Display Panel"

Not es:

31 All GPPCs are installed and conply
wi th the specification paragraph
titled "General Purpose
Programmabl e Control ler".

Not es:

32 LNS- based system used to address
nodes, bind variables, and LNS
dat abase of network exists on

system
Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Two
TITLE: System Start-up

OBJECTIVE:
1. To validate that the systemproperly initializes and that the GU
properly reconnects to all comruni cating devi ces.
2. To validate that both application specific and programmabl e devi ces
retain all vital information upon a power cycle.
I NI TI AL REQUI REMENTS/ CONDI Tl ONS
1. Submittals

a. Provide a list of all software that will be used to verify point
connection at field |l evel controllers and user interface.

b. Provide a list of all software need to verify application specific
and programmabl e controller start-up.

2. Equi prent

a. Al peripherals and cables shall be connected in accordance wth
manuf acturer's requirenments.

b. The workstation shall be in the off node.
c. Al controls shall be fully functional and tested.

d. A progranmabl e and application specific controller shall be
randomy selected for the test.

3. Date of Test:
4. Tinme of Test:
5. Contractor's Representative:
6. Governnent's Representative:

TEST PROCEDURES

Expect ed
ltem Action ltem Results Approved
UMCS
1 Energi ze the workstati on. The wor kstation will
power-up and performits
start-up procedure wi thout
generating any errors or
pr obl ens.
a) Qperating system Operating systemshall be
| at est version of w ndows.
b) Start Network The Network Configuration
Configuration Tool . Tool drawing will open.
c) Start the System The System plug-in will
Pl ug-in. open.
d) Start the Server. The Server will start.

e) Start the Workstation. The Workstation will start.
The operator shall now have
the ability to view data
fromany device on the
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ltem Action lten Results Approved
net wor k.
Not es:
2 Check the conmuni cation Wthin the workstation
fromthe server to the software, when a device is
controll ers. sel ected, dynam c points
lists becone visible.
Dynam ¢ data represents
success. A conpletion event
failure nmessage represents
failure.

Not es:

3 Verify on-1line status. Al'l devices shall have

on-line status indicated
by the workstation software
(green indicator).

Not es:

4 View data fromthe When a graphics page is

graphi cal environnent. opened, the points on the
page shoul d update.
Question marks in |lieu of
data reflect failure.
Not es:
DDC FOR HVAC
5 Verify that configuration Al'l configuration

Expect ed

data in application
specific controllers is
witten to EEPROM
a) Open the LONWORKS®
pl ug-in.
b) Not e several
par aneters such as
t emperature setpoints
and flow settings.
C) Renmove power fromthe
controller for a
m ni rum of 3 m nutes.
d) Repl ace power to the
controller.
e) Usi ng the plug-in,
verify that the
par anet ers have not

par aneters shoul d be
accessi bl e.

Sof t war e shoul d open

wi t hout errors.

Qperator is able to view

a sanple of paraneters
(data val ues and setpoints).

Devi ce should go off-1ine
in Network Configuration
Tool and workstation/ server.
Devi ce should return to
on-1line status.
Paraneters shall not
changed.

have
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Expect ed

ltem Action lten Results Approved
changes.
Not es:
6 Verify that configuration

data in progranmabl e
controllers is retained
after a power cycle.

a) From t he Workstation
vi ew sever al
configuration
par anet er s
and note the val ues.

b) Renove power for a

m ni mrum of 3 mi nutes.

c) Repl ace power to the
controller.

d) From t he Workstation
vi ew t he sane
configuration
par anet ers
and note the val ues.

Val ues of the paraneters
can be viewed fromthe
tree structure

Controller will go offline
in workstation software.
Controller will return to
onl i ne status.

Par aneters val ues shal

not have changed.

Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Three
TITLE: Mnitor and Control (MC) Software Passwords

OBJECTIVE:

1. To validate that the systemutilizes four basic password |evels
2. To validate that each password | evel has the specified authority

I NI TI AL REQUI REMENTS/ CONDI Tl ONS
1. Submittals

a. Provide docunentation of M&C user password capacity in conparison
wi th specification.

b. Provide a conplete list of all users along with their passwords
and user level prior to testing.

2. Equi prent
a. Server and Wrkstation
3. Reference Docunentation
a. Provide user nanual docunentation for setting up passwords
Date of Test:
Time of Test:

Contractor's Representative:
Governnment's Representative:

Nook

TEST PROCEDURES

Expect ed
ltem Action ltem Results Approved
UMCS
1 Create password for new New users shall exist in
users. t he server Database.
a) Set-up 4 users.
b) Assi gn different
| evel s to each.
Not es:
2 Denmonstrate level 1
aut hority.
a) Sign in as the level 1 Sign in shall be
user. successful .
b) Attenpt to view a Action shall be possible.

system graphi c.
c) Attenpt to acknow edge Action shall be denied.

an alarm

d) Attenpt to configure a Action shall be denied.
trend.

e) Attenpt to configure a Action shall be denied.
report.
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Expect ed
Results
Action shall be denied.
Action shall be denied.
Action shall be denied.

Action shall be denied.

Action shall be denied.

Action shall be denied.

Approved

Sign in shall be successful
Action shall be possible.
Action shall be possible.
Action shall be possible.

Action shall be possible.

Action shall be denied.
Action shall be denied.
Action shall be denied.

Action shall be denied.

Action shall be denied.

Action shall be denied.

ltem Action lten
f) Attenpt to override a
poi nt .
o) Attenpt to configure an
alarm
h) Attenpt to configure a
schedul e.
i) Attenpt to configure a
demand limiting
par anet er.
i) Attenpt to nodify a
graphi ¢ page.
k) Attenpt to create a
cust om program
Not es:
3 Denonstrate | evel 2
aut hority.
a) Sign in as the level 2
user.
b) Attenpt to view a
system graphi c.
c) Attenpt to acknow edge
an alarm
d) Attenpt to configure a
trend.
e) Attenpt to configure a
report.
f) Attenpt to override a
poi nt .
o) Attenpt to configure an
alarm
h) Attenpt to configure a
schedul e.
i) Attenpt to configure a
demand limting
par anet er.
i) Attenpt to nodify a
graphi ¢ page.
k) Attenpt to create a
cust om program
Not es:
4 Denonstrate | evel 3

aut hority.

a) Sign in as the level 3
user.

b) Attenpt to view a
system graphi c.

c) Attenpt to acknow edge
an alarm

d) Attenpt to configure a

Sign in shall be
successf ul

Action shall be possible.
Action shall be possible.

Action shall be possible.
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Expect ed

ltem Action lten Results Approved
trend. - -
e) Attenpt to configure a Action shall be possible.
report.
f) Attenpt to override a Action shall be possible.
poi nt .
9) Attenpt to configure an Action shall be possible.
al arm
h) Attenpt to configure a Action shall be possible.
schedul e.
i) Attenpt to configure a Action shall be possible.
demand limting
par aneter.
i) Attenpt to nodify a Action shall be denied.
gr aphi c page.
k) Attenpt to create a Action shall be denied.
cust om program
Not es:
5 Denmonstrate | evel 4
aut hority.
a) Sign in as the level 3 Sign in shall be
user. successful .
b) Attenpt to view a Action shall be possible.
syst em graphi c.
c) Attenpt to acknow edge Action shall be possible.
an alarm
d) Attenpt to configure a Action shall be possible.
trend.
e) Attenpt to configure a Action shall be possible.
report.
f) Attenpt to override a Action shall be possible.
poi nt .
9) Attenpt to configure an Action shall be possible.
al arm
h) Attenpt to configure a Action shall be possible.
schedul e.
i) Attenpt to configure a Action shall be possible.
demand limting
par aneter.
i) Attenpt to nodify a Action shall be possible.
graphi ¢ page program
k) Attenpt to create a Action shall be possible.
cust om program
Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Four
TITLE: G aphic Display of Data

OBJECTIVE:
1. To validate that floor plans and equi pnent can be graphically
di spl ayed through GU .
2. To validate the proper display of alarnms on GU.
3. To validate the proper display of trend data on GU .
I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittals

a. Provide hard copies of "snap shots" of sanple graphics pages prior
to testing.

2. Equi pnent
a. Complete all graphics.
3. Reference Docunentation

a. List user manual docunentation and sections pertaining to the
testing.

4. Notes

a. Different types of data and states should be clearly
di stingui shabl e from each ot her.

5. Date of Test:
6. Time of Test:
7. Contractor's Representative:
8. Governnent's Representative:
TEST PROCEDURES
Expect ed
ltem Action Iten Results Approved
1 Denonstrate the use of a Equi pnrent shall be
t hree di nensi onal represented in a three
representation of a di mensi onal nanner.
nmechani cal system
Not es:
2 Denonstrate the Dynamic real tine data
presentation of real tine shall be presented on a
dat a. gr aphi cs page.
Not es:
3 Denonstrate the A user defined paraneter
presentation of user such as a setpoint shall be
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Item

Action ltem

entered data

Not es:

Expect ed
Results
presented on a graphi cs page.
Different types of data and
states should be clearly
di stingui shabl e from each
ot her.

Approved

Denpbnstrate the
presentati on of a point
in override.

Not es:

An indication of override
condition shall be viewable
on the graphic page.
Different types of data

and states should be
clearly distinguishable
from each ot her.

Denonstrate the
presentati on of a device
in the alarmstate.

Not es:

An indication of the alarm
state shall be viewable on

t he graphic page. Different
types of data and states
shoul d be clearly

di stingui shabl e from each

ot her.

Denonstrate the
presentati on of data that
is out of range.

Not es:

An indication of out of range
condition shall be viewable
on the graphic page.

Different types of data and
states should be clearly

di stingui shabl e from each

ot her.

Denonstrate the
presentation of m ssing
data (controller is

of fline).

Not es:

An indication of nmissing data
shal | be viewable on the
graphic page. Different
types of data and states
shoul d be clearly

di stingui shabl e from each

ot her.
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nmessage when the operator
attenpts to execute in

Expect ed
Results
An error nmessage shall be
di spl ayed

Approved

Denonstrate point and click
access to context sensitive

Qperator shall be able to
easi |y access context
sensitive help using the
nouse.

Denonstrate point and click
access to an engi neering

Operator shall be able to
access an engi neering
di agram usi ng t he nouse.

Denonstrate the creation of
an engi neering di agram

Qperator shall be able to
create an engi neering
di agram

Denonstrate the printing of

Qperator shall be able to
print a report using the
nouse.

Denonstrate the display of

Operator shall be able to
request the display of one
or nore points.

ltem Action lten
8 Denmonstrate an error
i mproper conmand.
Not es:
9
hel p.
Not es:
10
di agram
Not es:
11
Not es:
12
a prepared report.
Not es:
13
one or nore points.
Not es:
14

Denpnstrate the operator
override of a point.

Not es:

Qperator shall be able to
override a point.
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Item Action ltem

15 Denmonstrate the
nodi fi cation of a
ti me schedul e.

Not es:

Expect ed

Results
Operator shall be able to
nodi fy a time schedul e.

Approved

16 Denonstrate the execution
of a report.

Not es:

Qperator shall be able to
initiate a report.

17 Denonstrate the
presentation of an
alarmto include:

a) I dentification

b) Date and tine

c) Al arm Type

d) Set Points

e) Units

f) Current Val ue

9) Priority

h) Associ at ed nessage &
Secondary nessage

Qperator shall be able to
view an alarmwith all of
the required data.

18 Denonstrate the
presentation of
real tinme trend data.

Qperator shall be able to
viewreal tine trend data
as a function of tine.

Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Five
TITLE :

OBJECTIVE:

G aphi ¢ Navi gation Schene

1. To validate hierarchical graphic displays frommin screen to end

devices.
I NI TI AL REQUI REMENTS/ CONDI Tl ONS
1. Submittals

a. Provide a hierarchica
to testing.

2. Equi pnent

bl ock di agram of the system network prior

a. Have all programmi ng conpleted to denonstrate graphic display.

3. Reference Docunentation

a. List user manual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Time of Test:
6. Contractor's Representative:
7. Governnment's Representative

TEST PROCEDURES

Item Action ltem
UMCS
1 Denonstrate the creation

of a hierarchical tree
structure for the
presentation of point
data with at least five
| evel s.

Not es:

Expect ed

Results Approved

Qperator shall be able to
organi ze poi nt data graphic
di splay in a hierarchical
tree structure based on any
organi zati on desired.

A typical organization
coul d be:

- Installation

- Buil ding

- Building sub area

- Main System Unit

- Terminal Unit

2 Denonstrate the creation
of a hierarchical
navi gation structure for
t he graphi c pages.

Qperator shall be able or
organi ze the graphica

navi gati on from page to
page using any hierarchica
structure desired.
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Expect ed
ltem Action lten Results Approved
Exanpl es:
Hone page to building 1
Building 1 to AHU 1
Buil ding 1 back to Honme Page
Building 1 to 1st Floor Plan
AHU 1 back to Building 1
AHU 1 back to Hone Page
AHU 1 to Terminal Unit
Sunmary
1st Floor Plan back to
Building 1
1st Floor Plan back to
Home Page
1st Floor Plan to Any
Ter mi nal Devi ce
Terminal Unit Summary back
to AHU 1
Terminal Unit Summary back
to Building 1
Termi nal Unit Summary back
to Home Page
Terminal Unit Summary to
I ndi vi dual Devi ce

Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER. Si x
TITLE: Comrand Functi ons

OBJECTIVE:

1. To denponstrate the functionality and ability to execute conmand to the
end devi ces.

I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittals
a. Provide docunmentation of all conmand functions prior to testing.
2. Equi prent
a. Have all command functions programed and functi onal
3. Reference Docunentation

a. List user nmanual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Time of Test:
6. Contractor's Representative:
7. Governnent's Representative

TEST PROCEDURES

Expect ed
ltem Action lten Results Approved
UMCS AND DDC FOR HVAC
1 Fromthe tree structure, The nodi fied val ue shall be
nodi fy a paraneter such as downl oaded to the controller
a set point. wi t hout delay and the

control | er perfornance shal
be viewabl e by the nonitoring
of other dynamic points.

Not es:
2 From a graphic page, nmodify  The nodified value shall be
a paraneter such as a set downl oaded to the controller
poi nt . wi t hout delay and the
control | er perfornance shal
be viewabl e by the nonitoring
of dynam c points.

Not es:

3 Fromthe tree structure, The anal og out put poi nt
pl ace an anal og out put shal | accept the assigned
poi nt under operator val ue and i gnore changes
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ltem Action lten
override and assign a
fixed val ue.

Not es:

Expect ed
Results
fromapplication logic unti
the point is taken out of
overri de.

Approved

4 From a graphi c page, place
an anal og out put point
under operator override
and assign a fixed val ue.

Not es:

The anal og out put point shal
accept the assigned val ue and
i gnore changes from
application logic until the
point is taken out of

overri de.

5 Fromthe tree structure
pl ace a digital output
poi nt under operator
override and assign a
fixed val ue.

Not es:

The digital output point shal
accept the assigned val ue and

i gnore changes from application
logic until the point is taken
out of override.

6 From a graphi c page, place
a digital output point
under operator override
and assign a fixed val ue.

The digital output point shal
accept the assigned val ue and

i gnore changes from application
logic until the point is taken
out of override.

Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Seven
TITLE: Conmand | nput Errors

OBJECTIVE:
1. To validate that the systemensures the necessary authority for
conmand i nputs
2. To validate that the system can control the range of conmand i nput
values
I NI TI AL REQUI REMENTS/ CONDI Tl ONS
1. Submittals
a. Provide all commuand input error messages prior to testing.
2. Equi pnent
a. UMCS and DDC hardware and software

3. Reference Docunentation

a. List user manual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Time of Test:
6. Contractor's Representative:
7. Governnent's Representative:
TEST PROCEDURES
Expect ed
ltem Action Iten Results Approved

UMCS AND DDC FOR HVAC
1 Logi n using a password Logi n occurs.
wi th point conmand.

Not es:

2 Request a display of a The system di spl ays the
SNVT. control l ers SNVT val ue.
Not es:

3 Override the SNVT poi nt The SNVT val ue override
to a sel ected val ue. changes the value in the

controller.

Not es:

4 Rel ease the override of The SNVT val ue returns to
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Expect ed

ltem Action lten Results Approved
a SNVT. nor mal .

Not es:

5 For an nvi to a The value will go the
controller with a limt of maxi mum of 80.

50 to 80, conmmand the nvi
to a val ue of 90.
Not es:

6 For an nvi to a The operator will be denied
control ler for which the the ability to conmand the
operator only has read nvi to any val ue.
privil eges, command the
nvi to a value of 90.

Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Ei ght
TITLE: Special Functions

OBJECTIVE:
1. Verify system has special integration as defined.
I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittals
a. Provide docunentation of all integrations prior to testing.
2. Equi prent

a. Have all UMCS and DDC hardware and software progranmned,
i ntegrated, and conpl et ed.

3. Reference Docunentation

a. List user nmanual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Time of Test:
6. Contractor's Representative:
7. Governnent's Representative:
TEST PROCEDURES
Expect ed
ltem Action lten Results Approved
UMCS
1 Verify that a building Data fromthe other vendors
that uses controls froma controllers shall be integrated
vendor other than the one into the QU and the sane
being installed can be functionality that would exi st
integrated into the GU if the controllers were from
wi t hout any | oss of t he sane nmanufacture shall
functionality. exi st .
(A sinulated building wll
be set up using an IP-L
router and controllers from
Honeywel I, TAC, Trane, etc.)
Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Nine
TITLE: Software editing tools

OBJECTIVE:
1. To validate the perfornance of the M & C application progranm ng tool
for the GPPC
2. To validate the performance of the display editing tool.
3. To validate the performance of the report generation display tool.
I NI TI AL REQUI REMENTS/ CONDI TlI ONS
1. Submittals

a. Provide docunentation and a backup softcopy of the editing tool
prior to testing.

b. Provide docunentation of any future software upgrade versions that
pertain to the software-editing tool.

2. Equi prent

a. Have working know edge of the full capability of the
software-editing tool.

3. Reference Docunentation

a. List user manual docunentation and sections pertaining to the

testing.

4. Date of Test:

5. Time of Test:

6. Contractor's Representative:

7. Governnent's Representative:
TEST PROCEDURES

Expect ed

ltem Action lten Results Approved
UMCS and DDC for HVAC

1 Denonstrate the Qperator shall be able to
progranm ng of an override use the programed function
function in a GPPC. to override an output point

in a GPPC
Not es:

2 Denonstrate software that Operator shall be able to
enabl es the nonitoring of nonitor points froma GPPC
data froma GPPC.

Not es:
3 Denonstrate tiner Control |ogic shall honor
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Expect ed
Results
the built in tinmers.

Approved

Control 1ogic shall honor
the criteria.

Control 1ogic shall properly
followthe if, then, else
requi renents.

Control logic shall properly
execute math functions.

Control logic shall properly
execute the functions.

Control 1ogic shall properly
execute the functions.

Control 1ogic shall properly
execute the functions.

Item Action ltemr
functions within
applications of GPPC
a) del ay on
b) del ay off
c) one second del ays
d) interval timers
Not es

4 Denonstrate | ogic | oops
("for" and "while") in
GPPC.
Not es:

5 Denmonstrate if-then-el se
logic in GPPC
Not es:

6 Denonstrate basic math
functions in GPPC
Not es:

7 Denonstrate Bool ean math
functions in GPPC
Not es:

8 Denonstrate exponenti al
mat h functions in GPPC.
Not es:

9 Denonstrate trigononetric
mat h functions in GPPC.
Not es:

10 Denmonstrate bitw se math

functions in GPPC

Control 1ogic shall properly
execute the functions.
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Expect ed
Results Approved

Create a user defined
subroutine/function in

Subrouti ne/ function shal
work correctly and be easily
reused.

Create alarmconditions

Al arm vari abl es shall be
created according to the
criteria.

Create and save a graphic
synbol at the server.

Synbol shall be reusable
on a new graphic.

Modi fy a graphi c synbol

Qperator shall be able to
open an existing synbol and
make changes.

Save a graphic synbol to
alibrary at the server.

Synbol shall be avail abl e
fromthe library for reuse

Del ete a graphic symbo

Synbol shall no | onger exi st
for use.

Item Action ltem
Not es:
11
GPPC.
Not es:
12
i n GPPC.
Not es:
13
Not es:
14
at the server.
Not es:
15
Not es:
16
at the server.
Not es:
17

Pl ace a graphic synbol
on a new graphi c page at
server.

Not es:

When the new page i s opened,
t he synbol shall be there.
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particul ar di splays at

Expect ed
Results Approved
When the conditional variable
changes, the display should

change.

Text shall properly display.

froman old one at the

New graphi c shall properly
di spl ay.

Pl ace dynanic data on
a graphic at the server.

The dynam c data shall be
vi ewabl e on the graphic.

Def i ne the background
color of a new graphic

The new graphic shall show
t he sel ect ed background
col or.

color for an elenment on
a graphic to distinguish
it fromthe background

The col or of the dynamc

data that uses the

foreground col or shall display
in the foreground col or

ltem Action lten

18 Associ ate particul ar
conditions with
t he server.
Not es:

19 Overl ay al phanuneric
text on a graphic at
t he server.
Not es:

20 Create a new graphic
server.
Not es:

21
Not es:

22
at the server.
Not es:

23 Defi ne a foreground
color at the server
Not es:

24

Position a synbol on a
graphi c at the server.

Not es:

The operator shall be able to
pl ace a synbol at any location
on a graphic.
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Item

Action ltem

25

26

27

28

29

30

31

Expect ed

Results Approved

Position and edit
al phanuneric descriptors
at the server.

Not es:

The al phanuneric display shal
be as desi gned.

Draw | i nes on a graphic
at the server.

Not es:

Li nes shall display as
dr awn.

Associ ate source of
dynam c data for
presentation on a
graphi c at the server.

Not es:

Correct data shall be
di spl ayed

Di spl ay anal og data on
a graphic page at the
server.

Not es:

Correct data shall be
di spl ayed

Denonstrate the novenent

of the curser (crosshairs)

by the use of the nobuse
at the server.

Not es:

Crosshairs shall foll ow
t he commands fromthe nouse

Denonstrate the

si nul t aneous use of
nmul ti pl e graphics
(coi nci dent graphics) at
t he server.

Not es:

Operator shall see the use
of the tile function and
the use of the tab function
to manage mul ti pl e graphics.

Associ ate graphic
properties such as col or
with the values from
dynam ¢ vari abl es at

Graphi c properties shal
change as the val ue of the
dynami c vari abl e changes.
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Expect ed

Results Approved

di spl ays based on the

vari abl e at the server.

The graphic display shal
change as the dynanmic
vari abl e changes.

synbol library at the

Qperator shall see howto
access synbols fromthe
standard synbol library.

Denmonstrate how to nove
data fromthe database to
a report at the server.

The executed report shal
contain data fromthe
dat abase.

Add comments and headers

to a report at the server.

The executed report shal
contain the conments and
headers.

stanping of data in a
report at the server.

Data presented in a report
shal | include the date and
time the data was sanpl ed.

stanpi ng of the report
generation at the server.

A report shall include the
date and tine it executed.

ltem Action ltenm
the server.
Not es:

32 Create conditiona
val ue of a dynamc
Not es:

33 Revi ew t he standard
Not es:

34
Not es:

35
Not es:

36 Denonstrate the tine
Not es:

37 Denonstrate the tine
Not es:

38 Denonstrate basic

mat henati cal nani pul ation

Report shall display the
results of the nathemati cal
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Expect ed

ltem Action lten Results Approved
of data within a report mani pul ati ons.
(daily averages, highs,
| ows, etc.) at the server.
Not es:

39 Denonstrate the Reports shall execute per
operator's ability to the operator's instructions.
sel ect either autonatic
or manual generation of a
report. Report one shall execute per

the operator's instructions.

Report two shall execute

automatically on a tine basis

per operator's instructions.
Not es:

40 Denonstrate the Reports shall execute per
sel ection of either the operator's instructions.
di splay, print to printer
or print to file. Report one is printed to printer

Report two is printed to
file.
Not es:

41 Denonstrate how a Modi fied list of variables
nodi fi ed application shal | be available from
programis inported into a workstation
t he server database for
presentation to the
wor kst ati ons.

Not es:

42 Denonstrate how a new New | i st of variables from
device is added to the t he new device shall be
server database for avai l abl e from a workstation
presentation to the
wor kst at i ons.

Not es:
End of Test
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Expect ed
ltem Action lten Results Approved

Speci fic Abbreviations:

Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Ten
TITLE: Schedul i ng

OBJECTIVE:

1. Verify that M&C software has ability to operate end devices off a tine
of day schedul e utilizing defined paraneters.

I NI TI AL REQUI REMENTS/ CONDI Tl ONS
1. Submittals

a. Provide docunentation of the mini mum programrabl e schedul es in
conparison to the specification requirement prior to testing.

b. Provide docunmentation of all schedules programmed in the UMCS
prior to testing.

c. Provide a trend or report log of all equi pnent on a schedul e prior
to testing.

2. Equi pnent
a. Have GPPC and ASC with all scheduling conpleted for testing.
3. Reference Docunentation

a. List user manual docunentation and sections pertaining to the
testing.

Dat e of Test:
Ti me of Test:
Contractor's Representative:
Government's Representative:

No ok

TEST PROCEDURES

Expect ed
ltem Action lten Results Approved
UMCS
1 Denonstrate the basic The val ue of SNVT_occupancy
functionality of a tine shal | properly track the
schedul e by nonitoring ti me schedul e
t he val ue of
SNVT_occupancy as the
ti me changes through a
start tinme or a stop tine.
Not es:
2 Setup a weekly tine Schedul i ng software shal
schedul e for a demp accommodat e the descri bed
system wi t h i ndependent requi renents.

tinmes for each day of the
week and with up to 6
events per day.
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Item

Action ltem

HVAC

Not es:

Expect ed
Results

Approved

Setup a special event or
date specific tine
schedul e and verify that
this schedul e t akes
precedence over the
weekl y schedul e.

Not es:

The special event schedul e
shal | take precedence.

Setup a group tine
schedul e for a collection
of systems. This group
schedul e shal |l take
precedence over the

i ndi vidual tine schedul es.

Not es:

The group schedul e shal
t ake precedence.

Denonstrat e operat or
access to a tine schedul e
froma graphi c page.

Not es:

Qperator shall be able to
access the tinme scheduling

editor froma graphic page.

Di splay the current date
and tine on a graphic

page.
Not es:

Operator shall be able to
view the current date and
time froma graphic page.

Denonstrate automatic
dayl i ght savings tine
adj ust ment .

Not es:

Time of day shifts
aut onatical ly.

Denonstrate the ability
of GPPC to accept an
occupi ed, unoccupi ed and
st andby command fromthe
UMCS.

Equi pnent shall change
nodes based on the UMCS or
from"system schedul er"
SNVT schedul e data
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Expect ed
ltem Action lten Results Approved

Not es:

9 Denonstrate the ability Equi prent shal | change
of ASC to accept an nodes based on the UMCS
occupi ed, unoccupi ed and SVNT schedul e dat a.
standby command fromthe
UMCS.

Not es:

10 Denonstrate use of the Equi pnent shoul d use the
def aul t schedul e when default schedul e until
conmmuni cation is lost to conmuni cation is
t he UMCS. r eest abl i shed.

Not es:

End of Test

Speci fic Abbreviations:
Y Yes
N No
NA = Not Applicable
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TEST NUMBER: El even
TITLE: Al arm Function

OBJECTIVE:
1. Verify M&C software is capable of alarmnotification and routing.
I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittals

a. Provide docunentation of alarm managi ng capacity in caparison with
specification.

b. Provide docunmentation of all alarmtypes and priorities utilized
in the M&C prior to testing.

c. Provide docunentation of the alarmrouting in this particular MC.
2. Equi prent

a. Provide GPPC and ASC wi |l al arns progranmed.
3. Reference Docunentation

a. List user nmanual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Tine of Test:
6. Contractor's Representative:
7. Governnent's Representative:
TEST PROCEDURES
Expect ed
ltem Action ltem Results Approved
UMCS
1 Initiate a basic binary The nvo (SNVT) displ ayed on
al arm condi tion such as desi gnat ed server/workstation
a fan fail to start. shal | change from a val ue of

0O to a value of 1.

The al arm shall be presented
in the alarm w ndow.

The al arm shal |l define the
source of the alarm

The al arm shall define the
time of the alarm

The alarmshall present its
assigned priority.

The alarm shall display a
text nessage.
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Expect ed

Results Approved

capability of associating
a secondary text message

Wth a sinple point and
click, the operator shal
have access to the

secondary text message.

Acknowl edge the al arm

The status of the alarm

shal | changed to acknow edged.
The user that acknow edged
the alarmshall be recorded
along with the date and tine
of the action.

Denonstrate the "pop up"
of the al arm w ndow when

When t he al arm occurs,
t he al arm wi ndow shal
automatical ly open.

capability to send a

The nuneric page is
received.

capability to send an
e-mai |l when an al arm

The e-mail shall be received.

Item Action ltem
Not es:

2 Denonstrate the
with the alarm
Not es:

3
Not es:

4
an al arm occurs.
Not es:

5 Denonstrate the
nuneri c page when an
al arm occurs.
Not es:

6 Denmonstrate the
occurs.

Not es:

7

Denonstrate the printing
of an alarmon the alarm
printer.

Not es:

The printer shall print
the al arm
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Identify the file on the
hard di sk that contains

Expect ed
Results Approved

Opening the file shal
display a list of all of
t he al arms.

Execute a user sort on

The presentation shal
follow the defined sort.

Print the alarmfile.

Paper copy shall be printed.

An al arm shoul d be gener at ed.

An al arm shoul d be generat ed.

Sinulate a data circuit

An al arm shoul d be gener at ed.

respondi ng to a conmand.

An al arm shoul d be gener at ed.

ltem Action lten

8
all of the al arns.
Not es:

9
the alarmfile.

Not es:

10
Not es:

11 Take an application
specific controller
of f-1ine.

Not es:

12 Take a programmabl e
controller off line.
Not es:

13
goi ng off Iline.

Not es:

14 Si mul ate a poi nt not
Not es:

15

Si nul ate a change of state

wi t hout conmand.

Not es:

An al arm shoul d be gener at ed.
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Item Action ltem
DDC FOR HVAC
16 Initiate an alarm

condi tion such as a fan
fail to start.

Expect ed
Results Approved

DDC system shal |l dial a pager
and send a nunerical alarm

DDC system shall dial an e-mai
server. The node shall be able
to dial and connect to a renote
server and send an e-mail via
Sinmple Mail Transfer Protoco

( SMTP)

DDC system shall send an e-mai
over | P Network. The alarm
handl i ng node shall be capabl e
of connecting to an |IP network
and sending e-mail via Sinple
Mai | Transfer Protocol

( SMTP)
Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Twel ve
TITLE: Trending
OBJECTIVE:

1. To validate the capability for

presentation

2. To validate the capability for

presentation
I NI TI AL REQUI REMENTS/ CONDI Tl ONS

1. Submttals

historical trend data coll ection and

real tine trend data collection and

a. Provide docunmentation of trending capability in conparison with

specification.

2. Equi prent

a. Provide GPPC or ASC and workstation/server programed with trend

data.

3. Reference Docunentation

a. List user nmanual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Tine of Test:
6. Contractor's Representative:
7. Governnent's Representative

TEST PROCEDURES

Item Action ltenm
UMCS
1 Set up a trend with a

1 second sanple rate

Not es:

Expect ed

Results Approved

It shall be possible to
collect data on a 1 second
sanple rate

2 Set up a trend to start

and stop at specific tines.

Not es:

It shall be possible to
start and stop a trend
based on tine.

3 Open a trend data display
that has 8 val ues trended
versus time.

a) historical data

Trend plots shall show
all 8 variables as a
function of tine.
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Expect ed

ltem Action lten Results Approved
b) i nst ant aneous dat a
Not es:

4 Open a pre-progranmed Trend pl ot shall open

trend data presentation.

Not es:

wi t hout oper at or
pr ogr anm ng.

5 Open the trend
configuration dial og box
and set up a trend.

Not es:

Qperator shall be able to
configure a trend plot.

6 Set up a trend for a
random y sel ected binary
val ue and a randomy
sel ected anal og val ue.

Not es:

Any binary or anal og
vari abl e shall be
t rendabl e.

7 Verify that historical
trend data is stored on
the hard drive.

Not es:

Wth the controller offline,
hi storical trend data from
that controller shall be
presented in a graphical
form

8 Export trend log data to
M crosoft Excel for
mani pul ati on and printing
by the operator.

Data shall be presented
ina**** xls form

Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Thirteen
TITLE: Demand Limting

OBJECTIVE:

1. Verify M&C software has the capability of perform ng demand-limting
strategies

I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Subnittals
a. Provide docunentation of the specific equipnment being nonitored.

b. Provide docunentation of the |oad shed priority and the equi pnent
associated with the priorities.

2. Equi pnent
a. Provide GPPC and ASC programred for demand-linit strategies.
3. Reference Docunentation

a. List user manual docunentation and sections pertaining to the
testing.

Dat e of Test:
Ti me of Test:
Contractor's Representative:
Governnment's Representative:

Nook

TEST PROCEDURES

Expect ed

ltem Action ltem Results Approved

UMCS

1 From t he home page of the The denmand-limting page
M&C go to or click on the will open wi thout any errors.
graphi cal demand-limting
page.
Not es:

2 Docurent the present The MBC wi I | displ ay
kW oad_ . t he actual kW
Not es:

3 Set kWIlimt setpoint to

cause programto shed | oad.

Not es:
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Expect ed

Results Approved

The kW usage will decrease.

Al'l ow t he buil di ng(s)
to remain at 75%for a
given time as to generate

The building(s) wll
war mt up/ cool down.

After tine period has

The kWusage will greatly
i ncrease.

The MB&C will stop ot her
pi eces of equipnent as to
shed the | oad.

The equi pnent shut down will
be priority based.

After the building(s) cone
under tenperature control
the M&C will start all of
t he equi pnent.

The equi pnent start up will
be priority based.

Verify the building(s)
remai n under tenperature
control and go back to

The building(s) will cone
under control .

The hone page will be
di spl ayed.

ltem Action lten
4 Turn of f 25% of the
nmechani cal equi pnment
bei ng noni tored.
Not es:
5
a tenperature | oad.
Not es:
6
expired, turn all
equi pment on at the
sane tine.
Not es:
7
t he hone page.
Not es:
8

Reset kW setpoint to
normal limts.

Not es:

The UMCS goes back to
normal control.
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Expect ed

ltem Action lten Results Approved
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Fourteen
TITLE: Report Ceneration
OBJECTIVE:

1. To denonstrate that
fixed format initialized by operator
I NI TI AL REQUI REMENTS/ CONDI TI ONS

1. Submittals

a. Provide docunentation of all

associated with the report | ogs.

2. Equi pnent

a. Provide server/workstation,

3. Reference Docunentation

M&C software has ability to generate reports in a
request

report |ogs set-up and the equi prent

GPPC, ASC and I/Oto create reports.

a. List user manual docunentation and sections pertaining to the
testing.
4. Date of Test:
5. Time of Test:
6. Contractor's Representative:
7. Governnent's Representative:
TEST PROCEDURES
Expect ed

ltem Action lten Results Approved
UMCS
1 Manual |y generate a Report shall present itself

report for view ng on for viewi ng wthout disrupting

t he wor kst ati on. t he operation of the control

system

Not es:
2 Manual |y generate a Report shall print on

report and direct it to the specified printer.

a specific printer.

Not es:
3 Verify that the report Data sanples listed in

contai ns the date and
time associated with
t he raw dat a.

Not es:

the report shall have

t he associ ated date and
time the sanples were
col | ect ed.
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ltem Action lten Results Approved
4 Verify that the report The report shall include
has the date and tine the date and time of the
the report was generated. report generation
Not es:
5 Save a report to a file The report shall be saved
that is conpatible with ina*** xls format.
M crosoft O fice products.
Not es:
6 Cenerate a comma The comma delinited data
delimted file with shal | be produced.
trend | og data
Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable

Expect ed
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TEST NUMBER: Fifteen
TITLE: UPS Test

OBJECTIVE:
1. Validate UPS requirenents
I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittals
a. The Contractor provides docunentation on UPS.
2. Equi prent

a. The server/workstation and the UPS needs to be on and operating
for a mninum of one week.

3. Reference Docunentation

a. List user nmanual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Time of Test:
6. Contractor's Representative:
7. Governnent's Representative:
TEST PROCEDURES
Expect ed
ltem Action lten Results Approved
UMCS
1 The UMCS hone graphic The hone page is displayed.
page is called up.
Not es:
2 Unplug the UPS fromthe The UMCS hone page
wal | outlet. remai ns di spl ayed.
UPS LED-warning lights
i f applicable.
UPS sound audi bl e war ni ng
alarmif applicable.
Not es:
3 Log out of the honme page The UPS will not affect
of the M&C and then | og t he UMCS hardware and
back into it. all associ ated software.
Not es:
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Expect ed

ltem Action lten Results Approved
4 Al'low the UPS to be The UPS will not affect
unpl ugged for 20 m nutes. t he UMCS hardware and
all associ ated software.
Not es:
5 Return the UPS plug to The UPS will not affect
the wall outlet. t he UMCS hardware and
all associ ated software.
Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Si xt een
TITLE: CEA-709.1-D to |IP Router Test

OBJECTIVE:
1. Validate CEA-709.1-D to IP Router requirenents
I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittals

a. Subnittal information on router and O&M manual on network anal ysis
tool.

2. Equi prent
a. The router needs to be on and operating.

b. Provide a LONORKS® network anal ysis tool and router configuration
tool.

3. Reference Docunentation

a. List user manual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Tine of Test:
6. Contractor's Representative:
7. Governnent's Representative:
TEST PROCEDURES
Expect ed
ltem Action ltem Results Approved
UMCS

1 Connect and open network Tool shall identify function,
anal ysis tool and verify net wor k address, and
router. identifier of the device.
Not es:

2 Using router configuration Rout er shall be utilizing
tool, open network a static | P address and
properties dial og box. shal | not be configured

for DHCP.
Not es:

3 Confirm LON data is Al LONVWORKS® net wor k
transmitted to/from LON data is being transmitted
bus to I P network. to/fromthe I P network.
Not es:

SECTION 25 08 10 Page 70



Expect ed

ltem Action lten Results Approved
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Seventeen
TITLE: CEA-709.1-D Router and Repeater

OBJECTIVE:
1. Validate ElIA-709. 1B Router and Repeater requirenents
I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittals

a. Subnittal information on router/repeater and O&M Manual on network
anal ysi s tool.

2. Equi prent
a. The router needs to be on and operating for a mni numof one week.

b. The repeater needs to be on and operating for a mini mum of one
week.

C. Provi de a LONWORKS® networ k anal ysis tool and router/repeater
configuration tool.

3. Reference Docunentation

a. List user nmanual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Time of Test:
6. Contractor's Representative:
7. Governnent's Representative:
TEST PROCEDURES
Expect ed
ltem Action lten Results Approved
DDC FOR HVAC
1 Connect and open network Tool shall identify function,
anal ysis tool and verify net wor k address, and
router and repeater. identifier of the devices.
Not es:
2 Using router configuration Only the data that is
tool, open the properties configured to pass
di al og box. Verify what through the router is
data is configured to pass bei ng sent.
t hrough router.
Not es:
3 Usi ng repeater Di al og box opens.
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ltem Action lten
configuration tool,
open the properties
di al og box.

Not es:

Expect ed
Results Approved

4 Verify that repeater is
configured as a repeater
and that all data is
bei ng sent.

Not es:

Verify that all data is
bei ng sent through the
repeater.

End of Test

Speci fic Abbreviations:
Y Yes
N No
NA = Not Applicable
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TEST NUMBER: Ei ght een
TITLE: CEA-709.1-D Gateway Test

OBJECTIVE:
1. Validate CEA-709.1-D Gateway requiremnents.
I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittals

a. Provide a list of all software that will be used to verify
CEA-709.1-D Gateway configuration.

b. Provide a LonMark external interface file (XIF) for the gateway.
2. Equi pnent
a. The gateway needs to be on and operating.

b. Provide a LonWrks® network anal ysis tool and gat eway
configuration tool.

3. Reference Docunentation

a. List user nmanual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Tine of Test:
6. Contractor's Representative:
7. CGovernnent's Representative:
TEST PROCEDURES
Expect ed
ltem Action ltem Results Approved
UMCS and DDC FOR HVAC
1 Connect a LONWORKS® a. Tool shall identify
Net wor k Anal ysis Tool to function, network address,
t he network. and identifier of the device.

b. Al network traffic from
gateway shall be utilizing
t he CEA-709.1-D

pr ot ocol .
Not es:

2 Use gat eway a. Gat eway al | ows bi ndi ng
configuration tool to of the Standard Network
verify or create a Vari abl e Types fromthe
bi nding fromgateway to a gateway to a LONWORKS®
LONWORKS® control l er on controller.

t he network. b. I nformation from gat eway

shoul d be bounded and
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Expect ed
ltem Action lten Results Approved
LONWORKS® control | er
shoul d be receiving
dat a.

Not es:

3 Usi ng gateway or network
configuration tool verify
the foll ow ng:

Open the properties dialog Gat eway shoul d allow the

box for one of the SNVT to be transnmitted on
configured SNVTs. "mn", "max" and "delta"
Renanme one of the SNVTs Gat eway shoul d all ow al
from the gateway. vari abl e names to be

custom zed.
Check total capacity of Gat eway shall have 50%
Gat eway. extra capacity to map
over additional points.

Not es:

4 Press service pin on Gat eway shoul d broadcast
gat eway. the neuron I D and Program I D
over the network.

Not es:

5 Renove power source from Gat eway should retain al
gateway for two hours. configuration data
Then return power to
gat eway.

Not es:

End of Test

Speci fic Abbreviations:
Y Yes
N No
NA = Not Applicable

SECTION 25 08 10 Page 75



TEST NUMBER: Ni net een
TITLE: Local Display Panel
OBJECTIVE:

(LDP)

1. To denonstrate capability of the Local display panel to view and

override control points
I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Subnittal
a. O & M Manual for LDP

2. Equi prent

a. Hardware and software to connect and deno LDP configuration tool

3. Reference Docunentation

a. List user nmanual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Time of Test:
6. Contractor's Representative:
7. Governnent's Representative:

TEST PROCEDURES

Expect ed
ltem Action lten Results Approved
DDC FOR HVAC
1 Connect LDP to LON bus. LDP Controll er should
Push service pin button broadcast its neuron ID.
on LDP.
Not es:
2 Use navi gation buttons LCP shoul d al | ow user

on LDP to display a
status point such as a
tenmperature or fan

st at us.

Not es:

to read all status points.

3 Use navi gation buttons
to display a control
poi nt such as a
di scharge air
t emper at ure set point.

Not es:

LCP shoul d al | ow user
to read all control points.
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Expect ed

ltem Action lten Results Approved
4 Use LDP to override System accepts new
set poi nt . setpoint. Verify system
reacts to new setpoint.
Not es:
5 Use LDP to rel ease | ocal Verify systemreturns

control override.

to normal control.

Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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TEST NUMBER: Twenty
TITLE: Network Configuration Too

OBJECTIVE:
1. To validate the perfornance of the network configuration too
I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittal
a. Network configuration tool nmanuals
2. Equi prent

a. Hardware, network connection, LNS database, and network
configuration tool

3. Reference Docunentation

a. List user nmanual docunentation and sections pertaining to the

testing.
4. Date of Test:
5. Time of Test:
6. Contractor's Representative:
7. Governnent's Representative
TEST PROCEDURES
Expect ed
ltem Action lten Results Approved
UMCS AND DDC FOR HVAC
1 Open net wor k The Network Configuration
configuration tool and Tool is being used and
verify LNS data for entire LNS dat abase for
proj ect opens is being project is exposed
used.
Not es:
2 Open a typical LNS Pl ug-in shall open and
pl ug-in. enabl e configuration of
t he devi ce.
Not es:
3 Reconstruct a dat abase The dat abase and draw ng
by connecting to an shal | be creat ed.

exi sting network and
upl oadi ng the data

Not es:
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Item

Action ltem

End

Expect ed
Results Approved

Verify that a graphica
interface is use.

Not es:

Not e that Network
Configuration Tool uses
Visio (type) as a
graphi cal interface.

Print the graphical
representation.

Not es:

Printing shall be successful

Merge two LNS
dat abases into a
si ngl e dat abase.

Not es:

The nerge shall be successful

Print reports from
networ k configuration
t ool

Not es:

Address table, SNVT |I/O
tabl e, and SCPT/ UCPT table
reports shall be successfully
printed.

Randomy sel ect a
sampl e of network

vari abl e and confirm
they are using correct
SNVT types.

Not es:

Correct SNVT types were used.

of Test

Speci fic Abbreviations:
Y Yes
N No
NA = Not Applicable
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TEST NUMBER: Twenty one
TITLE: Custom Tests

OBJECTIVE:

1. To test customapplications for UMCS and/or DDC for HVAC, that are
specific to a project

I NI TI AL REQUI REMENTS/ CONDI TI ONS
1. Submittal
a. Documents related to customapplication - to be identified
2. Equi prent

a. Equipnent to be provided related to custom application - to be
identified

3. Date of Test:
4. Tinme of Test:
5. Contractor's Representative:
6. Governnent's Representative:
TEST PROCEDURES
Expect ed
ltem Action lten Results Approved

UMCS AND DDC FOR HVAC
1 Identify special tests To be conpl eted by designer.
for the UMCS that rel ate
to a custom application
for a specific
project - to be conpleted

by desi gner.
Not es:
2 Identify special tests To be conpl eted by designer.

for the DDC for HVAC
systens that relate to a
custom application for a
specific project - to be
conpl et ed by designer.

Not es:
End of Test
Speci fic Abbreviations:
Y = Yes
N = No
NA = Not Applicable
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End of Section --
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