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SECTI ON 23 09 23
DI RECT- DI G TAL CONTROL SYSTEM FOR HVAC
PART 1 - CGENERAL

1.1 DESCRI PTI ON
A. Provide a direct-digital control systemas indicated on the project
docunents, point list, interoperability tables, drawi ngs and as
described in these specifications. Include a complete and worKking
direct-digital control system Include all engineering, progranm ng,
controls and installation materials, installation |Iabor, conm ssioning
and start-up, training, final project documentation and warranty.
1. The direct-digital control system(s) shall consist of high-speed,
peer-to-peer network of DDC controllers, a control system server, and
an Engi neering Control Center. Provide remote web access using
a
standard web browser to access the control system graphics and change
adj ustabl e setpoints with the proper password. Renpte web access
shall not require additional software or plug-ins
2. The direct-digital control system(s) shall be native BACnhet. All
new wor kst ati ons, controllers, devices and conponents shall be |isted
by BACnet Testing Laboratories. Al new workstations, controller,
devi ces and conponents shall be accessible using a Web browser
i nterface and shall conmmuni cate excl usively using the ASHRAE Standard
135 BACnet communi cations protocol w thout the use of gateways,
unl ess otherwi se allowed by this Section of the technica
specifications, specifically shown on the design draw ngs and
specifically requested otherw se by the VA
a. |If used, gateways shall support the ASHRAE Sandard 135 BAChet
conmuni cati ons pr ot ocol

b. If used, gateways shall provide all object properties and
read/wite services shown on VA-approved interoperability
schedul es.

3. The work admi nistered by this Section of the technica
speci fications shall include all |abor, materials, special tools,
equi prent, encl osures, power supplies, software, software |icenses,
Project specific software configurations and dat abase entri es,
interfaces, wiring, tubing, installation, |abeling, engineering,
calibration, docunentation, submttals, testing, verification,
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training services, permts and |licenses, transportation, shipping,
handl i ng, admi ni stration, supervision, nanagenment, insurance,
Warranty, specified services and itens required for conplete and
fully functional Controls Systens.
4. The control systens shall be designed such that each nmechani cal system
shal | operate under stand-al one node. The contractor adm nistered by
this Section of the technical specifications shall provide controllers
for each nechanical system In the event of a network comunication
failure, or the loss of any other controller, the control system shal
continue to operate independently. Failure of the ECC shall have no
effect on the field controllers, including those involved with gl oba
strategies.
5. The control system shall acconmodate 1 Engi neering Control Center(s)
and the control system shall acconmpbdate 5 web-based Users
si mul taneously, and the access to the systemshould be limted only
by operat or password.

B. Some products are furnished but not installed by the contractor
adm ni stered by this Section of the technical specifications. The
contractor administered by this Section of the technical specifications
shall formally coordinate in witing and receive fromother contractors
formal acknow edgenents in witing prior to submission the installation of
t he products. These products include the foll ow ng:

1. Control valves.

Fl ow swi t ches.

Fl ow nmeters.

Sensor wells and sockets in piping.

AR

Termi nal unit controllers.

C. Some products are installed but not furnished by the contractor
adm ni stered by this Section of the technical specifications. The
contractor adnministered by this Section of the technical specifications
shall formally coordinate in witing and receive fromother contractors
formal acknow edgenments in witing prior to subnission the procurenment of
t he products. These products include the foll ow ng:

1. Factory-furnished accessory thernostats and sensors furnished with
unitary equi pnent.

D. Some products are not provided by, but are nevertheless integrated with the
wor k executed by, the contractor adm nistered by this Section of the
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technical specifications. The contractor adninistered by this Section of
the technical specifications shall formally coordinate in witing and
receive fromother contractors formal acknow edgenents in witing prior to
submi ssion the particulars of the products. These products include the

fol | owi ng:

1. Fire alarmsystens. If zoned fire alarmis required by the project-
specific requirenments, this interface shall require multiple relays,
which are provided and installed by the fire alarm system contractor,
to be nonitored.

Termi nal units’ velocity sensors
Uni tary HVAC equi prent controls. These include:
Di scharge tenperature control.

Econom zer control.

a
b
c. Flowate control.
d. Setpoint reset.
e. Time of day indexing.
f Status alarm
4, Variable frequency drives. These controls, if not native BACnet,
will require a BACnet Gateway.
5. The followi ng systens have limted control (as individually noted
bel ow) fromthe ECC.
a. Constant tenperature roons: tenperature out of acceptable range and
status al ar ns.

Responsi bility Table. Controls installer shall coordinate with the
subcontractors and general contractor to have work provided by ot her
vendors and subcontractors per the follow ng table:

Wor k/ It enl Syst e Fur ni sh I nstall Low
Vol t age Power
Wring Li ne
Control system|ow voltage 23 09 23 | 23 09 23 | 23 09 23 N A
and comuni cation wring
Term nal units 23 23 N A 26
Controllers for termnal 23 09 23 23 23 09 23 26
units
LAN conduits and raceway 23 09 23| 23 09 23 N A N A
Aut omati c danpers  (not 23 09 23 23 N A N A
furni shed with equi pnent)
Aut omat i ¢ damper actuators 23 09 23| 23 09 23| 23 09 23 |23 09 23

23 09 23 - 3



CLI NOO2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROJECT NO. 528A8-12-801

Manual val ves 23 23 N A N A
Aut omati ¢ val ves 23 09 23 23 23 09 23 |23 09 23
Pi pe insertion devices and 23 23 N A N A
taps, flow and pressure
Wor k/ | t enl Syst e Fur ni sh I nstall Low
Vol t age Power
Wring Li ne
stations.
Ther mowel | s 23 09 23 23 N A N A
Current Sw tches 23 09 23| 23 09 23| 23 09 23 N A
Control Rel ays 23 09 23| 23 09 23| 23 09 23 N A
Power distribution system 23 09 23 | 23 09 23| 23 09 23 26
nonitoring interfaces
Interface with 23 09 23| 23 09 23| 23 09 23 26
chiller/boiler controls
Al'l control system nodes, 23 09 23 | 23 09 23 | 23 09 23 26
equi prent, housi ngs,
encl osures and panel s.
Snmoke detectors 28 31 00| 28 31 00| 28 31 00 |28 31 00
Fi re/ Snoke Danpers 23 23 28 31 00 (28 31 00
Snmoke Danpers 23 23 28 31 00 (28 31 00
Fi re Danpers 23 23 N A N A
VFDs 23 09 23 26 23 09 23 26
Control systeminterface 23 09 23 | 23 09 23| 23 09 23 26
with CRU A/C controls
CRU A/ C unit controls 23 23 09 23 | 23 09 23 26
interface with control
system
Hre A armshutdown rel ay 28 28 28 26
interlock wring
Control system nonitoring 28 28 23 09 23 28
of fire al arm snoke
control relay
Fire-fighter’s smoke 28 28 28 28
control station (FSCS
Starters, HOA switches 23 23 N A 26
This facility's existing direct-digital control systems is manufactured

by Automated Logic,

and it’s Engineering Control

Centers (ECC) is
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| ocated in the HVAC shop. The contractor admnistered by this Section of
the technical specifications shall observe the capabilities,
conmuni cati on network, services, spare capacity of the existing contro
systemand its ECC prior to beginning work.
1. Upgrade the existing direct-digital control systemis ECC to include
al | properties and services required by an ASHRAE Standard 135 BACnet
B- AWS Profile. The upgraded ECC shall continue to comunicate
with the existing direct-digital control systenm s devices. The
upgr aded ECC shal | communi cate directly with the new
nati ve- BACnet devices over the existing control systenis
communi cations network without the use of a gateway. Provide
progranmmi ng converting the existing nonBACnet devices, objects and services
to ASHRAE Standard 135 BACnet conpl aint Bl BBs. The contractor

adm ni st ered by this Section of the technical specifications
shal | provide all necessary investigation and site-specific
progranm ng to execute the i nteroperability
schedul es.

a. The performance requirement for the conbined system the conbi ned

system shal |l operate and function as one complete system
i ncl udi ng one dat abase of control point objects and gl oba
control 1l ogic capabilities. Facility operators shall have

conmpl ete operations and control capability over all systens, new and

exi sting including; moni tori ng, trending, graphing, scheduling,
al arm management, gl obal poi nt sharing, gl obal strategy

depl oynent, graphical operations interface and customreporting as
speci fi ed.

G This canpus has standardi zed on an existing standard ASHRAE St andard
135, BACnet/I1P Control System supported by a preselected controls
service conmpany. This entity is referred to as the “Control System
Integrator” in this Section of the technical specifications. The
Control systemintegrator is responsible for ECC system graphics and
expansion. It also prescribes control systemspecific comn ssioning/
verification procedures to the contractor provides limted assistance to
the contractor administered by this Section of the technica
specification in its conm ssioning/verification work.

1. The General Contractor of this project shall directly hire the
Control SystemlIntegrator in a contract separate fromthe contract
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procuring the controls contractor administered by this Section of the
techni cal specifications.

2. The contractor adm nistered by this Section of the technica
specifications shall coordinate all work with the Control System
Integrator. The contractor adnm nistered by this Section of the
techni cal specifications shall integrate the ASHRAE Standard 135,
BACnet/ 1P control network(s) with the Control SystemlIntegrator’s
area control through an Ethernet connection provided by the Control
System | nt egr at or

3. The controls contractor shall provide a peer-to-peer networked, stand-
al one, distributed control system This direct digital control (DDC)
system shal | include one portable operator ternminal - |aptop, one digita
di splay unit, mcroprocessor-based controllers, instrunentation, end
control devices, wiring, piping, software, and related systens. This
contractor is responsible for all device nounting and wiring. Updating
the owner’s existing controls laptop will satisfy the |aptop
requi renent as long as the laptop neets the requirenments of this
speci fication.

4. Responsibility Table:

It eni Task Cont r ol VA
Control s
contactor | . system
i nt egrator
ECC expansi on X
ECC programi ng X
Devices, controllers, control panels X
and equi pnent
Poi nt addressing: all hardware and X

software points including setpoint,
cal cul ated poi nt, data point (anal og/
bi nary), and reset schedul e point
Poi nt mappi ng X
Net wor k Pr ogr amm ng X
ECC G aphi cs X
Control I er programmi ng and sequences
Integrity of LAN communi cati ons

El ectrical wiring

Qperator systemtraining X
LAN connections to devices X
LAN connections to ECC X
| P addr esses X
Overall systemverification X
Controller and LAN systemverification X

x| X| X

H The direct-digital control systemshall start and stop equi pnment, nove
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(position) danper actuators and valve actuators, and vary speed of

equi pment to execute the m ssion of the control system Use
electricity as the nmotive force for all damper and val ve actuators,
unl ess use of pneunatics as notive force is specifically granted by the
VA.

1. 2 RELATED WORK

A

@ m mog O W

L.

t he

Section 23 21 13, Hydronic Piping.

Section 23 31 00, HVAC Ducts and Casi ngs.

Section 26 05 26, Grounding and Bonding for Electrical Systens.

Section 26 05 33, Raceway and Boxes for Electrical Systemns.

Section 26 27 26, Wring Devices.

Section 26 29 11, Mdtor Starters.

Section 28 31 00, Fire Detection and Al arm

Al'l points shall be shown on the graphics in the graphical |ocation of

the sensor. Having a picture of a piece of equipnment with the val ues

listed along the outer perineter of the graphic page is NOT acceptable.

This includes coil leaving air tenperatures, valve positions, humdity,

danper positions, etc.

Fl oor plan graphics shall have a color representation in each contro

zone to allow the user to quickly review the floor plan for space

tenperatures that vary fromthe setpoint. Colors shall be green if

within the setpoint range, yellowif 1F or less warner than cooling

setpoint, orange if 1F to 2F warmer than cooling setpoint, dark blue if

bet ween 1F and 2F col der than heating setpoint, and purple if greater

t han 2F bel ow heating setpoint.

The zoned space fromwhich an air handler is serving, shall be shaded

or colored indicting roomtenperature deviation

System shall utilize BACnet comunication protocol and integrate into
exi sting Automated Logic Controls front-end.

1.3 DEFINI TI ON

A. Algorithm A logical procedure for solving a recurrent mathenatica
problem A prescribed set of well-defined rules or processes for the
solution of a problemin a finite nunber of steps.

B. Binary: A two-state systemwhere a high signal |evel represents an "ON'
condition and an "OFF" condition is represented by a | ow signal

| evel .

1.4 QUALI TY ASSURANCE
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A Criteria:
1. Single Source Responsibility of subcontractor: The Contractor shal

obtain hardware and software supplied under this Section and
del egate the responsibility to a single source controls installation
subcontractor. The controls subcontractor shall be responsible for
the conpl ete design, installation, and conm ssioning of the system
The controls subcontractor shall be in the business of design,
installation and service of such building autonati on control systens
simlar in size and conplexity.

2. Equi prment and Materials: Equi prent and materials shall be catal oged
products of manufacturers regularly engaged in production and
installation of HVAC control systems. Products shall be
manuf acturer’s | atest standard desi gn and have been tested and
proven in actual use

3. The controls subcontractor shall provide a list of no less than five
simlar projects which have building control systens as specified in
this Section. These projects nust be on-line and functional such
that the Departnent of Veterans Affairs (VA) representative would
observe the control systens in full operation

4. The controls subcontractor shall have in-place facility within 50
mles with technical staff, spare parts inventory for the next five
(5) years, and necessary test and di aghostic equi pment to support
the control systens.

5. The controls subcontractor shall have m ni num of three years
experience in design and installation of building automation systens
simlar in performance to those specified in this Section. Provide
evi dence of experience by submitting resumes of the project nanager

t he | ocal branch nmanager, project engineer, the application engineering
staff, and the electronic technicians who would be involved with

t he supervi sion, the engineering, and the installation of the contro
syst ens. Trai ni ng and experience of these personnel shall not be |less than
t hree years. Failure to disclose this information will be a ground for

di squalification of the supplier.

6. Provide a conpetent and experienced Project Manager enployed by the
Controls Contractor. The Project Manager shall be supported as
necessary by other Contractor enployees in order to provide
pr of essi onal engi neering, technical and managenent service for the
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wor k. The Project Manager shall attend schedul ed Project Meetings as

requi red and shall be enpowered to make technical, scheduling and
rel at ed deci si ons on behalf of the Controls Contractor.
B. Codes and Standards:

1. All work shall conformto the applicable Codes and Standards.

2. Electronic equipnment shall conformto the requirenents of FCC
Regul ation, Part 15, Governing Radi o Frequency El ectromagnetic
Interference, and be so | abel ed.

1.5 PERFORMANCE
A. The system shall conformto the follow ng:

1. Graphic D splay: The systemshall display up to four (4) graphics on
a single screen with a m nimumof twenty (20) dynam c points per
graphic. Al current data shall be displayed within ten (10) seconds
of the request.

2. Gaphic Refresh: The systemshall update all dynamic points with
current data within eight (8) seconds. Data refresh shall be
automatic, wthout operator intervention

3. bject Command: The maxi numtinme between the conmand of a binary
obj ect by the operator and the reaction by the device shall be
two(2) seconds. Anal og objects shall start to adjust within two (2)
seconds.

4. Object Scan: Al changes of state and change of anal og val ues shal
be transmitted over the high-speed network such that any data used
or displayed at a controller or work-station will be current, wthin
the prior six (6) seconds.

5. Alarm Response Tinme: The maxi mumtinme fromwhen an object goes
into alarmto when it is annunciated at the workstation shal
not exceed (10) seconds.

6. Program Execution Frequency: Custom and standard applications
shal | be capable of running as often as once every (5) seconds.

The Contractor shall be responsible for selecting execution
times consistent with the mechanical process under
control

7. Multiple Alarm Annunci ations: Al workstations on the network
shall receive alarns within five (5) seconds of each other

8. Performance: Programmable Controllers shall be able to
execute DDC PID control |oops at a selectable frequency from at
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scan and

update the process val ue and output generated by this

cal cul ati on at

this same frequency.

9. Reporting Accuracy: Listed bel ow are m ni num accept abl e

reporting end-to-end accuracies for all

speci fied system

val ues reported by the

Measured Vari abl e

Reported Accuracy

Space tenperature

+0.5°C (+1°F)

Ducted air tenperature

+0.5°C [+1°F]

Qut door air tenperature

+1.0°C [+2°F]

Dew Poi nt

+1.5°C [+3°F]

Wat er tenperature

+0.5°C [+1°F]

Rel ative humidity +2% RH
Water flow +1% of readi ng
Air flow (termnal) +10% of readi ng
Air flow (rneasuring stations) +5% of readi ng
Car bon Monoxi de (CO +5% of readi ng
Carbon Di oxide (C2) 50 ppm
Air pressure (ducts) +25 Pa [£0.1"w.c.]
Air pressure (space) +0.3 Pa [£0.001"w. c.]
Wat er pressure +2% of full scale *Note 1
El ectrical Power +0. 5% of readi ng
Note 1: for both absolute and differential pressure
10. Control stability and accuracy: Control sequences shall naintain

nmeasured variable at setpoint within the follow ng tol erances:

Controlled Vari abl e Control Accuracy Range of Medi um
Air Pressure x50 Pa (£0.2in. wg.)|0-1.5 kPa (0-6in. wg.)
Air Pressure +3 Pa (20.01in. wg.) .25 to 25 Pa
(-0.1to 0.1in. wg.)
Airfl ow +10% of full scale
Space Tenperature +1.0°C (£2.0°F)
Duct Tenperature +1.5°C (£3°F)
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Hum dity +5% RH
Fl uid Pressure +10 kPa (x1.5 psi) | 0-1 MPa (1-150 psi)

Fl uid Pressure +250 Pa (x1.0in. wg.) 0-12.5 kPa

(0-50in.w. g.)
differentia

11. Extent of direct digital control: control design shall allow for at
| east the points indicated on the points lists on the drawi ngs.
1.6 WARRANTY

A. Labor and materials for control systens shall be warranted for a period
as specified under Warranty in FAR clause 52.246-21.

B. Control systemfailures during the warranty period shall be adjusted,
repaired, or replaced at no cost or reduction in service to the owner.
The systemincludes all conputer equi pnent, transm ssion equipnent, and
all sensors and control devices.

C. The on-line support service shall allow the Controls supplier to dia
out over telephone lines to or connect via (through password-linmted
access) VPN through the internet nonitor and control the facility's
bui | di ng autonmation system This renpote connection to the facility
shall be within two (2) hours of the time that the problemis reported.
Thi s coverage shall be extended to include normal business hours, after
busi ness hours, weekend and holidays. |If the problemcannot be resol ved
with on-line support services, the Controls supplier shall dispatch the
qgual i fied personnel to the job site to resolve the problemw thin 24
hours after the problemis reported.

Control s and Instrumentation subcontractor shall be responsible for
tenporary operations and mai nt enance of the control systens during
the construction period until final comm ssioning, training of
facility operators and acceptance of the project by VA

1.7 SUBM TTALS

A. Subnmit shop drawi ngs in accordance with Section 01 33 23, SHCP
DRAW NGS, PRODUCT DATA, AND SAMPLES.

B. Manufacturer’'s literature and data for all conponents including the
fol |l owi ng:

1. Awiring diagramfor each type of input device and output device
i ncl uding DDC controllers, nodens, repeaters, etc. Diagram shal
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show how the device is wired and powered, show ng typica
connections at the digital controllers and each power supply, as
well as the device itself. Show for all field connected devices,
including but not limted to, control relays, notor starters,
electric or electronic actuators, and tenperature pressure, flow and
hum dity sensors and transnitters.
2. A diagramof each terminal strip, including digital controller
termnal strips, termnal strip |location, term nation nunbers and
t he associ ated poi nt nanes.
3. Control dampers and control val ves schedul e, including the size and
pressure drop
4. Control air-supply conponents, and conputations for sizing
conpressors, receivers and nmain air-piping, if pneumatic controls
are furni shed
5. Catalog cut sheets of all equipnent used. This includes, but is not
limted to software (by manufacturer and by third parties), DDC
controllers, panels, peripherals, airflow neasuring stations and
associ ated components, and auxiliary control devices such as
sensors, actuators, and control danpers. \Wen manufacturer’s cut
sheets apply to a product series rather than a specific product, the
data specifically applicable to the project shall be highlighted.
Each submitted piece of literature and draw ngs should clearly
reference the specification and/or drawings that it supposed to
represent.
6. Sequence of operations for each HVAC system and the associ at ed
control diagrans. Equipnent and control |abels shall correspond to
t hose shown on the draw ngs.

7. Color prints of proposed graphics with a |ist of points for display.
8. Furnish a BACnet Protocol |nplenentation Conformance Statemnent

(PICS) for each BACnet-conpliant device.

9. Schematic wiring diagrans for all control, commrunication and power
wiring. Provide a schematic drawi ng of the central system
installation. Label all cables and ports with computer
manuf acturers’ nodel nunbers and functions. Show all interface
wiring to the control system

10. An instrunmentation list for each controlled system Each el enent of

t he controlled systemshall be listed in table format. The
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tabl e shall show el enent nane, type of device, manufacturer,
nodel nunber, and product data sheet numnber.
11. Ri ser diagranms of wiring between central control unit and all
control panels.

12. Scal ed pl an drawi ngs showi ng routing of LAN and | ocati ons of control

panel s, controllers, routers, gateways, ECC, and larger controlled
devi ces.
13. Construction details for all installed conduit, cabling, raceway,

cabinets, and simlar. Construction details of all penetrations and
their protection.
14. Quantities of submtted items may be reviewed but are the
responsibility of the contractor admnistered by this Section of
t he techni cal specifications.

Product Certificates: Conpliance with Article, QUALI TY ASSURANCE.

Li censes: Provide licenses for all software residing on and used by the

Controls Systens and transfer these licenses to the Oawer prior to

conpl eti on.
As Built Control Draw ngs:

1.

Furni sh three (3) copies of as-built draw ngs for each control
system The docunents shall be submtted for approval prior to final
conpl eti on.

Furni sh one (1) stick set of applicable control systemprints for
each mechani cal systemfor wall nounting. The docunents shall be
submtted for approval prior to final conpletion.

Furni sh one (1) CD-ROMin CAD DWG and/or .DXF format for the

drawi ngs noted in subparagraphs above.

Operation and Miintenance (O M Manual s):

1. Submit in accordance with Article, INSTRUCTIONS, in Specification
Section 01 00 00, GENERAL REQUI REMENTS.
2. Include the foll owi ng docunmentation:
a. Ceneral description and specifications for all conponents,
i ncluding | ogging on/off, alarm handling, producing trend
reports, overriding conputer control, and changi ng set points and
ot her vari abl es.
b. Detailed illustrations of all the control systens specified for
ease of mai ntenance and repair/replacenent procedures, and

conpl ete calibration procedures.
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c. One copy of the final version of all software provided including
operating systens, progranmm ng | anguage, operator workstation
software, and graphics software.

d. Conpl ete troubl eshooting procedures and gui delines for al
syst ens.

e. Conplete operating instructions for all systens.

f. Recommended preventive mai ntenance procedures for all system
conponents including a schedul e of tasks for inspection, cleaning
and calibration. Provide a list of reconmended spare parts needed
to mnimze downti ne.

g. Training Manual s: Submit the course outline and training material
to the Owner for approval three (3) weeks prior to the training
to VA facility personnel. These persons will be responsible for
mai ntai ni ng and the operation of the control systens, including
progranmm ng. The Oaner reserves the right to nodify any or all of
the course outline and training materi al

h. Licenses, guaranty, and other pertaining docunents for al
equi pnment and syst ens.

i. Submit Performance Report to VA COR prior to final inspection.

1.8 | NSTRUCTI ONS
A Instructions to VA operations personnel: Performin accordance wth
Article, INSTRUCTIONS, in Specification Section 01 00 00, GENERAL
REQUI REMENTS, and as noted bel ow.

1. First Phase: Formal instructions to the VA facilities personnel

for a total of 16 hours, given in nultiple training sessions (each

no | onger than four hours in length), conducted sonetine between the

conpleted installation and prior to the perfornance test period of

the control system at a tine nutually agreeable to the Contractor

and the VA

2. Second Phase: This phase of training shall conprise of on the job
training during start-up, checkout period, and performance test
period. VA facilities personnel will work with the Contractor’s
installation and test personnel on a daily basis during start-up and
checkout period. During the performance test period, controls
subcontractor will provide 8 hours of instructions, given in

mul tiple training sessions (each no [ onger than four hours in

length), to the VA facilities personnel
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3. The O M Manual s shall contain approved submttals as outlined in
Article 1.7, SUBM TTALS. The Control s subcontractor will reviewthe
manual contents with VA facilities personnel during second phase of
traini ng.
4, Training shall be given by direct enpl oyees of the controls system
subcontractor.

1.9 PRQIECT CONDI TI ONS ( ENVI RONVENTAL CONDI TI ONS OF OPERATI ON)
A. The ECC and peripheral devices and system support equi pnent shall be

designed to operate in anbient condition of 20 to 35°C (65 to 90°F) at a
relative humidity of 20 to 80% non-condensi ng.

B. The CUs used outdoors shall be nounted in NEMA 4 waterproof enclosures,
and shall be rated for operation at —40 to 65°C (-40 to 150°F).

C. Al electronic equi prent shall operate properly with power fluctuations
of plus 10 percent to minus 15 percent of nomi nal supply voltage.

D. Sensors and controlling devices shall be designed to operate in the
envi ronnent, which they are sensing or controlling.

1.10 APPLI CABLE PUBLI CATI ONS

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

B. Anerican Society of Heating, Refrigerating, and Air-Conditioning
Engi neers ( ASHRAE) :
Standard 135-10........ BACNET Bui | di ng Automation and Control Networks

C. Anerican Society of Mechani cal Engi neers (ASME)

B16.18-0 ............... Cast Copper Alloy Sol der Joint Pressure Fittings.
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B16.22-01 .............. W ought Copper and Copper Al oy Sol der Joint
Pressure Fittings.

D. American Society of Testing Materials (ASTM:

B32-08 ................. St andard Specification for Sol der Metal

B88- 09 St andard Specifications for Seanl ess Copper
Wat er Tube

B88MO9 ................. St andard Specification for Seam ess Copper
Wat e T ub e ( Met r i c)

B280-08 ................ St andard Specification for Seam ess Copper Tube
for Air-Conditioning and Refrigeration Field
Servi ce

D2737-03 St andard Specification for Polyethyl ene (PE)

Pl astic Tubi ng
E. Federal Conmunication Conmm ssion (FCC):

Rul es and Regul ations Title 47 Chapter 1-2001 Part 15: Radi o Frequency
Devi ces.
F. Institute of Electrical and El ectroni c Engi neers (| EEE):

802. 3-11 .............. I nformati on Technol ogy- Tel econmuni cati ons and
I nformati on Exchange between Systens-Local and Metropolitan Area
Net wor ks- Specific Requirenents-Part 3: Carrier Sense Multiple
Access with Collision Detection (CSMA/ CD) Access nethod and

Physi cal Layer Specifications

G National Fire Protection Association (NFPA):

70-14 ... Nati onal Electric Code
90A-12 Standard for Installation of Air-Conditioning
and Ventilation Systens

H Underwiter Laboratories Inc (UL):

94-10 ....... .. .. Tests for Flammability of Plastic Materials for
Parts and Devi ces and Appliances

294-10 ... ... Access Control System Units

486A/ 486B-10 . .......... Wre Connectors

555S-11 ........ ... . ... Standard for Snoke Danpers

916-10 ................. Ener gy Managenent Equi pnent

1076-10 . ............... Proprietary Burglar Alarm Units and Systens

PART 2 - PRODUCTS
2.1 MATERI ALS
A. Use new products that the nmanufacturer is currently nmanufacturing and
that have been installed in a mninmmof 25 installations. Spare parts
shal | be available for at least five years after conpletion of this

contract.
2.2 CONTROLS SYSTEM ARCHI TECTURE
A. Gener al
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1. The Controls Systens shall consist of multiple Nodes and associ at ed
equi pment connected by industry standard digital and comruni cation
net wor k arrangenents.
2. The ECC, building controllers and principal commrunications network
equi pment shall be standard products of recognized major
manuf acturers avail abl e through nornmal PC and conputer vendor
channel s — not "C ones" assenbled by a third-party subcontractor.
3. The networks shall, at nmininmm conprise, as necessary, the
fol | owi ng:
a. A fixed ECC and a portable operator’s termn nal
b. Network conputer processing, data storage and BACnet-conpliant
conmuni cati on equi prent including Servers and digital data
processors.
c. BACnet-conpliant routers, bridges, sw tches, hubs, nodens,
gat eways, interfaces and sim|ar conmuni cation equipnent.
d. Active processing BACnet-conpliant building controllers connected to
ot her BACNet-conpliant controllers together with their power supplies
and associ at ed equi prent .
e. Addressabl e el enents, sensors, transducers and end devi ces.
f. Third-party equi pnment interfaces and gateways as descri bed and
required by the Contract Docunents.
g. Gher components required for a conplete and worki ng Control
Systens as specified.

B. The Specifications for the individual elenents and conponent subsystens
shall be m nimumrequirenments and shall be augnented as necessary by the
Contractor to achieve both conpliance with all applicabl e codes, standards
and to neet all requirenments of the Contract Docunents.

C. Network Architecture
1. The Controls communication network shall utilize BACnet

comuni cati ons protocol operating over a standard Et hernet LAN and
operate at a mninum speed of 100 M/ sec.

2. The networks shall utilize only copper and optical fiber
conmmuni cati on medi a as appropriate and shall conply with applicable
codes, ordinances and regul ations. They may also utilize digital
Wi rel ess technol ogi es as appropriate to the application and if approved
by the VA

3. Al necessary tel ephone lines, I1SDN lines and internet Service
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Provi der services and connections will be provided by the VA

D. Third Party Interfaces:

1

The contractor administered by this Section of the technica

speci fications shall include necessary hardware, equi prent, software and
programm ng to all ow data comuni cati ons between the controls systens and
bui | di ng systens supplied by other trades.

O her manufacturers and contractors supplying other associated systens
and equi pnent shall provide their necessary hardware, software and
start-up at their cost and shall cooperate fully with the contractor
adm ni stered by this Section of the technical specifications in a

tinmely manner and at their cost to ensure conplete functiona

i ntegration.

E. Servers:

1.

Provi de data storage server(s) to archive historical data including
trends, alarm and event histories and transaction |ogs.

Equi p these server(s) with the same software tool set that is
|ocated in the BACnhet building controllers for system configuration and
custom |l ogic definition and col or graphic configuration.

Access to all information on the data storage server(s) shall be through
the same browser functionality used to access individual nodes. Wen

| ogged onto a server the operator will be able to also interact with any
other controller on the control systemas required for the functional
operation of the controls systems. The contractor adm nistered
by this Section of the technical specifications shall provide al
necessary digital processor progranmable data storage server(s).

These server(s) shall be utilized for controls systens application
configuration, for archiving, reporting and trending of data, for
operator transaction archiving and reporting, for network

i nformati on managenment, for alarm annunci ation, for operator
interface tasks, for controls application management and sinilar
These server(s) shall utilize IT industry standard data base platforns
which utilize a database decl arative | anguage desi gned for managi ng data
in relational database nanagenent systens (RDBMS) such as SQL
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2.3 COMVUNI CATI ON

A. Control products, comunication nedia, connectors, repeaters, hubs, and

E

routers shall conprise a BACnet internetwork. Controller and operator

i nterface communication shall conformto ANSI/ASHRAE Standard 135-2008,

BACnet .

1. The Data link/physical |ayer protocol (for communi cati on) acceptable
to the VA throughout its facilities is Ethernet (ISO 8802-3) and
BACnet /| P.

2. The ARCNET data |ink/physical protocol nay be used in new BACnhet
sub-networks in VA non-heal thcare and non-lab (i.e., business and
cenetery) facilities.

3. The MS/ TP data |ink/physical |ayer protocol is not acceptable to the
VA in any new BACnet network or sub-network in its healthcare or lab
facilities.

Each control l er shall have a communi cation port for connection to an

operator interface.

Project drawings indicate renpte buildings or sites to be connected by

a nom nal 56,000 baud nodem over voice-grade tel ephone lines. In each

renote | ocation a nodem and field device connection shall allow

conmuni cati on with each controller on the internetwork as specified in

Par agr aph D.

Internetwork operator interface and val ue passing shall be transparent

to internetwork architecture.

1. An operator interface connected to a controller shall allow the
operator to interface with each internetwork controller as if
directly connected. Controller information such as data, status,
reports, systemsoftware, and custom prograns shall be viewabl e and
editable fromeach internetwork controller

2. Inputs, outputs, and control variables used to integrate contro
strategies across multiple controllers shall be readabl e by each
controller on the internetwork. Program and test all cross-
controller links required to execute specified control system
operation. An authorized operator shall be able to edit cross-
controller links by typing a standard object address.

System shal |l be expandable to at | east twice the required input and

out put objects with additional controllers, associated devices, and

Wi ring. Expansion shall not require operator interface hardware additions
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or software revisions.

F. ECCs and Controllers with real-time clocks shall use the BAChet Tine
Synchroni zati on service. The systemshall automatically synchronize
system cl ocks daily from an operator-desi gnated device via the
i nternetwork. The system shall automatically adjust for daylight
savi ngs and standard tinme as applicable.

2.4 ENG NEERI NG CONTROL CENTER ( ECC)

A. The ECC shall reside on a high-speed network with controllers as shown
on system draw ngs. The ECC and each standard browser connected to
server shall be able to access all systeminformation.

B. ECC and controllers shall communi cate usi ng BACnet protocol. ECC and
control network backbone shall communicate using | SO 8802-3 (Ethernet)
Dat a Li nk/ Physi cal |ayer protocol and BACnet/|P addressing as specified
i n ASHRAE/ ANSI 135-2008, BACnet Annex J.

C. Hardware: ECC shall conformto the BACnet Advanced Wrkstation (B-AW)
Profile and shall be BTL-Listed as a B- AWS devi ce.

1. ECC shall be comercial standard with supporting 32- or 64-bit
hardware (as required by the direct-digital control system software)
and software enterprise server. Internet Explorer v6.0 SP1 or
hi gher, W ndows Script Hosting version 5.6 or higher, Wndows
Message Queui ng, Wndows Internet Information Services (I11S) v5.0 or
hi gher, mninmum 2.8 GHz processor, nini num 4GB DDR3 SDRAM (mi ni num
1333 Mhz) nenory, 512 MB video card, and 16 speed hi gh density DVD
RW+ - optical drive.

a. The hard drive shall be at the mininum1 TB 7200 r pm SATA hard
drive with 16 MB cache, and shall have sufficient menory to
store:

1) Al required operator workstation software

2) A DDC database at |east twice the size of the delivered system
dat abase

3) One year of trend data based on the points specified to be
trended at their specified trend intervals.

b. Real-tinme clock:

1) Accuracy: Plus or nminus 1 mnute per nonth.
2) Time Keeping Format: 24-hour tinme format including seconds, mnutes,

hours, date, day, and nonth; automatic reset by software.
3) Clock shall function for one year without power. 4)
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Provi de automatic time correction once every 24 hours by
synchroni zing clock with the Time Service Departrment of the
U S. Naval Ooservatory.
Serial ports: Four USB ports and two RS-232-F serial ports for
general use, with additional ports as required. Data
transm ssion rates shall be sel ectabl e under program control.
Paral | el port: Enhanced.
Sound card: For playback and recording of digital WAV sound files
associ ated with audi bl e warning and al arm functi ons.
Col or nmonitor: PC conpatible, not less than 22 inches, LCD type, with a
m ni mum resol ution of 1280 by 1024 pixels, non-interlaced, and a maxi mum
dot pitch of 0.28 mm
Keyboard: M ni mum of 64 characters, standard ASCI| character set based
on ANSI INCITS 154.
Mouse: Standard, conpatible with installed software.
Renovabl e di sk storage: Include the follow ng, each with
appropriate controller:
1) Mnimum 1 TB renovabl e hard di sk, maxi mum average access tinme of 10
ns.
Network interface card (NIC): integrated 10-100-1000 Base- TX Et her net
NIC with an RJ45 connector or a 100Base-FX Ethernet NIC with an SC/ ST
connect or.
2. Audible Alarm Manufacturer's standard.
3. Printers:
a. Use existing printers located at this facility.
4. RS-232 ASCI| Interface

a. ASCII interface shall allow RS-232 connections to be nade between
a meter or circuit nmonitor operating as the host PC and any
equi pnent that will accept RS-232 ASCII comrand strings, such as
| ocal display panel s, dial-up nmodens, and alarmtransnitters.

b. Pager SystemInterface: Alarns shall be able to activate a pager
systemw th custoni zed nessage for each input alarm
c. Alarm System Interface: RS-232 output shall be capable of
transmtting alarnms fromother nonitoring and al arm systens to
wor kst ati on software.
d. RS-232 output shall be capable of connection to a pager interface
t hat can be used to call a paging systemor service and send a
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signal to a portable pager. System shall allow an i ndividual
al phanuneric nessage per alarminput to be sent to
pagi ng system This interface shall support both numeric

and al phanuneri c pagers.

e. Cables: provide Plenum Type, RS-232 Cable: Paired, 2 pairs,

No. 22 AW5 stranded (7x30) tinned copper conductors, plastic
i nsul ati on, and i ndi vi dual alum num foil-pol yester tape shiel ded

pairs with 100 percent shield coverage; plastic jacket.
Pairs are cabled on comon axis with No. 24 AW5 stranded
(7x32) tinned copper drain wre.

1) NFPA 70, Type CWP.

2) Flanme Resistance: NFPA 262, Flane Test.
5. Sel f-contained uninterruptible power supply (UPS):

a. Size: Provide a mninumof six hours of operation of ECC
equi prent, including two hours of alarmprinter

operation.

b. Batteries: Sealed, valve regulated, reconbinant, |ead cal cium

c. Accessories:
1) Transient voltage suppression.
2) I nput-harnonics reduction.
3) Rectifier/charger.
4) Battery disconnect device.
5) Static bypass transfer swtch.
6) Internal maintenance bypass/isol ation swtch.
7) External maintenance bypass/isolation swtch.
8) CQutput isolation transforner.
9) Renote UPS nonitoring.
10) Battery nonitoring.
11) Renote battery nonitoring.
D. ECC Sof t war e:

1. Provide for automatic system database save and restore on the ECC s

hard disk a copy of the current database of each Controller. This

dat abase shal | be updat ed whenever a change is made in any system
panel. In the event of a database loss in a buildi ng nmanagenent
panel, the ECC shall automatically restore the database for that
panel . This capability nmay be di sabl ed by the operator.

2. Provide for manual database save and restore. An operator with
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pr oper cl earance shall be able to save the database fromany system
panel . The operator also shall be able to clear a panel database and
manual ly initiate a downl oad of a specified database to any panel in the
system
3. Provide a nethod of configuring the system This shall allow for
future syst em changes or additions by users with proper
cl ear ance.

4. Qperating System Furnish a concurrent multi-tasking operating

system The operating systemal so shall support the use of other
comon software applications. Acceptable operating systens are
W ndows XP, W ndows System 7, Linux, and UNI X

5. System G aphics. The operator workstation software shall be
graphically oriented. The systemshall allow display of up to 10
graphi c screens at once for conparison and nonitoring of system
status. Provide a nethod for the operator to easily nove between
graphi ¢ di splays and change the size and |ocation of graphic

di spl ays on the screen. The system graphics shall be able to be

nodi fied while on-line. An operator with the proper password |eve
shall be able to add, delete, or change dynami c objects on a graphic.
Dynam ¢ objects shall include analog and binary values, dynam c text,
static text, and aninmation files. Gaphics shall have the ability to
show ani mation by shifting image files based on the status of the
obj ect.

6. Custom G aphics. Customgraphic files shall be created with the use

of a graphics generation package furnished with the system The

gr aphi cs generati on package shall be a graphically based systemthat

uses the nouse to create and nodi fy graphics that are saved
in industry standard formats such as PCX, TIFF, and GEM The
graphi cs generation package al so shall provi de the capability of

capturing or converting graphics from ot her prograns such as
Desi gner or Aut oCAD

7. Graphics Library. Furnish a conplete library of standard HVAC
equi pment graphics such as chillers, boilers, air handlers,
termnals, fan coils, and unit ventilators. This library al so shal
i ncl ude standard synbols for other equi pnent including fans,

punps, coils, valves, piping, danpers, and ductwork. The library

shal | be furnished in a file format conpatible with the graphics
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generation package program
8. The Controls Systenms Qperator Interfaces shall be user friendly,

readi | y understood and shall make nmaxi mum use of col ors,

gr aphi cs, i cons, enbedded i nages, aninmation, text based
infornmati on and data vi sual i zati on techni ques to enhance and
sinmplify the use and under st andi ng of the displays by

aut hori zed users at the ECC. The operating systemshall be Wndows XP or
better, and shall support the third party software.
9. Provide graphical user software, which shall mnimze the use of
keyboard t hrough the use of the nmouse and "point and click"
appr oach to nenu sel ection.
10. The software shall provide a nmulti-tasking type environment that
will allow the user to run several applications simultaneously.
The nouse or Alt-Tab keys shall be used to quickly select and swtch
bet ween multiple applications. The operator shall be

abl e automatically export data to and work in Mcrosoft Wrd,
Excel , and ot her Wndows based software programs, while
concurrently on-1line system al arns and nonitoring information

11. On-Line Hel p. Provide a context-sensitive, on-line help systemto
assist the operator in operating and editing the system On-line
hel p shall be available for all applications and shall provide the
rel evant data for that particular screen. Additional help
i nformati on shall be avail able through the use of hypertext.

12. User access shall be protected by a flexible and Owner re-definable
sof t war e- based password access protection. Password protection
shall be multi-level and partition able to acconmodate the varied

access requi rements of the different user groups to which individua

users may be assigned. Provide the means to define unique
access privileges for each individual authorized user. Provide the
neans to on-line manage password access control under the
control of a proj ect specific Master Password. Provide an audit
trail of all user activity on the Controls Systens including al

actions and changes.

13. The system shall be conpletely field-programabl e fromthe comon
operator’s keyboard thus allowi ng hard di sk storage of all data
automatically. Al prograns for the CUs shall be able to be
downl oaded fromthe hard di sk. The software shall provide the

23 09 23 - 24



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQIECT NO. 528A8-12-801
following functionality as a m ni num
a. Point database editing, storage and downl oadi ng of controller
dat abases.

b. Scheduling and override of building environmental contro

syst ens.
c. Collection and analysis of historical data.
d. Alarmreporting, routing, nmessaging, and acknow edgenent.
e. Definition and construction of dynam c col or graphic displays.
f. Real-time graphical view ng and control of environnent.
g. Scheduling trend reports.
h. Program editing.

Qperating activity log and system security.

j. Transfer data to third party software.
14. Provide functionality such that using the | east anobunt of steps to
initiate the desired event may performany of the follow ng

si mul t aneousl y:

a. Dynam c color graphics and graphic control

b. Al arm nmanagenent .

c. Event schedul i ng.

d. Dynamic trend definition and presentation

e. Program and dat abase editing.

f. Each operator shall be required to log on to the systemwth a
user nane and password to view, edit or delete the data. System
security shal | be selectable for each operator, and the password
shal |l be able to restrict the operator’s access for view ng and
changi ng the system prograns. Each operator shall automatically be

| ogged off the system if no keyboard or nouse activity is detected
for a selected tine.
15. Graphic Displ ays:
a. The workstation shall allow the operator to access vari ous system
schematics and floor plans via a graphical penetration schene,
menu selection, or text based comands. G aphic software shall permt
the inporting of AutoCAD or scanned pictures in the industry
st andard format (such as PCX, BMP, G F, and JPEG for use in the
system
b. System Graphics shall be project specific and schematically

correct for each system (ie: coils, fans, danpers |ocated per
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equi pnent supplied with project.) Standard system graphics that
do not match equi pment or system configurations are not
accept abl e. Operator shall have capability to manual ly operate
the entire system from each graphic screen at the ECC. Each system
graphic shall include a button/tab to a display of the applicable
sequence of operation

c. Dynamic tenperature values, humidity values, flow rates, and

stat us indication shall be shown in their locations and shal
autonmatically update to represent current conditions wthout
oper at or intervention and w thout pre-defined screen refresh
val ues.

d. Color shall be used to indicate status and change in status of
the equipnent. The state colors shall be user definable.
e. Aclipart library of HVAC equi pnent, such as chillers, boilers,
air handling units, fans, termnal units, punps, coils, standard
duct wor k, pi pi ng, valves and | aboratory synbols shall be provided in
the system The operator shall have the ability to add custom synbols to
the clipart [ibrary.
f. A dynam c display of the site-specific architecture show ng
status of the controllers, the ECC and network shall be provided.
g. The wi ndowi ng environnment of the workstation shall allow the user
to sinultaneously view several applications at a tinme to analyze
total building operation or to allow the display of graphic
associated with an alarmto be viewed w thout interrupting work
in progress. The graphic systemsoftware shall al so have the
capability to split screen, half portion of the screen with
graphi cal representation and the other half with sequence of
operation of the same HVAC system
16. Trend reports shall be generated on demand or pre-defined schedul e
and directed to nonitor display, printers or disk. As a mninmum the
system shall allow the operator to easily obtain the follow ng types
of reports:
a. A general list of all selected points in the network.
b. List of all points in the alarm
c. List of all points in the override status.
d. List of all disabled points.
e. List of all points currently | ocked out.
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—h

Li st of user accounts and password access | evels.
Li st of weekly schedul es.

s«

Li st of holiday programm ng.
List of Iimts and dead bands.

j. Customreports.
k. Systemdiagnostic reports, including, list of digital controllers
on the network.
. List of prograns.
2.5 BACNET DEVI CES
A. Al BACnet Devices — controllers, gateways, routers, actuators and
sensors shall conformto BACnet Device Profiles and shall be BACnet

Testing Laboratories (BTL) -Listed as conformng to those Device

Profiles. Protocol Inplenentation Confornance Statenents (PICSs),

descri bing the BACnet capabilities of the Devices shall be published

and avail able of the Devices through links in the BTL website.

1. BACnet Building Controllers, historically referred to as NACs, shall
conformto the BACnet B-BC Device Profile, and shall be BTL-Listed
as conforming to the B-BC Device Profile. The Device's PICS shall
be submitted.

2. BACnet Advanced Application Controllers shall conformto the BACnet
B- AAC Device Profile, and shall be BTL-Listed as confornmng to the
B- AAC Device Profile. The Device's PICS shall be subnmitted.

3. BACnet Application Specific Controllers shall conformto the BACnet
B- ASC Device Profile, and shall be BTL-Listed as confornmng to the
B- ASC Device Profile. The Device's PICS shall be submtted.

4. BACnet Smart Actuators shall conformto the BACnet B-SA Device
Profile, and shall be BTL-Listed as conformng to the B-SA Device
Profile. The Device's PICS shall be subnitted.

5. BACnet Smart Sensors shall conformto the BACnet B-SS Device
Profile, and shall be BTL-Listed as conformng to the B-SS Device
Profile. The Device's PICS shall be submtted.

6. BACnet routers and gateways shall conformto the BACnet B-OTH Device
Profile, and shall be BTL-Listed as conformng to the B-OTIH Device
Profile. The Device's PICS shall be submtted.

2.6 CONTROLLERS
A. Ceneral. Provide an adequate nunber of BTL-Listed B-BC buil ding
controllers and an adequate nunber of BTL-Listed B-AAC advanced
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application controllers to achieve the performance specified in the
Part 1 Article on “System Performance.” Each of these controllers shal
neet the follow ng requirenents.

1. The controller shall have sufficient nmenory to support its operating
system dat abase, and programm ng requirenents.

2. The building controller shall share data with the ECC and the ot her
net wor ked buil ding controllers. The advanced application controller
shall share data with its building controller and the other
net wor ked advanced application controllers.

3. The operating systemof the controller shall nmanage the input and
out put communi cation signals to allow distributed controllers to
share real and virtual object information and allow for centra
noni toring and al ar ns.

4. Controllers that perform scheduling shall have a real-tine cl ock.

5. 5. The controller shall continually check the status of its

processor

and nenmory circuits. If an abnormal operation is detected, the
control l er shall

a. assune a predeterm ned failure node, and

b. generate an alarmnotification
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The controller shall comrunicate with other BACnet devices on the
i nternetwork using the BACnet Read (Execute and Initiate) and Wite
(Execute and Initiate) Property services.
Communi cati on.
a. Each controller shall reside on a BACnet network using the |1SO
8802-3 (Ethernet) Data Link/Physical |ayer protocol for its
conmuni cations. Each building controller also shall perform
BACnet routing if connected to a network of custom application
and application specific controllers.
b. The controller shall provide a service conmuni cation port using
BACnet Dat a Li nk/ Physical |ayer protocol for connection to a
portable operator’s term nal
Keypad. A |ocal keypad and display shall be provided for each

controller. The keypad shall be provided for interrogating and

editing data. Provide a systemsecurity password shall be avail able

to prevent unauthorized use of the keypad and displ ay.

9.

Serviceability. Provide diagnostic LEDs for power, conmunication,
and processor. Al wiring connections shall be nade to field-

renovabl e, nodul ar terminal strips or to a ternmination card

connected by a ribbon cabl e.

10. Menory. The controller shall maintain all BIOS and progranm ng

information in the event of a power loss for at |least 72 hours.

11. The controller shall be able to operate at 90%to 110% of nom na

vol t age rating and shall perform an orderly shutdown bel ow 80%

nom nal vol tage. Controller operation shall be protected against

electrical noise of 5to 120 Hz and from keyed radios up to 5 Wat 1 m
(3 ft).

Provi de BTL-Listed B-ASC application specific controllers for each

pi ece of equi pment for which they are constructed. Application

specific controllers shall comunicate with other BACnet devices on the

i nternetwork using the BAChet Read (Execute) Property service.

1. Each B-ASC shall be capabl e of stand-al one operation and shal
conti nue to provide control functions w thout being connected to the
net wor k.

2. Each B-ASC will contain sufficient I/O capacity to control the

t ar get system

3. Conmuni cati on.
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a. Each controller shall reside on a BACnet network using the |ISO
8802- 3 (Ethernet) Data Link/Physical |ayer protocol for its
conmuni cations. Each building controller also shall perform
BACnet routing if connected to a network of custom application
and application specific controllers.
b. Each controller shall have a BACnet Data Link/Physical |ayer
conpati bl e connection for a | aptop conputer or a portable
operator’s tool. This connection shall be extended to a space
tenperature sensor port where shown.
4, Serviceability. Provide diagnostic LEDs for power, conmmunication,

and processor. Al wiring connections shall be nade to fi el d-
renovabl e, nodul ar terminal strips or to a termination card
connected by a ribbon cabl e.

5. Menory. The application specific controller shall use nonvolatile
menory and nmaintain all BIGOS and programming information in the

event of a power |oss.

6. Immunity to power and noise. Controllers shall be able to operate at

90% to 110% of nomi nal voltage rating and shall performan orderly

shut down bel ow 80% Operation shall be protected against electrical

noi se of 5-120 Hz and fromkeyed radios up to 5 Wat 1 m (3 ft).

7. Transforner. Power supply for the ASC nust be rated at a m ni num of

125% of ASC power consunption and shall be of the fused or current

l[imting type.

Direct Digital Controller Software

1. The software programs specified in this section shall be
commercially available, concurrent, multi-tasking operating system

and support the use of software application that operates under DOS

or M crosoft W ndows.

2. Al points shall be identified by up to 30-character point nane and
16-character point descriptor. The sane nanes shall be used at the

ECC.

3. Al control functions shall execute within the stand-al one control

units via DDC algorithns. The VA shall be able to custom ze control

strategi es and sequences of operations defining the appropriate

control | oop al gorithnms and choosing the optimum | oop paraneters.

4. Al controllers shall be capable of being progranmed to utilize stored

default values for assured fail-safe operation of critical processes.
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Default val ues shall be invoked upon sensor failure or, if the
pri mary value is normally provided by the central or another CU, or
by | oss of bus communi cation. |Individual application software packages
shal | be structured to assune a fail-safe condition upon |oss of
i nput sensors. Loss of an input sensor shall result in output of a
sensor-fail ed nessage at the ECC. Each ACU and RCU shall have
capability for |local readouts of all functions. The UCUs shall be
read renotely.
5. Al DDC control |oops shall be able to utilize any of the follow ng
control nodes:
a. Two position (on-off, slowfast) control
b. Proportional control
c. Proportional plus integral (Pl) control
d. Proportional plus integral plus derivative (PID) control. Al PID
programs shall automatically invoke integral wind up prevention
routi nes whenever the controlled unit is off, under nanua

control of an automation systemor tinme initiated program

e. Automatic tuning of control | oops.

6. System Security: Qperator access shall be secured using individua
password and operator’s nane. Passwords shall restrict the operator to
the | evel of object, applications, and system functions assigned to
him A mininmum of six (6) levels of security for operator access shall be

provi ded.

7. Application Software: The controllers shall provide the foll ow ng
prograns as a mnimum for the purpose of optimzing energy
consunption while mai nt ai ni ng confortabl e environment for occupants. A
application software shall reside and run in the systemdigita

controllers. Editing of the application shall occur at the ECC or via a
portabl e operator’s termnal, when it is necessary, to access directly the
progranmabl e unit.
a. Power Denand Limting (PDL): Power demand liniting program shal
noni tor the buil ding power consunption and limt the

consunpti on of electricity to prevent peak demand charges.
PDL shal | continuously track the electricity consunption
froma pul se input generated at the kil owatt-hour/denmand
electric neter. PDL shall sanple the neter data to
continuously forecast the electric denmand likely to be used
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during successive tine intervals. If the forecast denand

indicates that electricity usage will likely to exceed a user preset
maxi mum al | owabl e | evel, then PDL shall automatically shed
el ectrical |oads. Once the demand | oad has net, |oads that have

been shed shall be restored and returned to normal nopde. Control
system shal | be capable of demand limting by resetting the
HVAC syst em set points to reduce | oad while maintaining indoor

air quality.
b. Econon zer: An econoni zer program shall be provided for VAV
systens. This programshall control the position of air

handl er relief, return, and outdoors danpers. |If the
outdoor air dry bulb tenperature falls outdoor air dry bulb
tenperature and humi dity fall bel ow changeover set point the
energy control center wll nodul ate the danpers to provide
100 percent outdoor air. The operator shall be able to override the
econom zer cycle and return to m ni num out door air operation at any
tinme.

c. N ght Setback/Mrning Warm up Control: The system shall provide
t he ability to automatically adjust set points for this mode of
operation.
d. Optinmum Start/Stop (OSS): Optinumstart/stop program shal
automatically be coordinated with event scheduling. The OSS
program shall start HVAC equi pnent at the | atest

possible time that will allow the equipment to achieve the
desired zone condition by the tinme of occupancy, and it shal

al so shut down HVAC equi pnent at the earliest possible tine
before the end of the occupancy period and still maintain
desired comfort conditions. The OSS program shal |l consi der both
out si de weat her conditions and inside zone conditions. The program
shal | autonmatically assign |onger |ead times for weekend and hol i day
shut downs. The program shall poll all zones served by the
associ ated AHU and shal |l select the warnest and cool est zones.
These shall be used in the start tine calcul ation. It shall be
possi bl e to assign occupancy start tines on a per air handl er

unit basis. The program shall neet the |ocal code
requi rements for m ni mum outdoor air while the building is
occupi ed. Mdification of assigned occupancy start/stop tines
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shal | be possible via the ECC.
e. Event Scheduling: Provide a conprehensive menu driven programto

automatically start and stop designated points or a group of

poi nts according to a stored tine. This programshall provide the
capability to individually command a point or group of points. Wen
points are assigned to one common |l oad group it shall be possible to
assi gn vari abl e tine advances/ del ays between each successive start or

st op wi thin that group. Scheduling shall be cal endar based and advance

schedul es may be defined up to one year in advance. Advance
schedul e shall override the day-to-day schedul e. The operator shall be
abl e to define the followi ng information:

1) Tine, day.

2) Commands such as on, off, auto.

3) Time del ays between successive conmands.

4) Manual overriding of each schedul e.

5) Al ow operator intervention
f. Alarm Reporting: The operator shall be able to deternine the

action to be taken in the event of an alarm Alarms shall be
routed to the ECC based on tine and events. An alarm shall be
able to start prograns, login the event, print and display the
nessages. The system shall allow the operator to prioritize the
alarnms to mnimze nui sance reporting and to speed operator’s

response to critical alarns. A m ni mum of six (6) priority

| evel s of alarns shall be provided for each point.

g. Renote Communi cations: The systemshall have the ability to dia

out in the event of an alarmto the ECC and al pha-nuneric
pagers. The alarm nmessage shall include the name of the calling

| ocation, the device t hat generated the alarm and the al arm
message itself. The operator shall be able to renotely access
and operate the system using di al up conmuni cati ons. Renote
access shall allow the operator to function the sanme as | oca
access.

h. Mai ntenance Managenent (PM: The program shal |l nonitor equi pnent

status and generate nmai ntenance nessages based upon the operators
defined equi pnent run tinme, starts, and/or cal endar date
limts. A preventative mai ntenance alarm shall be printed
i ndi cating mai nt enance requirements based on pre-defined
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run tinme. Each preventive nessage shall include point
description, limt
criteria and preventative maintenance instruction assigned to
that limt. A mninmmof 480-character PM shall be provided for
each conponent of units such as air handling units.
2.7 SENSORS (AR, WATER AND STEAM

A Sensors’ mneasurenents shall be read back to the DDC system and
shall be visible by the ECC

B. Tenperature and Hum dity Sensors shall be electronic, vibration and
corrosion resistant for wall, imrersion, and/or duct nmounting. Provide
all renpte sensors as required for the systens.
1. Tenperature Sensors: therm stor type for terminal units and

Resi stance Tenperature Device (RTD) with an integral transnitter

type for all other sensors.

a. Duct sensors shall be rigid or averagi ng type as shown on
drawi ngs. Averaging sensor shall be a minimumof 1 linear ft of
sensing el enent for each sq ft of cooling coil face area.

b. I mersi on sensors shall be provided with a separable well mnade of
stai nless steel, bronze or nonel material. Pressure rating of
well is to be consistent with the systempressure in which it is
to be installed.

c. Space sensors shall be equipped with in-space User set-point
adj ustment, override switch, numerical tenperature display on
sensor cover, and conmuni cation port. Match roomthernostats
Provi de a tool ed-access cover.

1) Public space sensor: setpoint adjustnent shall be only through
the ECC or through the DDC system s di agnostic device/l aptop.
Do not provide in-space User set-point adjustment. Provide an
opaque keyed-entry cover if needed to restrict in-space User
set - poi nt adj ustnent.

2) Psychiatric patient room sensor: sensor shall be flush with
wal |, shall not include an override switch, numerica
tenmperature di splay on sensor cover, shall not include a
comuni cation port and shall not allow in-space User set-point
adj ust nent. Setpoint adjustnment shall be only through the ECC
or through the DDC system s di agnostic device/laptop. Provide
a stainless steel cover plate with an insul ated back and
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security screws.
d. Qutdoor air tenperature sensors shall have watertight inlet
fittings and be shielded fromdirect sunlight.

e. Roomsecurity sensors shall have stainless steel cover plate with

i nsul ated back and security screws.
f. Wre: Tw sted, shielded-pair cable.
g. Qutput Signal: 4-20 na.
2. Hum dity Sensors: Bul k pol yner sensing el ement type.
a. Duct and room sensors shall have a sensing range of 20 to 80
percent with accuracy of £+ 2 to + 5 percent RH, including
hyst eresi s, linearity, and repeatability.
b. Qutdoor humidity sensors shall be furnished with el enent guard
and nmounting plate and have a sensing range of 0 to 100
percent RH.
c. 4-20 ma continuous output signal
Static Pressure Sensors: Non-directional, tenperature conpensated.
1. 4-20 ma out put signal
2. 0to 5 inches wg for duct static pressure range.
3. 0to 0.25 inch wg for Building static pressure range.
Water flow sensors:
1. Type: Insertion vortex type with retractabl e probe assenbly and 2
inch full port gate valve

Pi pe size: 3 to 24 inches.

Mounting connection: 2 inch 150 PSI fl ange.

e o owp

Sensor assenbly: Design for expected water flow and pipe size.
e. Seal : Teflon (PTFE).
2. Controller:
a. Integral to unit.
b. Locally display flow rate and total.
c. Qutput flow signal to BMCS: Digital pulse type.
3. Perfornmance:
a. Turndown: 20:1
b. Response time: Adjustable from1l to 100 seconds.
c. Power: 24 volt DC
4. Install flow neters according to manufacturer’s recomendati ons.
Wher e recommended by nmanufacturer because of mounting conditions,
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provide flow rectifier.
E. Water Flow Sensors: shall be insertion turbine type with turbine
el ement, retractor and preanplifier/transmtter mounted on a two-inch
full port isolation valve; assenbly easily renoved or installed as a
single unit under line pressure through the isolation valve w thout
interference with process flow, calibrated scale shall allow precise
posi tioning of the flow elenent to the required insertion depth within
plus or mnute 1 M (0.05 inch); wetted parts shall be constructed of
stainl ess steel. Operating power shal | be nomi nal 24 VDC. Loca
i nstant aneous flow i ndicator shall be LED type in NEMA 4 enclosure with
3-1/2 digit display, for wall or panel nount i ng.
1. Performance characteristics:
a. Anbient conditions: -40°Cto 60°C (-40°F to 140°F), 5 to 100%
hum dity.
b. Operating conditions: 850 kPa (125 psig), 0°Cto 120°C (30°F to
250°F), 0.15 to 12 mper second (0.5 to 40 feet per second)
vel ocity.

c. Nonminal range (turn down ratio): 10 to 1

d. Preanplifier nmounted on neter shall provide 4-20 na divided pul se
out put or switch closure signal for units of volume or nmass per a
ti me base. Si gnal transm ssion distance shall be a mini mum of
1,800 neters (6,000 feet). Preanplifier for bi-directional flow
nmeasur enent shal | provide a directional contact closure froma
relay nounted in the preanplifier

e. Pressure Loss: Maximum 1 percent of the line pressure in line

si zes above 100 mm (4 inches).

f. Anbient tenperature effects, |ess than 0.005 percent calibrated
span per °C (°F) tenperature change.

g. RFI effect - flow nmeter shall not be affected by RFI

h. Power supply effect |less than 0.02 percent of span for a

variation of plus or mnus 10 percent power supply.
F. Flow switches:
1. Shall be either paddle or differential pressure type.
a. Paddle-type switches (liquid service only) shall be UL Listed,
SPDT snhap-acting, adjustable sensitivity with NEVA 4
encl osure.
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b. Differential pressure type switches (air or water service) shal
be UL listed, SPDT snap acting, NEMA 4 enclosure, with scale
range and differential suitable for specified application.

G Current Switches: Current operated switches shall be self powered,
solid state with adjustable trip current as well as status, power, and
relay command status LED indication. The switches shall be selected to
match the current of the application and output requirenents of the DDC
syst ens.

2.8 THERMOSTATS AND HUM DI STATS

A. Roomthernostats controlling unitary standal one heating and cooling
devi ces not connected to the DDC system shall have three nodes of
operation (heating - null or dead band - cooling). Thernostats for
pati ent bedroons shall have capability of being adjusted to elimnate
null or dead band. Wall mounted thernmostats shall have polished or
brushed al unmi num satin chrome manufacturer's recomendation finish,
set poi nt range and tenperature display and external adjustnment:

1. Electronic Thernostats: Solid-state, mcroprocessor based,

programmuabl e to daily, weekend, and holiday schedul es.

a. Public Space Thernostat: Public space thernostat shall have a
therm stor sensor and shall not have a visible nmeans of set point
adj ustment. Adjustnent shall be via the digital controller to
which it is connected.

b. Patient Room Thernmopstats: therm stor with in-space User set point
adj ust ment and an on-casing roomtenperature numnerical tenperature
di spl ay.

c. Psychiatric Patient Room Sensors: El ectronic duct sensor as noted
under Article 2.4.

d. Battery replacenent w thout program| oss.
B. Strap-on thernostats shall be enclosed in a dirt-and-noisture proof

housing with fixed tenperature sw tching point and single pole, double
throw switch.

C. Freezestats shall have a m nimum of 300 nm (one |linear foot) of sensing
el ement for each 0.093 square neter (one square foot) of coil area. A
freezing condition at any increnent of 300 mm (one foot) anywhere al ong
the sensing el ement shall be sufficient to operate the thernostatic
el ement. Freezestats shall be manual | y-reset.

D. Room Hum di stats: Provide fully proportioning humdistat with
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adjustable throttling range for accuracy of settings and conservation.
The huni distat shall have set point scales shown in percent of relative
hum dity | ocated on the instrunent. Systems showi ng noist/dry or
hi gh/ | ow are not acceptabl e.

2.9 FINAL CONTROL ELEMENTS AND OPERATCRS

A. Fail Safe Operation: Control valves and danpers shall provide "fail
safe" operation in either the normally open or normally cl osed position
as required for freeze, noisture, and snoke or fire protection.
B. Spring Ranges: Range as required for system sequencing and to provide
tight shut-off.
C. Power Operated Control Danpers (other than VAV Boxes): Factory
fabricated, bal anced type danpers. Al nodul ati ng danpers shall be
opposed bl ade type and gasketed. Bl ades for two-position, duct-
nount ed danpers shall be parallel, airfoil (streamined) type for
m ni mum noi se generati on and pressure drop
1. Leakage: Except as specified in subparagraph 2 bel ow, maxi nmum
| eakage in closed position shall not exceed 7 L/'S (15 CFMs)
differential pressure for outside air and exhaust danpers and 200
L/'S/ square neter (40 CFMsq. ft.) at 50 mm (2 inches) differentia
pressure for other danpers.

2. Frame shall be galvani zed steel channel with seals as required to
neet | eakage criteria.

3. Bl ades shall be gal vani zed steel or alum num 200 mm (8 inch)
maxi mum wi dth, with edges seal ed as required.

4. Bearing shall be nylon, bronze sleeve or ball type.
Hardware shall be zinc-plated steel. Connected rods and |inkage
shall be non-slip. Wrking parts of joints shall be brass, bronze
nyl on or stainless steel.

6. Maxi mumair velocity and pressure drop through free area the
danpers:
a. Snoke danper in air handling unit: 305 neter per ninute (1000

fpm.

b. Duct nounted danper: 600 neter per mnute (2000 fpm.

c. Maximumstatic pressure |loss: 50 Pascal (0.20 inches water gage).
D. Snmoke Danpers and Conbi nation Fire/ Snroke Danpers: Danpers and

operators are specified in Section 23 31 00, HVAC DUCTS AND CASI NGS.
Control of these danmpers is specified under this Section.
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E. Control Val ves:

1. Valves shall be rated for a m nimum of 150 percent of system
operating pressure at the valve location but not |ess than 900 kPa
(125 psiQ).

2. Valves 50 mm (2 inches) and smaller shall be bronze body with
threaded or flare connections.

3. Valves 60 nmm (2 1/2 inches) and | arger shall be bronze or iron body
wi th flanged connecti ons.

4. Brass or bronze seats except for valves controlling nmedia above 100
degrees C (210 degrees F), which shall have stainless steel seats.

5. Flow characteristics:

a. Three way nodul ating val ves shall be gl obe pattern. Position
versus flow relation shall be linear relation for steamor equal
percentage for water flow control.

b. Two-way nodul ating val ves shall be gl obe pattern. Position
versus flow relation shall be linear for steam and equal
percentage for water flow control.

c. Two-way 2-position valves shall be ball, gate or butterfly type.

6. Maxi num pressure drop:

a. Two position steamcontrol: 20 percent of inlet gauge pressure.

b. Mdul ating Steam Control: 80 percent of inlet gauge pressure
(acoustic velocity linmtation).

c. Modul ating water flow control, greater of 3 meters (10 feet) of
wat er or the pressure drop through the apparatus.

7. Two position water valves shall be |ine size.

2.10 AR FLOW CONTRCOL

A. Airflow and static pressure shall be controlled via digital controllers

with inputs fromairflow control measuring stations and static pressure
inputs as specified. Controller outputs shall be analog or pulse width
modul ati ng out put signals. The controllers shall include the
capability to control via sinple proportional (P) control, proportional
plus integral (Pl), proportional plus integral plus derivative (PID),
and on-off. The airflow control prograns shall be factory-tested
prograns that are docunented in the literature of the control

manuf act urer.

B. Air Flow Measuring Station -- Electronic Thermal Type:

1. Air Flow Sensor Probe:
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a. Each air flow sensor shall contain two individual thernmal sensing
el ements. One elenent shall determ ne the velocity of the air
streamwhil e the other elenment shall conmpensate for changes in
tenperature. Each thermal flow sensor and its associated control
circuit and signal conditioning circuit shall be factory
calibrated and be interchangeable to allow replacenment of a
sensor without recalibration of the entire flow station. The
sensor in the array shall be located at the center of equal area
segnent of the duct and the nunber of sensors shall be adequate to
accommodat e the expected velocity profile and variation in flow
and tenmperature. The airflow station shall be of the insertion
type in which sensor support structures are inserted fromthe
outside of the ducts to nake up the conplete electronic velocity
array.

b. Thernmal flow sensor shall be constructed of hernetically seal ed
therm stors or nickel chromiumor reference grade plati numwre,
wound over an epoxy, stainless steel or ceram c mandrel and coated
with a material suitable for the conditions to be encountered. Each
dual sensor shall be nmounted in an extruded al um num all oy strut.

2. Ar Flow Sensor Gid Array:

a. Each sensor grid shall consist of a lattice network of
temperature sensors and linear integral controllers (ICs)
situated inside an alum num casing suitable for nounting in a
duct. Each sensor shall be mounted within a strut facing
downstream of the airflow and | ocated so that it is protected on the
upstreamside. All wiring shall be encased (out of the air stream to
prot ect agai nst mechani cal damage.

b. The casing shall be made of wel ded al umi num of sufficient
strength to prevent structural bending and bowing. Steel or iron
conposite shall not be acceptable in the casing material.

c. Pressure drop through the flow station shall not exceed 4 Pascal
(0.015" WG ) at 1,000 neter per mnute (3,000 FPM.

23 09 23 - 40



CLI NOO2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROJECT NO. 528A8-12-801

3. Electronics Panel
a. Eectronics Panel shall consist of a surface nounted encl osure
conpl ete with solid-state mcroprocessor and software.
b. Electronics Panel shall be A/ C powered 120 VAC 24 VAC and
shall have the capability to transmt signals of 0-5 VDC, 0-10 VCD or
4-20 ma for use in control of the HVAC Systems. The el ectronic panel
shall have the capability to accept user defined scaling paraneters for
al I out put si gnal s.
c. Electronics Panel shall have the capability to digitally display
airflow in CFM and tenperature in degrees F degrees C. The
di spl ays shall be provided as an integral part of the el ectronics panel
The el ectronic panel shall have the capability to totalize the output
flowin CFMfor two or nmore systems, as required. A single output
signal may be provided which will equal the sumof the systens
totalized. Qutput signals shall be provided for tenperature and
airflow Provide renmpbte nmounted air flow or tenmperat ure displ ays
where indicated on the plans.
d. Electronics Panel shall have the foll ow ng:
1) Mnimum of 12-bit A/ D conversion
2) Field adjustable digital primry output offset and gain
3) Airflow anal og output scaling of 100 to 10,000 FPM
4) Tenperature anal og output scaling from-45°Cto 70°C (-50°F to
160°F).
5) Anal og output resolution (full scale output) of 0.025% e.
All readi ngs shall be in|l.P. S.1. units.
4. Thermal flow sensors and its electronics shall be installed as per
manufacturer’s instructions. The probe sensor density shall be as
fol | ows:

Probe Sensor Density

Area (sq.ft.) Qy. Sensor s
<"1
>l to <4

4 10 <3
8 to <12
12 to <16 12

o o |~ (N

23 09 23 - 41



16

23 09 23 - 42

CLI NOO2
STRATTON VA MEDI CAL CENTER

RENOVATE 4A & CORE for CLC
VA PROJECT NO. 528A8-12-801



CLI NOO2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROJECT NO. 528A8-12-801

a. Complete installation shall not exhibit nore than £ 2.0%error in
ai rfl ow neasurenent output for variations in the angle of flow of up
to 10 percent in any direction fromits calibrated orientation.
Repeat ability of readings shall be within £ 0.25%

D. Static Pressure Measuring Station: shall consist of one or nore static

pressure sensors and transmitters along with relays or auxiliary

devices as required for a conplete functional system The span of the

transmtter shall not exceed two tinmes the design static pressure at the
poi nt of measurenent. The output of the transmitter shall be true

representation of the input pressure with plus or minus 25 Pascal (0.1

inch) WG of the true input pressure:

1. Static pressure sensors shall have the sane requirenents as A rfl ow
Measuri ng Devices except that total pressure sensors are optional, and
only nmultiple static pressure sensors positioned on an equal area
basi s connected to a network of headers are required.

2. For systems with nultiple major trunk supply ducts, furnish a static
pressure transmitter for each trunk duct. The transmitter signa
representing the lowest static pressure shall be selected and this
shall be the input signal to the controller

3. The controller shall receive the static pressure transnmtter signal and
CU shall provide a control output signal to the supply fan capacity
control device. The control node shall be proportional plus integral (Pl)
(automatic reset) and where required shall also include derivative
node.

4. In systems with nmultiple static pressure transnitters, provide a
switch | ocated near the fan discharge to prevent excessive pressure
during abnormal operating conditions. Hgh-limt swtches shall be
manual | y-reset.

Constant Vol une Control Systens shall consist of an air flow neasuring

station along with such relays and auxiliary devices as required to produce

a conmplete functional system The transnmitter shall receive its air flow

signal and static pressure signal fromthe fl ow measuring station and

shal | have a span not exceeding three tinmes the design flow rate. The CU
shal |l receive the transmtter signal and shall provide an output to the fan
vol ume control device to maintain a constant flow rate. The CU shall
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provi de proportional plus integral (Pl) (automatic reset) control node and
where required al so inverse derivative node. Overall system accuracy shall
be plus or mnus the equivalent of 2 Pascal (0.008 inch) velocity pressure
as neasured by the flow station
F. Airflow Synchroni zation

1. Systems shall consist of an air flow measuring station for each
supply and return duct, the CU and such relays, as required to
provide a conplete functional systemthat will naintain a constant
flowrate difference between supply and return air to an accuracy of
+10% In systens where there is no suitable location for a flow
measuring station that will sense total supply or return flow,
provide nultiple flow stations with a differential pressure
transmtter for each station. Signals fromthe multiple transmtters
shall be added through the CU such that the resultant signal is a
true representation of total flow

2. The total flow signals fromsupply and return air shall be the input
signals to the CU This CU shall track the return air fan capacity
in proportion to the supply air flow under all conditions.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Ceneral:

1. Examine project plans for control devices and equi prent | ocations;
and report any discrepancies, conflicts, or omssions to VA COR for
resol ution before proceeding for installation

2. Install equipnment, piping, wiring /conduit parallel to or at right
angl es to building lines.

3. Install all equiprment and piping in readily accessible [ocations. Do
not run tubing and conduit conceal ed under insulation or inside
duct s.

4. Mount control devices, tubing and conduit |ocated on ducts and
apparatus with external insulation on standoff support to avoid
interference with insulation.

5. Provide sufficient slack and flexible connections to allow for
vi bration of piping and equi pnent.

6. Run tubing and wire connecting devices on or in control cabinets
parallel with the sides of the cabinet neatly racked to pernit
traci ng.
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7. Install equipment |evel and plum
B. Electrical Wring Installation
1. All wiring cabling shall be installed in conduits. Install conduits

and wiring in accordance with Specification Section 26 05 33
RACEVWAY AND BOXES FOR ELECTRI CAL SYSTEMS. Conduits carrying contro
wiring and cabling shall be dedicated to the control wring and
cabling: these conduits shall not carry power wiring. Provide
pl astic end sl eeves at all conduit terminations to protect wiring
from burrs.

2. Install anal og signal and conmmuni cati on cables in conduit and in
accordance with Specification Section 26 05 21. Install digita
comuni cation cables in conduit and in accordance with Specification
Section 27 15 00, Communi cati ons Horizontal Cabling.

3. Install conduit and wiring between operator workstation(s), digita
controllers, electrical panels, indicating devices, instrunmentation,
m scel | aneous al arm points, thernostats, and relays as shown on the

dr awi ngs or as required under this section

4. Install all electrical work required for a fully functional system

and not shown on electrical plans or required by electrica

speci fications. VWhere | ow voltage (less than 50 volt) power is

required, provide suitable Class B transforners.

5. Install all systemconponents in accordance with |ocal Building Code

and Nati onal Electric Code.

a. Splices: Splices in shielded and coaxial cables shall consist of
term nations and the use of shielded cable couplers. Term nations
shall be in accessible |locations. Cables shall be harnessed with

cabl e ties.

b. Equipnent: Fit all equiprment contained in cabinets or panels wth
servi ce | oops, each |l oop being at | east 300 nm (12 i nches) | ong.
Equi prent for fiber optics systemshall be rack nounted, as
applicable, in ventilated, self-supporting, code gauge stee
encl osure. Cabl es shall be supported for m ni nrum sag.

c. Cable Runs: Keep cable runs as short as possible. Allow extra

[ ength for connecting to the terminal board. Do not bend flexible

coaxial cables in a radius less than ten tines the cabl e outside

di anet er.

d. Use vinyl tape, sleeves, or gronmets to protect cables from
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vi bration at points where they pass around sharp corners, through

wal | s, panel cabi nets, etc.

6. Conceal cables, except in mechanical roons and areas where ot her

conduits and pi ping are exposed.

7. Permanently |abel or code each point of all field termnal strips to

show

the instrunent or itemserved. Col or-coded cable with cable

di agrans nay be used to acconplish cable identification.

8. Gounding: ground electrical systens per manufacturer’s witten

requirenents for proper and safe operation

C. Instal

Sensors and Controls:

1. Tenperature Sensors:

a. Install all sensors and instrumentation according to
manufacturer’s witten instructions. Tenperature sensor |ocations
shal|l be readily accessible, permtting quick replacenent and
servicing of themw thout special skills and tools.

b. Calibrate sensors to accuracy specified, if not factory
cal i brat ed.

c. Use of sensors shall be limted to its duty, e.g., duct sensor

shal | not be used in lieu of room sensor.

d. Install roomsensors permanently supported on wall frane. They

shal | be nounted at 1.5 neter (5.0 feet) above the finished

floor.

e. Munt sensors rigidly and adequately for the environnent wthin

whi ch the sensor operates. Separate extended-bulb sensors form

contact with netal casings and coils using insul ated standoffs.

f. Sensors used in mxing plenum and hot and cold decks shall be of

t he averagi ng of type. Averagi ng sensors shall be installed in a

serpentine manner horizontal ly across duct. Each bend shall be

supported with a capillary clip.

g. Al pipe nounted tenperature sensors shall be installed in wells.

h. Al wires attached to sensors shall be air sealed in their

conduits or in the wall to stop air transmtted from other areas

af fecti ng sensor r eadi ng.

or

Permanently mark term nal blocks for identification. Protect al
circuits to avoid interruption of service due to short-circuiting
other conditions. Line-protect all wiring that comes from

external sources to the site fromlightning and static electricity.
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2. Pressure Sensors:
a. Install duct static pressure sensor tips facing directly

downstream of airfl ow.

b. Install high-pressure side of the differential sw tch between the

punp di scharge and the check val ve.

c. Install snubbers and isolation val ves on steam pressure sensing
devi ces.

3. Actuators:

a. Mount and |ink danper and val ve actuators according to
manufacturer’s witten instructions.

b. Check operation of danper/actuator conbination to confirmthat
actuat or nodul at es danper snoothly throughout stroke to both open and
cl osed position.

c. Check operation of valve/actuator conbination to confirmthat
actuat or nodul ates val ve snmoothly in both open and cl osed
posi tion.

4. Fl ow Switches:

a. Install flow switch according to nanufacturer’s witten
i nstructions.

b. Mount flow switch a mininumof 5 pipe dianeters up streamand 5
pi pe di aneters downstream or 600 mm (2 feet) whichever is
greater, fromfittings and other obstructions.

c. Assure correct flow direction and alignment.

d. Mount in horizontal piping-flow switch on top of the pipe.

D. Installation of network:

1. Ethernet:
a. The network shall enploy Ethernet LAN architecture, as defined by
| EEE 802.3. The Network Interface shall be fully Internet
Pr ot ocol (I'P) conmpliant allow ng connection to currently

installed | EEE 802.3, Conpliant Ethernet Networks.
b. The network shall directly support connectivity to a variety of
cabling types. As a mninum provide the follow ng connectivity:
100 Base TX (Category 5e cabling) for the comunications between the
ECC and the B-BC and the B-AAC controllers.

2. Third party interfaces: Contractor shall integrate real-time data
frombuilding systens by other trades and dat abases originating from
ot her manufacturers as specified and required to make the system

23 09 23 - 47



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQIECT NO. 528A8-12-801
work as one system

E. Installation of digital controllers and progranm ng:

1. Provide a separate digital control panel for each major piece of
equi pnment, such as air handling unit, chiller, punping unit etc.
Points used for control | oop reset such as outdoor air, outdoor
hum dity, or space tenperature could be |ocated on any of the renote
control wunits.

2. Provide sufficient internal nenory for the specified contro
sequences and trend | oggi ng. There shall be a mni num of 25 percent
of available nmenory free for future use.

3. System point nanes shall be nodul ar in design, permtting easy
operator interface without the use of a witten point index.

4, Provide software programming for the applications intended for the
systens specified, and adhere to the strategy al gorithns provided.

5. Provide graphics for each piece of equipnment and floor plan in the
buil ding. This includes each chiller, cooling tower, air handling
unit, fan, termnal unit, boiler, punping unit etc. These graphics
shall show all points dynamcally as specified in the point list.

3.2 SYSTEM VALI DATI ON AND DEMONSTRATI ON
A. As part of final system acceptance, a system denonstration is required

(see below). Prior to start of this denonstration, the contractor is

to performa conplete validation of all aspects of the controls and

i nstrunentation system

B. Validation

1. Prepare and subnmit for approval a validation test plan including
test procedures for the performance verification tests. Test Plan
shal | address all specified functions of the ECC and all specified
sequences of operation. Explain in detail actions and expected
results used to denonstrate conpliance with the requirenents of this
specification. Explain the nethod for sinulating the necessary
condi tions of operation used to dempnstrate performance of the
system Test plan shall include a test check list to be used by the
Installer’s agent to check and initial that each test has been
successfully conpleted. Deliver test plan docunentation for the
performance verification tests to the owner’s representative 30 days
prior to start of performance verification tests. Provide draft
copy of operation and mai ntenance manual with performance
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verification test.
2. After approval of the validation test plan, installer shall carry
out all tests and procedures therein. Installer shall completely
check out, calibrate, and test all connected hardware and software
to insure that system performs in accordance with approved
specifications and sequences of operation submtted. Installer
shal | conpl ete and submt Test Check List.
Denonstrati on
1. Systemoperation and calibration to be denonstrated by the installer
in the presence of the Architect or VA s representative on random
sampl es of equi pment as dictated by the Architect or VA's
representative. Should random sampling indicate i mproper
comm ssi oni ng, the owner reserves the right to subsequently witness
conplete calibration of the systemat no addition cost to the VA
2. Denonstrate to authorities that all required safeties and life
safety functions are fully functional and conplete.
3. Make accessible, personnel to provide necessary adjustnments and
corrections to systens as directed by bal anci ng agency.
4. The follow ng witnessed denonstrations of field control equi pment
shal | be incl uded:
a. oserve HVAC systens in shut down condition. Check danpers and
val ves for normal position.
b. Test application software for its ability to comrunicate with
digital controllers, operator workstation, and upl oadi ng and
downl oadi ng of control prograns.
c. Denonstrate the software ability to edit the control program of f-
l'ine.
d. Denonstrate reporting of alarmconditions for each al arm and
ensure that these alarns are received at the assigned | ocation
i ncl udi ng operat or workstati ons.
e. Denonstrate ability of software programto function for the
i ntended applications-trend reports, change in status etc.
f. Denmonstrate via graphed trends to show the sequence of operation
is executed in correct manner, and that the HVAC systens operate
properly through the conpl ete sequence of operation, e.g.
seasonal change, occupi ed/ unoccupi ed node, and warm up
condi ti on.
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g. Denonstrate hardware interlocks and safeties functions, and that
t he control systens performthe correct sequence of operation after
power | oss and resunption of power |oss.
h. Prepare and deliver to the VA graphed trends of all control | oops
to denonstrate that each control loop is stable and the set
poi nts are nai ntai ned.
i. Denopbnstrate that each control |oop responds to set point
adj ustnent and stabilizes within one (1) mnute. Control |oop
trend data shall be instantaneous and the tine between data points
shal I not be greater than one (1) mnute.
5. Wtnessed denonstration of ECC functions shall consist of:
a. Running each specified report.
b. D splay and denonstrate each data entry to show site specific
custom zing capability. Denonstrate parameter changes
c. Step through penetration tree, display all graphics, denonstrate
dynam ¢ update, and direct access to graphics.
d. Execute digital and anal og conmands in graphic node.
e. Denonstrate DDC | oop precision and stability via trend | ogs of
i nputs and outputs (6 | oops mninmum.
f. Denonstrate EMS performance via trend | ogs and comrand trace.
g. Denobnstrate scan, update, and al arm responsi veness.
h. Denonstrate spreadsheet/curve plot software, and its integration
with database.
i. Denonstrate on-line user guide, and help function and mai
facility.
j. Demponstrate digital system configuration graphics with
interactive upline and downline | oad, and denonstrate specified
di agnosti cs.
k. Denonstrate multitasking by showi ng dynanmic curve plot, and

gr aphi c construction operating sinultaneously via split screen

l. Denonstrate class progranming with
poi nt options of beep duration, beep rate, al armarchiving, and
col or bandi ng.

23 09 23 - 50



