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ATP INTEGRATION FACILITY ADDENDUM NO. 2
HERZBERG ASTRONOMY & ASTROPHYSICS ATP INTEGRATION FACILITY, VICTORIA, BC May 14, 2019
PROJECT NUMBER: R.077596.001 Page 1 of 1

THE FOLLOWING ADDENDUM SUPERCEDES INFORMATION CONTAINED IN DRAWINGS AND
SPECIFICATIONS ISSUED FOR THE PROJECT TO THE EXTENT REFERENCED. THIS ADDENDUM FORMS
PART OF THE TENDER DOCUMENTS AND IS SUBJECT TO ALL OF THE CONDITIONS SET OUT IN THE
CONTRACT CONDITIONS.

Q1.
A1,

Q2.
A2.

Qs.
A3.

ARCHITECTURAL SPECIFICATIONS

A

Appendix 6 — Site Photos of existing Condition of Excavated Area (3 pages)
Add site photos of site visit from April 29, 2019.

Appendix 7 — Geotechnical Memo (3 pages)

Add Geotechnical Memo dated May 2, 2019 — Contractor to provide compacted structural
fill from 0.15m to 0.6m, and to provide lean concrete for fill deeper than 0.6m under
foundation.

Appendix 8 — Existing Control Information (139 pages)

ARCHITECTURAL DRAWING REVISIONS

A

Drawing WAOQ3 Existing Site Plan
Delete the pre-excavation site profile and show current spot elevations more clearly,
added notes as clouded.

Drawing SA03 Existing Site Plan
Delete the pre-excavation site profile and show current spot elevations more clearly,
added notes as clouded.

MECHANICAL ADDENDUM

A

Refer to Mechanical Addendum No. 1 (18 pages).

ELECTRICAL ADDENDUM

A

2

3

Refer to Electrical Addendum No. 1 (1 page).
Refer to Electrical Addendum No. 2 (2 pages).

Refer to Electrical Addendum No. 3 (1 page)

QUESTIONS AND ANSWERS

Provide specification for waterproofing membrane for floor type F1.
Delete waterproofing membrane for floor type F1.

Provide specification of stair noising for stair #1.
Provide score lines and paint contrasting color for 76mm wide noising.

Can you please provide the existing site controls shop drawings for our review/use?
Appendix 8 : Existing controls Information attached.

END OF ADDENDUM NO. 2
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> GOLDER

TECHNICAL MEMORANDUM
DATE 2 May 2019 ' , Reference No. 1314490497-100-TM-Rev0
TO Patrick Truong, PEng
Public Services and Procurement Canada
CcC Tony Yip (Chemnoff Thompson Architects)

FROM §amh Moarse, PEng, PMP EMAIL smorse@goider.com

SETTLEMENT REVIEW, NRC ATP INTEGRATION FACILITY
HERZBERG INSTITUTE OF ASTROPHISICS
VICTORIA, BC

Golder has been engaged by Public Services and Procurement Canada (PSPC) to provide geotechnical
engineering services for the proposed new building for the NRC ATP Integration Facility at the Herzberg Institute
of Astrophysics in Victoria, BC (the Site). Our services are being carried out under the Terms and Conditions of

- Standing Offer Agreement No. EZ899-141238/001/TPV.

Golder was requested by Chernoff Thompson Architects (CTA), the project coordinating professional, to review
the potential for differential settlements for the NRC ATP foundation, specifically regarding concerns related to
potential differential setilements that could impact the proposed crane rail system. Based on information provided
in the PowerPoint presentation “Rail System for HAA INT Facility” provided to Golder in the e-mail

“Re: NRC ATP - Project Update (NFIRAOS loading & differential settlement)” dated 16 January 2019, we
understand the maximum tolerance for differential settlements for the rail system is 5 mm. Based on the Issued
for Tender drawings, dated 27 March 2018, and recommendations in Golder's Supplemental Geotechnical
Investigation Report!, the NRC ATP foundation is designed to incorporate a minimum of 150 mm compacted
structural fill over bedrock under the concrete foundation elements. Depending on the proximity of bedrock to the
foundation elements, the settlement would be expected to vary according to the degree of uniformity of structural
fill compaction. It is anticipated that settlement under these conditions will be less than the 5 mm tolerance of the
rails described in the document provided.

! Golder Associates Ltd. “Supplemental Geotechnical Investigation Report, Proposed ATP Integration Facility, Herzberg Institute of
Astrophysics, 5071 West Saanich Road, Victoria BC," dated 16 March 2018, Golder Reference 1314470497-087-R-Rev0.

Golder Associates Ltd.
2nd floor, 37585 Carey Road Victoria, British Columbia, V8Z 678 Canada T:+1250 881 7372 +1 250 881 7470

Golder and the G logo are trademarks of Golder Associates Corporation




Patrick Truong, PEng Reference No. 1314480497-100-TM-Rev(
Puyblic Services and Procurement Canada 2 May 2018

Given the low tolerance for settiement for this project, any foundation areas where the depth of structural fill over
bedrock will be in excess of 0.6 m, must be reviewed by the project team. In such instances, consideration should
be given to incorporation of controlled density fill (lean concrete) to limit potential for differential settlement.

]

Golder Associates Ltd.

Sarah Mdrse, PEng, PMP . Jeff Fillipone, PGeo, PhD
Senior Geotechnical Engineer Principal, Senior Geologist
SEM/JAF/imk’

kY

n:¥inah201311447\13-1447-0497 pwgsc wood creek quamy\1314470497-100-tm-revO\1314470497-100-tm-rev0-settlement comments-02may_19.docx
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05/23/00 TUE 09:39 FAX 2507272113 [doo1

Intelligent Building Controls 1.td.

Jolhnson Controls Authorized Building Control Specialist

1107 Nicholson St., Victoria, B.C.
V8X - 3L5
Phone:; 250-216-0665 FAX: 250-727-2113
email: rls@direct.ca

DATE: May 23, 2000 Total pages including this one: 1
TO: Roy Heppner

COMPANY: NRC

FAX #: 363-8193

FROM: Robin Smith

SUBJECT: METASYS Temperature Sensors

Good Morning !

In response to your inquiry, METASYS controllers accept analog input signals from the following list
of industry standard devices:

- 1000 Ohm Nickel RTD (currently proposed, standard Johnson device used on all projects)
- 1000 Ohm Silicon RTD (utilized by some manufacturers, including PENN)

- 1000 Ohm Platinum RTD  (higher accuracy and cost then nickel)

-0— 10 VDC transmitters & transducers  (many Johnson and other manufacturer’s devices)
- 4 — 20 mA transmitters & transducers (many Johnson and other manufacturer’s devices)
- 2000 Ohm potentiometers (common signal for actuator feedback)

The nickel RTD devices are more than accurate for use in control loops for building temperature
control. They are available from numerous manufacturers and distributors, and are always in stock. All

input and output devices are calibrated following installation as part of our standard commissioning
procedures.

The 10,000 Ohm sensors that you inquired about are not compatible with METASYS hardware, unless
an interfacing transmitter is utilized. We would not recommend this solution as the extra transmitter
decreases the accuracy and reliability of the signal.

Please let me know if you require any further information at this time.



Phone: 250-216-0665

Intelligent Building Controls Ltd.

Johnson Controls Authorized Building Control Specialist

1107 Nicholson St., Victoria, B.C.

V8X -3L5
FAX: 250-727-2113

email: RLS@direct.ca

CONTROL SHOP DRAWING SUBMITTAL #2

Complete Shop Drawings for Review

(

U

PROJECT: Herzberg Institute of Astrophysics
DATE: April 20, 2000

MECHANICAL CONSULTANT: Reid Crowther & Partners Ltd.
MECHANICAL CONTRACTOR: Strathcona Mechanical Ltd.

Drawings Prepared By:

[ | Robin Smith, P.Eng.
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M5 Workstation '

Comprehensive networked information
management. That's how the M5 Workstation
assists you in managing your enterprise.
Leveraging the power and flexibility of the
Metasys@® integrating architecture, the

M5 Workstation provides a personal command
center to easily manage the most diverse and
demanding facility management system. Through
its high performance graphical interface, operator
interactions to manage environmental comfort,
energy usage, lighting control, respond to
emergency conditions, optimize control strategies
and more can be done quickly and easily. To
further enhance the wealth of information,
integration of third-party software applications such
as spreadsheets, word processing, and engineering
packages can easily be accommodated in
accessible, organized interactive user displays.
The M5 Workstation enhances user productivity,
maximizes your facility management investment

Screen Manager |
- Up to 16 Window:

Figure 1: M5 Workstation

and is adaptable to address the dynamic
management needs of your enterprise.

Features and Benefits

O Standard Based
Architecture

O Scalable Workstation
Architecture

O Personalized Graphical
Interface

Q0 Consistent Interface to
Integrated Systems

Q World Class Dynamic Color
Graphics

O Versatile Trend Sampling,
Storage and Analysis

O Focus Windows,
Summaries and Reports

U Advanced Alarm
Management

P

Incorporates current and leading technology
standards for compatibility and growth

Runs on standard Personal Computer (PC)
and supports Windows® 95, Windows 98,
and Windows NT®

Easy to use, flexible screen layout, versatile
navigation, accommodates operator
instructions

Easy to learn, common presentation format,
application integration

Quickly view operations through information
based on displays
Accommodates effective decision making

Provides tools for powerful analysis

Reduces maintenance expenditures

© 1999 Jol‘inan Controls, Inc.
Code No. LIT-641050

1

www.johnsoncontrols.com



[Fiexible Connectivity

The M5 Workstation provides the flexibility to
interface to your Metasys enterprise facility
management system through multiple connectivity
options. M5 Workstations can communicate over a
Local Area Network (LAN), which may be
Ethernet TCP/IP based or ARCNET based.
Remote connections can be either through
dedicated lines or through dial-up communication
links using standard RS-232 connections. Each
Metasys Network can accommodate multiple

M5 Workstations simultaneously accessing
information. In fact, a single M5 Workstation can
be configured to simultaneously communicate with
up to five separate Metasys Networks using a
combination of LAN, direct, or dial-up connections.

N1LAN

|
'orkstation

Operator

Internal

or External rinter

M5 Workstation FIG3

Figure 2: N1 Network

Multiple connections are especially useful when
controlling a large campus, office complex, or a
diverse enterprise with several remote locations.
This centralized monitoring, control, and reporting
capability not only maximizes your investment, it
also facilitates the productivity of your employees.

Regardless of how the M5 Workstation is
connected to your Metasys Network, your
operators have full and total access to all system
information, restricted only by their password
rights.

Workstation Platform

The M5 Workstation runs on a standard personal
computer utilizing the Microsoft® Windows 95,
Windows 98, or Windows NT operating system. By
focussing on prevalent business world standards,
the M5 Workstation offers superior performance
and future adaptability to advances in the
microcomputer industry.

Each workstation also accommodates various
printers to log alarms and for hardcopy recording
of information based reports and summaries.
Please consult with your authorized

Johnson Controls representative regarding
recommended platform configuration details.

I ntuitive Interface

Designed to be easy to learn and use while still
providing advanced capabilities, the

M5 Workstation provides users with a personal
command center. Through dynamic graphical
displays of your facility's various areas and
integrated systems, your operators will easily and
confidently be able to access and review the
current operational conditions of your entire
enterprise.

Graphical mouse-driven navigation allows
operators to move smoothly through its intuitive
design. Using interface concepts such as toolbars,
“point and click” and “drag and drop,"” minimize an
operator's need to memorize and type command
formats, letting them focus on pertinent facility
operations. Since selections are processed
rapidly, access and retrieval of information gets
done with minimal effort. Even detailed information
such as trend graphs, focus windows, schedules,
trend logs, sequence of operation, diagnostic
instructions, and more are all just a few clicks
away. The M5 Workstation's simple, quick
navigation delivers smooth transitions between
and within applications. Plus, a convenient alarm
dialog box provides a dedicated area to display
messages that require immediate user attention.

2 Product Bulletin—M5 Workstation



Your operations staff will find the M5 Workstation
even more powerful as they utilize its full
capabilities. The understandable format requires
no special programming skills, reducing operator
training needs. It encourages system utilization
and productivity, lowering overall operational
costs. And since your operators interact with your

entire dynamic, integrated network, its the natural

edge to greatly enhance the performance of your
enterprise.

M anaging Perspective

Within the M5 Workstation resides the ability to
customize the look and feel of the user's interface.
Through a dynamic runtime Screen Manager,
users can quickly and easily create, modify, or
recall multiple screen layouts with a few simple
operations. Through user populated templates,
you can simultaneously display multiple aspects of
your enterprise. For example, your staff could
concurrently view and interact with a central chiller
plant graphic, the supply system graphic with
integral trending, a focal VAV graphic, and the
trended environmental conditions of leased space
to address a tenant’'s complaint. This multitasking
information composite increases your staff's
productivity by reducing search time for pertinent
displays, reduces the learning time for new staff,
and enhances the analysis of operational
conditions — simply, accurately, and effectively.

Not only can you view more information on a
screen, you can also integrate additional popular
third-party software applications to enhance your
managing perspective. Since each panel of a
Screen Manager template is an ActiveX™
Document container, third-party applications such
as spreadsheets, word processing, and
engineering related software packages can be
dynamically integrated, offering an unparalleled
degree of personal command center flexibility.
This multitasking integration is further enhanced
since these third-party software applications can
access realtime and historical information from the
Metasys Network such as point values, trend, and
totalization data. This means you can prepare
custom energy usage reports that contain up-to-
the-minute consumption and operating costs and
display them with the related enterprise
equipment.

For those instances when a single, larger monitor
is just not enough, the M5 Workstation Screen
Manager encapsulates multiple monitors into a
single, manageable entity. Therefore, if the
workstation operating system supports multiple
monitors, the M5 Workstation Screen Manager
templates are applied as if all monitors were one.

Your facility operators will quickly master the

M5 Workstation, making full use of its unparalleled
capabilities. This means that your enterprise will
realize the full benefits of the Metasys promise —
comfort and safety for your occupants, higher
productivity from your staff, and lower operating
costs for your facility.

Logical Architecture

The Metasys Network uses an object-oriented
software architecture distributed throughout the
network. This allows an operator at an

M5& Workstation to simultaneously gather
information from anywhere on the network and
consolidate it into facility-wide reports for realtime
viewing. All of your facility’s equipment is logically
organized and displayed in dynamic graphical
displays. These displays can be textual based,
animated graphics, operational trend perspectives,
and other visually orientated displays to name a
few. Information is right where you would expect to
find it. Sensor data is grouped by logical systems
so there is never a need for an operator to
remember where sensors are physically wired into
the Metasys Network. Software feature information
is shown with its associated points, facilitating the
analysis of operational conditions. Plus, the object-
oriented software architecture and various
applications easily allow an operator to create
special logical associations to view information
from the appropriate perspective.

N etwork Map

Navigating anywhere in the Metasys Network is
easy. And figuring out how to get there is even
easier, thanks to the Metasys Network Map, a
hierarchical representation of the entire integrated
system. The Network Map presents a perspective
on how everything is laid out, in a format similar to
a family tree. Operators can see the entire facility
management system at a glance - which systems
serve which buildings and floors, which zones are
served by different mechanical systems, how third-
party subsystems are integrated, etc.

Product Bulletin—M5 Workstation 3
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Figure 3: Network Map

Finding your way to the desired information is
simply a matter of using the mouse to point to a
particular area, floor or piece of equipment and
clicking the button. Besides accessing information
within the Metasys system, users have the ability
to quickly access other components, such as
M-Graphics, M-Trend, Screen Manager, and other
data visualization applications directly from the
Metasys Network Map. It is not necessary to
“drive” through a time-consuming series of
screens to view the desired information, because
any level of information is easily accessible from
this single graphical display. Simple “point and
click” using drop down menus, toolbar icons, right
mouse context sensitive menus or “double click”
for quick, detailed penetration. The Metasys
Network Map is one of the powerful tools provided
through the personal command center.

M -Graphical Advantage

Through the world class dynamic, animated color
M-Graphics component, your operators can easily
glide through your entire networked enterprise.
Through simple, quick “point and click” actions,
navigation between buildings, floors, animated
HVAC or other integrated systems, and related
areas is simple and quick. For example, using
these high-resolution dynamic color graphics, an
operator may view the digital photographic image
of the outside of a building, click on the identified
problem area to quickly penetrate to the particular
floor to view all current information.

graphic1

Figure 4: Outside Building

| m High Warning
| B Hign Alarm
| B Fire Alarm

AHU

Figure 6: AHU
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Once the operator has analyzed the situation, the
operator can strategically interact with the graphic
display to make any necessary adjustments to
resolve the problem and restore optimal
operational performance.

Yet, the M-Graphics advantage strives beyond its
dynamic, high-resolution animated color displays.
Its advantage resides in performance integration.
Besides the ability to navigate to anywhere, your
users can command the status and value of
objects, launch detailed focus windows, access an
object's schedules, view totalization records, and
other application parameters. Graphics can have
realtime trending embedded, integrating a
powerful analysis tool. Furthermore, reviewing a
system's sequence of operation, diagnostic
guidelines or a detailed equipment drawing can all
just be a click away.

Figure 7: Third Party Application

Your M-Graphics performance integration can be
extended to launch popular third-party software
applications; such as a spreadsheet calculating
energy consumption and efficiency reports, trigger
a Visual Basic® application to initiate a custom
control strategy and much more. Performance
integration — limited only by your creativity.

MSthirdparty2

A Focussed Perspective

While the operation of your facility is usually
reviewed through various graphical displays that
represent groups of points, such as floor plans or
mechanical systems, it is sometimes necessary to
focus in on a single piece of equipment or a single
sensor. That is where the Metasys Point Focus
Window and associated Point History feature
comes into play.

Through the Metasys Point Focus Window, an
operator can “zoom" in on specific information
related to any point in the network. This dynamic
information includes current realtime value,
associated setpoint and deadband, current alarm
status, and other associated operational
parameters. In addition, the Point Focus Window
displays a point's value as a dynamic current trend
graph, providing another perspective on actual
performance.

Reinforcing the performance perspective, the
Metasys Network has been designed to offer not
only instantaneous access to current conditions,
but also a historical perspective. Through the
Metasys Point History feature, the network can
automatically collect a historical trend for every
point in the system, without any special
programming or setup. Point History continuously
records the values of the previous 24 hours,
sampled every 30 minutes, for all analog input
points. For binary input, binary output and analog
output points, the last ten status changes are
saved, including information regarding operator or
feature issued changes. This information not only
assists in fine tuning a system, butis also a
valuable resource to identify potential problems
before they occur. If a problem does occur, Point
History can assist in analyzing the conditions that
led up to the situation.

= Analog Inpul o
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Figure 8: M-Trend Graphical Format
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A dvanced Trend Analysis

Through the M-Trend component, trend views
provide a powerful management tool to analyze a
breadth of historical operational characteristics of
a facility. Through tabular or graphical trend views,
a user can review any combination of data
sources from an integrated database. Graphical
displays can be single or stacked graphs with
selectable display characteristics. Plus, operators
have quick access to detailed trend source focus
window information and zooming of any graphical
display for precise analysis.

Figure 9: Point History

The Metasys Network manages the collection and
archiving of the trend source data. Trend sources
can be from objects monitored by the Metasys
Trend feature and Metasys Point History data
samples. For those sources that use Point History
data samples, an alternative Fast-scan mode is
provided for populating the database. Fast-scan
sampling will occur whenever designated Point
History data sources go into an alarm state.
During Fast-scan, sampling is done at the uses
specified scan interval. The user can also specify
the maximum number of sources that may be in
the Fast-scan mode at any one time. Not only can
your operators view conditions leading up to the
alarm state, they can also view operational
characteristics at an increased rate during this
critical condition keeping them informed of critical
operations.

S ophisticated Alarm Management

Because all alarms that occur in a facility don't
deserve the same attention, the Metasys Network
handles each point in a different way. Some
alarms are more important than others, so through
priority, the system displays the most important
ones first. And since different types of alarms are
only important to certain operators, the Metasys
Network can selectively direct various alarms to
different workstations anywhere on the network —
even to those remotely connected via a dial-up
modem.

When critical alarm conditions occur, the

M5 Workstation provides the operator with
immediate notification. In addition to
acknowledging the alarm, the operator has the
option of placing the alarm record into either a
reminder file (notify the operator again that the
alarm condition still exists) or a follow-up file (that
tracks the alarm report and any follow-up activities
that are being used to rectify the situation). This
prevents the danger that an alarm condition may
be forgotten altogether. Non-critical alarms are
saved in the workstation where they may be dealt
with at the operator's convenience.

o8 Critieal - JCRNET
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Figure 10: Critical Alarm Summary

Alarm management is further enhanced through
annotation. The operator may attach notes to each
alarm stored in the follow-up file. These reminders
can inform appropriate staff of what is being done
to rectify the situation. This feature helps
eliminates handwritten notes or verbal
conversations that may get lost or forgotten.
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You can quickly distinguish between the various
types of Change-of-State (COS) messages with
the workstation's multimedia capabilities. The
enhanced audio tone/sound feature allows you to
differentiate between alarm levels using distinct
and recognizable tones/sounds. You can
customize sound selections for each alarm type to
provide faster comprehension of system COS
messages. Likewise, expanding printing
capabilities provide bold, italic, and color printing
options. Tailor your COS messages with colors
that are easily associated with critical summaries
and reports.

Full Complement of Summaries

Keeping track of a facility’s operations
encompasses more than just monitoring alarm
conditions. Through the M5 Workstation, a
comprehensive complement of summaries and
reports are automatically provided to assist in
managing your operations. Summaries that focus
on particular areas or equipment, those related to
specific status conditions (alarm, off normal,
lockout, disabled, etc.), feature associated
(Password, Scheduling, etc.) and various archive
summaries are quickly and easily available.

System Programming

The operator can use the M5 Workstation to
prepare applications and define databases for any
part of the Metasys Network. Hardware devices,
network configuration, point addition, control loop
definition, application parameter setting and more
may all be performed online using simple
fill-in-the-blank templates. In addition, several
programming tools are available to define energy
management control strategies and controller
application configuration.

Controller programs can be downloaded
throughout the network. Workstations are also
used to archive the programs to handle automatic
download in special circumstances. Various
parameters and controller databases may also be
uploaded for archiving too.

Password Protection

To minimize the chance of unauthorized use of the
M5 Workstation, network security is provided
though a multilevel password access feature.
Based on the clearance level assigned by the
building manager or owner, each user has a
personal profile on how they can interact with the
integrated network system. This profile determines
what building equipment, points and commands
they can interact with. And because the operator
only sees those items and commands to which
they have access to, Password actually adds to
the simplicity of the interface as well as ensures its
security.

The Metasys Network can also provide valuable
documentation regarding operator activity. By
saving all transactions in the workstation, the
system allows managers and users access to a
quick and convenient review of how equipment
was controlled, when alarms were acknowledged,
when setpoints were changed, etc.

Password access is consistent across the entire
Metasys Network. Operators use the same
password and have the same clearance
regardless of which workstation they are using to
access the network. To ensure this consistent
level of protection and operator convenience,
Dynamic Data Access networking software
distributes and keeps up-to-date password
information at every workstation and network
supervisory controller.

Conclusion

The M5 Workstation combines the best industry
standard hardware and software with

Johnson Controls 100-plus years of control
experience to create an easy-to-learn and use, yet
powerful interface to the Metasys Network. With all
of these advantages, your decision couldn't be
simpler — the M5 Workstation and the integrating
Metasys Network are the perfect solution to assist
you in managing the needs of your dynamic
enterprise.

Product Bulletin—M5 Workstation 7



S pecifications

Product

M5 Workstation MW-MSWHCI1-0, includes M-Trend Viewer

Power Requirements

Pentium® class, minimum 166 MHz, recommended 200 MHz or higher

Memory Requires a minimum of 32 Mb, 64 Mb recommended, for
Windows 95/Windows 98 64 Mb, 128 Mb recommended for Windows NT.
Hard Disk Minimum 2 GB
Floppy Disk Drive 3.5 in. 1.44 Mb disk drive

CD-ROM  Minimum 4x for loading software

Monitor Recommended 17 in. monitor with 1024 x 768 minimum resolution
Video Memory Minimum 2 Mb VRAM
Software Windows 95, Windows 98 or Windows NT 4.0

Workstation Modem for
Remote Panel Unit
Communications

Hayes® Accura 2400 baud or
Hayes Smartmodem™ OPTIMA® 9600 baud

Agency Compliance

FCC Part 15, Subpart J, Class A
UL 916
CSA C22.2 No. 205

Agency Listings

UL Listed and CSA Certified

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond
these specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from
misapplication or misuse of its products.

JaHNSON
CONTRELS

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, W1 53201

www.johnsoncontrols.com

FAN 641

M-Series Workstation Sales Resource Manual
Printed in U.S.A
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M-Graphics

Unparalleled ease, speed and power. It's all at
your fingertips with M-Graphics, the premier
dynamic graphical interface in the facility
management industry. Just imagine your facility
operators gliding through animated graphic
displays, selecting operating strategies to fine tune
your enterprise’s operations, launch third-party
software applications to access pertinent energy
consumption information, review sequence of
operations or diagnostic guides, or request
comprehensive management reports as quickly as
they can move their hand. Then consider
extending that sphere of influence by integrating
diverse subsystems, active custom control
strategies, embed ActiveX ™ controls to view
realtime trends and full motion video. You can
enjoy all this advanced capability and more
through M-Graphics—a powerful management tool
that delivers confidence to your staff,

Zones:

103 105 107
102 106 108

Figure 1: M-Graphics

Features and Benefits

U Fully OLE for Process Accesses data via OPC data servers, an
Control (OPC) Compliant industry standard, open architecture interface
U ActiveX Compliant Provides universal standard for sharing and

integrating data. Provides means to launch
compliant applications from graphical
displays. Allows display/embedding of ActiveX
controls within graphical displays.

1 Comprehensive Library Easy to engineer. Library provides symbols,
with Prebound Tags subsystems, and complete HVAC systems

U Dynamic Animated Easy to visualize operational conditions
Displays

Q Full Feature Online Editor Provides built-in editor to quickly handle
desired modifications

O Multifaceted Zooming on Provides detailed focus to assist analysis
any Portion of Graphical
Display

O Versatile Import Allows use of various formats and applications
Capabilities for graphic development

© 1999 Johnson Controls, Inc.
Code No. LIT-6420060
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I ntuitive Navigation

Whether your facility is large or small, single or
multi-site, basic or complex, you require a
flexible facility management solution to help you
manage it efficiently. Your staff needs the ability
to quickly and confidently navigate from

one area to another. You want them to make
informed, up-to-the-second decisions regarding
comfort and operating efficiency. Plus, you need
a simple, intuitive design.

Through M-Graphics your staff can easily and
intuitively glide throughout your entire networked
enterprise by way of graphical displays. Using
simple, quick point and click actions, navigation
between buildings, floors, animated HVAC or
other integrated systems, and related third-party
software applications is simple and quick.

For example, using these high-resolution
dynamic color graphics, an operator may view
the digital photographic image of the outside of a
building, click on the identified problem area to
quickly penetrate to the particular floor to view
all current information. Once the operator has
analyzed the situation, the operator can
strategically interact with the graphic display to
make any necessary adjustments to resolve the
problem and restore optimal operational
performance.

This simplicity truly maximizes an operator's
efficiency. All pertinent information is easily
accessible, letting them focus on facility
operations. There is no need to memorize or
type command formats, or use special key
combinations. M-Graphics will encourage
system utilization, enhances productivity and
lowers overall operating costs. It's a natural
edge to bring performance navigation to your
facility.

1
Sacpmrca of Cparation - Ar Hancieg Lt AHL-1
Desspiad lhode

el e mockimed vequereiahy io manuan the dicarge s setpors, -
e e e T R e e .

Pating mutve il b ok vl e, o i el e
i

Figure 2: Example of M-Graphics Navigation

P erformance Integration

M-Graphics enhances your perspective of facility
operations. Not only can you see more pertinent
information on your screen, you have access to a
wider variety of ways to access and manipulate it.

Besides having the ability to navigate and visually
view information anywhere in your facility, your users
have access to other integrated facility management
functions. Depending on subsystem capabilities,
users can easily command the status and value of
objects, launch detailed focus windows, access an
object's schedules, view totalization records, and
other application parameters all in a familiar format.
Graphical displays can have realtime and historical
trend graphs embedded, integrating a powerful
analysis tool. Furthermore, reviewing a system's
sequence of operation, diagnostic guidelines or a
detailed equipment drawing can all just be a click
away.

‘Your M-Graphics performance integration can be

extended to launch popular third-party software
applications; such as a spreadsheet calculating
energy consumption and efficiency reports, trigger a
Visual Basic® application to initiate a custom control
strategy and much more. Performance integration—
limited only by your creativity.

2 M-Graphics Product Bulletin



Drag/Drop Load
Display Back
Display Forward
Popup Window
Embedded Window
Close Window
Launch Application
Download Value
Toggle Value

Set Aliases
Aliases Dialog

Run VBA Script
| Custom Com

Figure 3: Pick Action Dynamics

Visual Dynamics

M-Graphics brings a dynamic, visual perspective to
your facility through a combination of industry
leading characteristics. Backgrounds and static
elements can easily be draw, scanned, or imported.
Runtime dynamics include;

o Changing the size and/or location of an object
such as the volume level in a tank based on a
realtime value

* Rotating the position of an object such as door
or damper based on an object's realtime value

e Hiding drawing components such as special
messages based on associated logic condition

e Change display color distinctly or by color
gradient such as floor room temperatures based
on an object's realtime value

e Blink/flash a drawing component on/off or
between two colors such as for emergency
conditions based on associated logic condition

» Select which object of a group is displayed such
as maximum load value based on realtime value
of an analog object

* Animate the operation objects such as pumps,
fans, dampers, fluid flows, humidifying vapor
sprays, and valves

e Zoom any portion of a graphical display by
fixed/custom percentages or by flexible box
(rubber banding) and much more

Any display can be further enhanced using
pushbuttons, check boxes, sliders and radio buttons. -
Time and date can be added in a variety of formats.
Add realtime data values from any number of OPC
data servers. Plus, display values can be the result
of custom created expressions; such as: arithmetic,
relational, logic, bitwise/Boolean, or functions,
providing a unique level of flexibility.

Your creativity is the cornerstone to the dynamic
visual impact that is provided with M-Graphics. It
opens up new dynamic opportunities for managing
your facility’s operations.

M-Graphics Product Bulletin 3



il Symbol Library: C:\Program Files\Johnson Controis\M-Graphics\Symbols\Jci\Comman Objects.sfd

8- Categories
M- £3 Din
- (5] French
& de i
! B3 32 |
i1 =-[§ coisaFy|
E , Dampers. |
:' E E-- Duct wol
b1 [ Fans.sdf ||
bt -[R Hvac syf]
: :-- Sensors.g|
8- 391 l
i =-[§ coils&Fi
: '- Dampers l
: Duct worl|
¥] Fans.sdf |
2 FHVAC Syd
Sensors.i
--[H Valves.sdf
1 Boilers.sdf ||
[ Chilers.sdf ||
Coils & Filterd|

Figure 4: Example of Command Bars and Sliders
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O call Editing

One thing we can count on is change. . M-Graphics addresses these real life occurrences by
Even when we think a graphic is complete, providing a full featured, online graphics editor.
something can come along to require changes. There is no need to use or purchase a separate

software package; this editor is always available.

.21 Display1 - M-Graphics by Johnson Controls

graphics 2
Figure 5: M-Graphics Configure Mode
The M-Graphics online editor provides a full e A full color palette with custom color creation
range of functions including: and an eyedropper option to distinctly select

e Drawing tools for lines, segmented lines, a color and apply it.

arcs, rectangles and ellipses with the ability e Aligning, arranging, and grouping functions
to apply color, style and width characteristics

o Texttools for inserting text with effects such
as color, shadows, patterns, font, size and

style

¢ Importing of bitmaps and metafile formats

e Templates to easily apply standard formats
and much more

M-Graphics Product Bulletin 5



To assist in graphics creation, M-Graphics motors, pumps, and complete HVAC systems to

includes a comprehensive symbol library in 2D mention a few. Plus, each library symbol is
and 3D formats. Symbols include boilers, associated with a prebound tag to aid in the
chillers, coils, dampers, actuators, duct work, creation of facility drawings

fans, filters, meters, piping, tanks, controls,

B3- Categories
0/ Din
&[] French
& Jei
| B-03302

¢ L[ coils & Filters sdf
:--B Dampers.sdf
(B Duct work sdf
-[@ Fans.sdf
t o+ <[ HVAC Systems.sdf
[ -- Sensors.sdf
¢ B0 3a
-[B Coils & Fitters.sfd
. ﬁ Dampers & Actuators.sdf |@
-[3 Duct work sdf
[ Fans.sdf
@
: Sensors.sdf

[ Valves.sdf

-[B Boilers.sdf
'_E Chillers.sdf
-[§§ Coils & Filtars.sdf
[ Command Objects.sdf
--[ Dampers & Actuators. sdf
- B Duct work, sdf
- E Equipment.sdf
. -[§ Fans.sdf
[ HVAC Systems.sdf
=

.
'
I
"
I
.

speepe-
[

Figure 6: M-Graphics Symbol Library
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A ctive Ingredients

M-Graphics object binding is so quick, fast, and As versatile as M-Graphics is, it provides additional
simple—you'll enjoy it. Since M-Graphics is an industry leading benefits.
ool s ] cospen gt s, iy o
e : 4 . use local variables and Runtime aliasing that
and altoute 1 bid wihin a graphic ey utomaticallloads the appropriae data sources
: upon display. For example, create on
Plus there is no physical limit to the number of oge detaFi:egVAV — g‘:aphic anid thrgugh
blfn(;:ilrtlgss.c?ssomﬁ_tﬁd “’;'th 2 gra%r;ﬁ o ; Fi.'lstnctlon Runtime aliasing, apply it to every VAV box in
Pt i dutrcef. seaiote, yo? tea y your facility. Plus, aliasing can be specified
iniermix data from a variety of systems; within each individual M-Graphics display or be
subsystems and OPC data servers. sourced from an external tab-delimited text file.

<OPC Universal Tag Browser e Through ActiveX controls, M-Graphic displays
can be embedded in other ActiveX control
containers such as Visual Basic forms and
HTML pages.

e M-Graphics fully supports Visual Basic for
Applications, an industry standard and powerful

9% éﬂf&;ﬁs programming environment to create and

86110 b customize Microsoft® Windows® applications.

i B-£30cM_ N1, pisPLAY This high-level application programmability
HiosJECT features cross-platform support for ActiveX

; HisTATDISP technology and is identical with VBA in Microsoft

i 807 TC-1 Office applications and those of third-party

gg :zil_::- | products.

C onclusion

Unparalleled ease, speed and power. With all the
versatility and advantages of M-Graphics, your
decision couldn't be simpler. We think you'll agree
that M-Graphics is perfect for you. Why not make it
an integral part of your team to assist in the
management and optimization of your enterprise's
operations.

Faphics 8

Figure 7: OPC Tag Browser
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S pecifications

Product M-Graphics (MW-MGRAPH-0)

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond
these specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resuiting from
misapplication or misuse of its products.

JGHNSON
CONTRELS

Controls Group www.johnsoncontrols.com
507 E. Michigan Street Printed in U.S.A.
P.O. Box 423

Milwaukee, WI 53201
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M-Trend and M-Historian

Versatile, comprehensive and concise. That's how
the M-Trend and the associated M-Historian
components assist you in reviewing and analyzing
the historical operational characteristics of your
enterprise. Through tabular or graphical views,
M-Trend allows a user to simultaneously view any
combination of point values periodically collected
and stored in an associated M-Historian database.
Through the use of M-Trend, a user can analyze
operational trends to optimize energy
consumption, diagnose potential problems before
they occur, reduce maintenance and downtime
costs. The result—a proactive, powerful
management tool that enhances staff productivity
and optimizes operational expenditures.

Figure 1: M-Trend

Features and Benefits

(Q sStandards Based
Architecture

U Supports Microsoft Access

Q Supports AspenTech®
OEM Historian

O Versatile Trend Collection
and Archiving

O Graphical and Tabular
Displays with Data Source
Focus Window

O Single or Stacked Graphics
with User Defined Ranging

U Selectable Display
Variables

U Unlimited Graphical
Zooming with Automatic
Axis Scaling

Q ActiveX™ control compliant

Allows data retrieval via ODBC (Open
Database Connectivity), a standard
application programming interface

Provides universal relational database format

Provides high performance relational
database with automatic file management and
statistical data aggregation functions

Provides simultaneous collection from multiple
subsystem networks. Supports archiving to
single or multiple locations.

Easy to analyze operational trends to optimize
equipment performance

Facilitates comparison of a variety of
operational characteristics to make effective
decisions

Allows users to customize display

Provides detailed focus to assist analysis

Allows display/embedding of M-Trend
documents in other ActiveX compliant
software applications

© 1999 Johnson Controls, Inc.
Code No. LIT-6420070
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F lexible Trend Collection and
Archiving

Through the combination M-Trend views and
M-Historian archiving capabilities, a user has
access to a powerful management analysis tool.
Each subsystem within a facility, such as a
Metasys® N1 Network or a BACnet® network,
has trend collecting applications. These
applications routinely sample point values

(data sources) that are stored/buffered within a
local network controller. Periodically, the
subsystem trend collector transmits the buffered
data for archiving to an M-Historian database,
which is accessible to users through various
client applications.

M-Historian databases may be distinct for each
subsystem or may be integrated to provide a
consolidated archive for an entire enterprise. The
archived data may reside on a single server or be
dispersed over multiple servers. The M-Historian
database format can be either Microsoft® Access or
the AspenTech OEM Historian. Depending on the
database format selected, M-Historian can reside
within a Windows® 95, Windows 98, or

Windows NT® environment. One or both of these
database formats may simultaneously exist within an
enterprise. If both exist, the user has the ability to
individually direct each subsystem's trend collector
archiving to either or both of these M-Historian
database formats.

2 M-Trend and M-Historian Product Bulletin
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Figure 2: Example Network with M-Historian
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Standardized Client Application
Access

M-Historian's archived trend data is accessed by
client applications, such as M-Trend as well as
many third-party spreadsheets and database
viewers. Access is provided through Open
Database Connectivity (ODBC) interface—a
standard Application Programming Interface
(API) for accessing data from relational
databases. Client applications can reside within
a Windows 95, Windows 98, or Windows NT
environment.

Versatile Trend Viewing

Through M-Trend, a user has access to a powerful
management tool to analyze a breadth of historical
operational characteristics archived by M-Historian.
Users can create an unlimited number of customized
M-Trend views to analyze each accessible
M-Historian database. Each M-trend view can be
comprised of up to 32 data sources displayed in a
tabular or graphical format. While data sources may
reside in diverse subsystems, have distinct sampling
rates and unique engineering units/ranges, all data
sources within the same M-Historian database are
available for comparison viewing. A data source may
be selected to be in an unlimited number of views.
Even if a data source is associated with multiple
trend views, only one set of data is maintained in the
M-Historian database to optimize storage resources.

1 04/15/1998 12:47.00 67.313 68.563
2 04/15/1998 12:48:00 67.25 68.563
3 04/15/1998 12:49:00 67.25 68.563
4 04/15/1998 12:50:00 67.313 68.563
5 04/15/1998 12:51:00 67.25 68.563
6 04/15/1998 12:52:00 67.313 68.563
7 04/15/1998 12:53.00 67.313 68.563
8 04/15/1998 12:54.00 67.313 68,625
9 04/15/1998 12:55.00 67.438 68,625
10 04/15/1938 12:56:00 67.438 68688
1" 04/15/1998 12:57:00 67.5 68.813
12 04/15/1998 12:58:00 67.563 68.875
13 04/15/1998 12:59:00 67.625 68.875
14 04/15/1998 13:00:00 67.75 69

15 04/15/1998 13:01:00 67.813 69.125
16 04/15/1998 13:02:00 67.938 69.188
17 04/15/1958 13:03:00 68.063 69.313
18 04/15/1998 13:04.00 68.053 69.375
19 04/15/1998 13:05:00 66.188 69.438
20 04/15/1998 13:06:00 68.25 69,625
21 04/15/1998 13:07:00 68.375 69.688
22 04/15/1998 13:08:00 66.438 69.75
23 04/15/1998 13;09:00 68.563 69.875
24 04/15/1998 13;10:00 68.625 69.938
25 04/15H998 13:11:00 66,688 69.938

67.188 64.063

67.125 64,063

67.25 64.063

67.188 64.063

67.188 64.125

67.188 64.125

67.188 64,188

67.188 64.25

67.25 64.25

67.25 64.375

67.313 64.438

67.313 645

67.313 64,563

67.313 64,688

67.375 64.813

67.438 64.875

67.5 65 A
67.5 65.063 :
67.5 65125 b
67.563 65.313 :
67.625 65.375

67.625 655

67.75 65625

67.813 65.688

67.813 65.813

trend 3

Figure 3: M-Trend Tabular Format

4 M-Trend and M-Historian Product Bulletin



Each individual data source may also have a
time offset applied to assist in a user's analysis.
The offset visually shifts the data being
displayed to allow a user to concurrently view
information without having to scroll the display.
This offset is very beneficial when comparing the
effectiveness of control strategy modifications
from one time period to another or a system's
operation under lead/lag conditions. Plus,
operators have rapid access to individual data
source focus windows by simply clicking on the
respective display value.

Graphical displays can be single or stacked graphs
with online selectable display characteristics, such
as ranging, color and plot style. Stacked graphs are
extremely beneficial when comparing data sources
of different ranges or engineering units

(i.e., temperature, pressure, and flow). Up to six data
sources within each M-trend view are automatically
available for graphing on a single display. Through a
simple online edit procedure, a user can select
which of the data sources within a view should be
able to be graphed. Furthermore, M-Trend provides
unlimited on screen zooming with automatic axis
scaling to provide enhanced detailed viewing of any
graphical display.

Figure 4: M-Trend Graphical Format
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S ophisticated Database Management

For those installations that require a high
performance M-Historian database with
advanced features, the AspenTech OEM
Historian provides a sophisticated option.
Depending on individual storage requirements,
the OEM Historian can manage up to

50,000 data sources through a Windows NT
environment.

Besides managing the storage of data, the OEM
Historian also provides numerous features to
automatically or manually coordinate database
file management. Database parameters include
number and location of filesets, the amount of
data per file, time range of each file set, time
duration of keeping each file set online, and
other associated parameters. For example, if
you desire to maintain energy consumption data
on a monthly basis with the ability to do a
previous month/year comparison, the OEM
Historian can automatically address your needs.
This will allow your staff to focus on the pertinent
operations of your facility and not be concerned
with file management requirements.

With the OEM Historian deployed in your enterprise,
M-Trend users have access to a variety of data
aggregate functions to enhance information
analysis. These functions allow users to perform
various statistical functions on the M-Historian
database without having to design special queries.
Once a user specifies the desired data interval,
aggregate functions provided include all data,
average—arithmetic mean, maximum value,
minimum value, range—difference between
minimum and maximum values, standard deviation,
sum of all values, and variance. And like other
aspects of M-Trend, switching and selection of the
desired aggregate function is done online.

Trend Database2

Figure 5: OEM Historian Trend Database Configuration Dialog Box

6 M-Trend and M-Historian Product Bulletin



A n Active Ingredient

As versatile as M-Trend is, it provides users
additional benefits by being an ActiveX control.
This enables any M-Trend view to be displayed
or embedded in other ActiveX compliant
applications. For example, a user can easily
display an M-Trend view in an M-Graphics
display of a central chiller plant, providing
additional information on the plant's historical
operational performance. Similarly, M-Trend
views could be included in special reports
needed to validate the environmental conditions
during the production process of sensitive
products.

Conclusion

Versatile, comprehensive, and concise. With all the
advantages of M-Trend and M-Historian, your choice
is even easier. Why not place them on your team to
assist in the management and optimization of your
enterprise’s expenditures.

M-Trend and M-Historian Product Bulletin 7



S pecifications

Product M-Trend (Packaged with Workstation HCI)
M-Historian — Access Historian packaged with Workstation HCI
AspenTech OEM Historian (MW-OEMHSTO01-0 for 1,000 Tags)
(MW-OEMHST10-0 for 10,000 Tags)
(MW-OEMHST50-0 for 50,000 Tags)

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond
these specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from
misapplication or misuse of its products.

JEHNSON
CONTRELS
Controls Group www.johnsoncontrol.com
507 E. Michigan Street Printed in U.S.A.
P.O. Box 423

Milwaukee, WI 53201
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Network Control Module

Controls Group 507 E. Michigan Strest
P.O. Box 423, Miwaukee, W1 53202
Code No. Lit-1928020

NCM200 (installs into base frame)

Description

The Network Contral Module (NCM) is the
main processor in the NCU. Fully user-
programmable, it is responsible for
supervisary control activities for the points and
control loops connected to the NCU and all
NEUSs and application specific controllers with
which it communicates on its local buses.

You choose your NCM's configuration,
whether as a standalone controller, a node on

Standalone NCM300

the N1 LAN working in concert with other
NCMs, or as a connectivity device. In this
connectivity application, the NCM can bring
other, non-Johnson Controls systems under
Metasys control or interface Metasys to a host
system. The battery-backed memory of the
NCM stores application programs, user data
bases, and point histories. The NCM includes
features to coordinate system-wide efficiency,
keeping you informed and in control while
ensuring occupant safety and comfort.

The NCM comes in two different packages: a
plug-in module or a standalone unit. As a
module, it plugs into either a 1-slot, 2-slot, or
5-slot base frame mounted in an enclosure.
As a standalone unit, the NCM mounts
directly into an enclosure. Both NCMs
support ASCs and NEUSs.

Features

« fast, efficient communication between
other NCMs and the Operator Workstation
to provide for point sharing and building-
wide interlocks

modular design that provides for easy and
quick installation

* battery-backed memory that saves the
NCM's programming in case of power
outage

+ collects and stores data on histarical
trends, equipment runtime, and energy
consumption, making this information
immediately accessible to an operator at
the workstation

* LED indicators on front of panel supply
evidence of the module’s condition and
help determine if the module is functioning
properly

« NCM200/300 can support connection to an
ARCNET N1 LAN

+ NCM350 can support connection to an
ETHERNET N1 LAN

To Order

Contact your local Johnson Controls
Representative.

Accessories Selection Chart
Code Number I Description Code Number Description
NCM200 NU-NCMZ201-1 | Network Control Module 200

NU-NIMZ06-1 Network Identity Module 206 NUNCM300-1 | Network Control Module 300
NU-LZB101-0 L2 Submodule NU-NCM350-1 | Network Control Module 350
NU-COM101-0 RS-232 Submodule NUNCM350.8 | NeMwork Control Module 350
NU-PWR101-0 Power Supply Module with 8 MEG Memory
NU-BAT101-0 Batlery Submodula
NU-CBL101-0 RS-232 Cable 35 fi. DB25 (ight angle with narrow profie) Repair Parts
MHAK-101-0 Male Hood Kit for NU-CBL101-0, DB25
FAK-1010 Female Hood Kit for NU-GBL101-0, DB25 Code Number_| Desciiption
NU-MDM-101-0 JCI Modem Submodule NCM200 and NCM300

e NU-NCM201-701 _|Repair parl for NCM200
NU-NET101-0 N1 ARGNET LAN Gard for NCM300/350 NU-NCM300.701  [Rapalr part for NGM30O
NU-NET301-0 NTETHERNET LAN Card for NGM350 UG AUINE IR T e R
MM-CVTi010 RS-232 to RS 485 Converter NU-NCM350-708 Repair part for NCM350-8

NCM200 and NCM300/350 NU-PWR300-0 g:;’:r;“g::am:;u
TTM101-0 Table Top Modem (JCI Proprietary Line)
Replacemant Battery Pack,

TTM102-0 Table Top Modem (Leased Line) NU-BAT300-0 NCM300/350
TTM103-0 Table Top Modem (JC/LINK Generic Bridge)

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products,
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NSON ; ; Controls Group 507 E. Michigan Street
OUIN -~ P.O. Box 423, Mitwaukee, Wl 53202
(@ ¢ ){\“@ S Code No. Lit-1928020 S

Network Control Module (Continued)

Specifications
4 ; ] NCM200 : NCM300/350
Power Requirements B5-264 VAC at 50/60 Hz 90 to 240 VAC, 670 to 250 mA, 50/60 Hz
Power Consumption Power is from the power module (NU-PWR101-0) 60 VA (maximum), 25 VA (typical) at 50/60 Hz
2 Mb standard (4, 6, or 10 Mb optional);
4
Wiy Optioee ME- S 8 Mb standard with NCM350-8
Dimensions 14in. Hx2.25in. Wx7.0in. D (35.5x 5.7 x 17.8 cm) 124 in. Hx6.0in. W x5.5in. D (32 x 15 x 14 cm)
Shipping Weight 51b (2.25 kg) 4.2 1b (1.9 kg)
. : . 32to 122°F (0 to 50°C) 32t0 122°F (0 to 50°C)
Ambient Operating Conditions 10 to 90% RH 10 10 90% RH
7 o 40 to 158°F (40 to 70°C) 3210 122°F (0 o 50°C)
Ambient Storage Conditions 5 1o 95% RH 10 10 90% RH
Agency Compliance FCC Part 15 Class A FCC Part 15 Class A
UL 916 Listed UL 916 Listed
CSA C22.2 No. 205 Certified CSA C22.2 Certified
Agency Listing UL-864 Meets EMC directive 89/336/EEC

UL 864 Listing in process
CUL 527 Listing in process

The performance specifications are nominal and conform to acceptable Industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 10/98 Johnson Controls, Inc
212
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AHU Series

Air Handling Unit Controller

Description

The Air Handiing Unit (AHU) Controller is a complete digital
control system for most common air handiing configurations,
including single zone, variable air volume, muiti-zone, and
dual duct. The AHU Controller is designed to reduce energy
expenses while keeping occupant comfort its top priority in
both new construction and retrofit applications. It can also be
configured as a generic loop controller for unique
applications. Perfect for standalone operation, the AHU
controller can also communicate on the Metasys N2 Bus,
seamlessly providing all point and control information to the
rest of the network.

@ Johnson Controls, Inc.

AHU Controller features a family of compatible
components that make it ideal for field installation.
Base module mounts easily using either a DIN rail or
direct mount and provides screw terminations for
inputs and outputs. All electronics are on a separate
circuit board, which plugs into the base for
protection during installation and easy servicing.
Additional components can be added as needed.

Function Module Kit: attaches to DIN rail; houses
two to four function modules for direct connectionto
pneumatic actuators, indudes differential pressure
inputs and pressure transmitters.

A Line Voltage Relay Kit added to the DIN rail
provides pilot duty switched outputs, Each Relay
Module contains two or four SPDT relays, each
controlled by any of the AHU Controller’s binary

output points.

A user-to-controller interface called the Zone

Controls Group

507 E. Michigan Street
P.0. Box 423
Milwaukee, WI 53208
Code No. LIT-1928130

Features

« siandalone control of each air handling unit
provides system refiability

+ network communications over N2 Bus provide
facility-wide control efficiencies and cost
effective sensor sharing

+ complete line of compatible sensors,
actuators, and accessories for a total system
solution

« interfaces to both pneumatic and electric
actuators for low costinstallation for both
construction and retrofit applications

= muliiple packaging options for both field and
factory installations provide low cost and
flexible installation

*  built-in control program library within HVAC
PRO Software Tool allows easy configuration

+ rugged, locking enclosure

+ 100 VA split-bobbin transformer

Terminal (ZT) can also be used for easy convoller 10 Order
adjustment and indication. The ZT also offers See the selection chart on the next page.
standalone weekly and holiday scheduting, as well
as password protection for the AHU Controller.
Specifications
AHU Controller
Product AS-AHU103-300
Power Requirements 24 VAC, 50V60 Hz a1 100 VA (from XFR100-1 Modude)
Ambient Operating Conditions 32" 1o 122°F (0" to 50°C) 10 o 90% RH
Ambient Storage Conditions 40" to 158°F (-40° t0 70°C) 10 10 90% RH
N2 Bus Isolated
Zone Bus 6- and 8-Pin Phone Jacks or Terminal Block on Controller
Dimensions (H x W x D) 13.3in.x7.9in. % 6.9 n. (33.8 cm x 20.0 cm x 17.4 cm)
Shipping Weight 413 1bs (1.87 kg)
FCC Part15, Subpant J, Class A
Agency Compliance ULS16, ULBE4
CSA C22.2205
Agency Listings UL Listed and CSA Certified as part of the Network




Air Handling Unit Controller (Continued)

Selection Chart
Code Number Analog Inputs Binary inputs Analog Outputs Binary Qutputs
8 B 6 10
Jumper Selectable Dry Contacts 010 20 mA 24 VAC Triacs at 0.5 amps
AS-AHU103-300* + RTD Temp. Elem. (NI, 51, or PT) 0-10VDC using 499 ohm
*  0-10VDC Transmitter Resistors
4-20 mA Transmitter Zone Bus Motors

" Includes AS-AHU100-0 AHU controller termination board AS-AHU102-0, AHU controller motherboard, EN-EWC35-0with special UPM door, AS-XFR100-1 100VA split bobbin transformer and power
box with on/off power switch and two (2) utifity outlets

Options
Application Options Software Options Application Options Software Options
Primary Equipment Types | Mixed air single path Preheat Configurations 2-pasition
Mixed air dual path Face and bypass damper with valve control
100% outside air single path Modulated single cod
100% outside air dual path Staged electric heat or 2-position valves
Primary Control Strategies | Room control Circulating pump onfoff logic
Room control of cooling f room reset of heating Preheat lockout lagic
Return/exhaust air control Heating/Cooling Configurations | 2-positian valves with face and bypass damper control
Constant discharge air control Modualed single codl
Supply air resetfrom zone lemperature Staged elecric heal, DX cooling,
Supply air reset rom retumn temperature or 2-position valves
Hot/cold deck reset from coldestwarmest zone Modulated common heating/cooling coil
Economizer Strategies Dry buth Circulating pump on/olf logic
Enthalpy comparison Healing/Cooling lockout logic
Outside air enthalpy Fan Start/Stop Supply fan only
Differential oulside/return air temperature Supply fan and retun fan
Binary input from external economizer Static Pressure Control Single supply fan (VSD, inlet vanes or bypass dampers)
Vent and purge operalion Two speed fan
Minimum Outside Air Single damper with minimum position Fan Volume Matching Single supply and single return fan, differential CFM
Strategies Separale damper—2-position Unused Input®Output Loaps or | Analog input to analog output
Separale damper-minimum air flow station Sixteen Generic Input/Output Analog input to binary output
Alr Quality Minimum position or min. flow reset by CO2 sensor Control Loops Binary input 1o analog output
Dehumidification High signal select with cooling command Binary input to binary output
Addition of dehumidification and cooling commands Unoccupied Control Setup and sethack (room control) set points
Humidification Modulated steam valve Intermittent night cycle operation
Staged 2-position valves Moming warmup and cooldown
2 The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be Bable for damages resulting fom misapplication or misuse of ts products.




Controls Group

507 E. Michigan Syeel
P.0. Box 423
Mitwaukee, W1 53208
Code No. LIT-1928145

NSON
CON S

UNT Series
Unitary Controller

Description Features

The Unitary (UNT) Controller is an electronic - Standalone control enhances system reliability

device for digital control of packaged air
handling units, unit ventilators, fan coils, heat
pumps, and other terminal units serving a
single zone or room. It can also be configured

Network communications over N2 bus provides fadility-wide control

efficiencies and cost effective sensor sharing
Muttiple modes of operation for various occupancy conditions
provide comfort with economy

as a generic input/output device for basic «  Built-incontrol program library within HVAC PRO software tool allows
point monitoring applications when used easy configuration
within a Metasys Network. Muttiple Packaging Options for Both Field and Factory Installations

allow for installation flexibility

Isolated N2 Gircuitry for more reliable operation

Removable N2 and 24 VAC Power Plugs Allow disconnection of an
individual controller without disrupting other controller connections
LED Indicator for Power/Zone Bus provides visual indication of

You can easily configure pointinputs and
outputs and software features to control a
wide variety of HVAC equipment applications.
You may use the UNT as a standalone

Unitary Controller controller or connected to the Metasys proper system function
Network through a Network Control Module Screw Terminals for 1/0 connections available in some models;
(NCM) or Comparion. *Quick Connect” lugs and crimping tool not required
To Order
See the selection chart on the next page.
Options Specifications
Application Options Software Options Unitary Controllers
Linit Venls Product Codes AS-UNT110-1/ AS-UNT111-1 Spade Quick Connects
Primary Equipment Types ASHRAE Cydle 1 Ambert
ASHRAE Cycle 2 Operatin 32° 1o 140°F (0" to 60°C) and
ASHRAE Cycle 3 oD 101030% RH
ASHRAE Cyde W
Heat Pumps Dimensions 6.5 in. x 6.4 in. x 2.2 in. (165 x 163 x 56 mm) without enclosure
H Bin.x73inx4Tin. (173x185x 1 i
Waterto Air (HxW=xD) 6.8n.x7.3in. x4.7in. (173 x 185 x 119 mm) with enclosure
Alr to Air Product Codes AS-UNT120-1/ AS-UNT121-1 Spade Quick Connects
Packaged Rooftops Ambie:illtg -40° to 140°F (40" to 60°C)
Fan Coils 00' nditions 1010 90% RH
Primary Coniral Strategies | Room/zone cortrol Dimensions 8.5 X641 x22in. (165 mum x 163 mm x 56 mm) wthout
Economizer Changeaver | - Dry bulb (HxWxD) enclosure
Strategies - Outside air enthalpy 10.2in. x 9.8in. x 3in, (259 mm x 248 mm x 76 mm) with enclosure
- Differential outside/return air tlemperature Product Codes AS-UNT140-1/ AS-UNT141-1 Screw Terminal Block
- Binary input from extemnal economizer th,g 32°10 140°F (0°to 60°C) and
- SI.II;IET\"ISOI’]' network command Conditions 1010 80% RH
Mixed Air Contral Proportional outputto OA/RA damper actuator Dimensions 6.5, x 6.4 in. x 2.2 in. (165 mm x 163 mm x 56 mm) without
Strategies Blnary output to economizer actuator (HxWxD)  encosure
Modulated single coil
Heating/Coaling Staged (2-stage max) Amblent Storage 2 € i, .
Configuration Modulated common heatinglcooling coi Conditions TEEREE L VT AR
Reversing valve logic
Confinuous Operation .
Fan Start/Stop cycled with cal for heati g Power Requirements 24 VAC, 50/60 Hz at 40 VA (per typical system)
Lighting Control On and off outputs to lighting relay in conjunction with N2 Bus Isolated
Occ/Unoce mode. Zone Bus 8-Pin Phone Jack or Terminal Block on Controfer
Unoccupied Control Setup and sethack, moming warmup and cooldown Shipping Weight 1.41bs (0.64 kg)
CSAC22.2 No. 205, FCC Part 15, Subpart J, Class A, IEEE 446,
Agency Compliance IEEE 472, [EEE 518, IEEE 587 Calegory A, UL 316, UL 864
NEMAICS 2, Pant 2-230, VDE 0871 Class B
Agency Listings UL Listed and CSA Certified as part of the Metasys Network

© Johnson Controls, Inc,




Unitary Controller (Continued)

Selection Chart
Code Number Terminal Type Analog Inputs Binary Inputs Analog Outputs Binary Outputs
i 4 ] 8
AS-UNT110-1 * RTO Temp. Elem. (NI, Stor PT) | = 4-Dry Contacts 24 VAC Triacs at 0.5 amps
Spade Lug » 010 VDC Trans. » 1-Momentary Push Low or High Side Common Selectable
* 2K ohm Setpoint Potentiometers Bution al Zone Sensor 2 5
I MRS « BiShnu by + 01010 VDC 2t 10 mA (same as above)
6 4 0 8
AS-UNT120-1 + RTD Temp. Elem. (NI, Slor PT) | - 4-Dry Contacts 24 VAC Triacs at 0.5 amps
Spade Lug + 0-10 VDC Trans. + 1-Momentary Push Low or High Side Common Selectable
+ 2K ohm Setpoint Potentiometers Button at Zone Sensor 2 P
NTAZ1 * Bid-Accum. Input » 01010 VOC at 10mA (same as abave)
[ 4 0 il
AS-UNT14041 +  RTD Temp. Elem. +  4-Dry Contacts 24 VAC Triacs at 0.5 amps
Screw Terminal (NI, Slor PT) * 1-Momentary Push Low or High Side Common Selectable
+ 010 VDC Trans. Button at Zone Sensor 2 P
ASUNT141-1 2K ohm Setpoint Potentiometers | = Bl4-Accum. Input + 01010 VDC sl 10mA (e as above)
i The performance specifications are nominal and conform 1o acceptable industry standards. For applications at conditions beyond these specifications, consuh the local Johnson

Controfs office. Johnson Controls, Inc. shall not be liable for dama ges resulting from misapplication or misuse of its products.
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VAV Series

Variable Air Volume Box Controller

Description

The Variable Air Volume Box (VAV) Controller is
specifically designed for digital control of single duct,
dual duct, fan powered, and supply/exhaust VAV box
configurations. Along with the capability of
standalone control of the VAV box, the controller can
also integrate the control of the room or zone
baseboard heat and lightinglogic. Auser-to-controller
interface, called the Zone Terminal (ZT), can also be
used for easy controller adjustment and indication.
The ZT also offers standalone weekly and holiday
scheduling, as well as password protection for the
VAV Controller.

Feature

*  Muliple modes of operation for various occupancy
conditions provide comfort with economy
Built-in control program library and HVAC PRO
software configuration tool provides minimal
programming and easy configuration

+ Standalone control provides system reliability

Controls Group

507 E. Michigan Sreet
P.0. Box 423

Mitwaukee, W1 53208
Code No. LIT-1928150

+ N2 bus communications and networking software
capabilities provide facility-wide control efficiencies
and cost effective information sharing

+  Multiple packaging options for both field and factory
installations provide low cost and flexible installation

« Interfacesto both electric and pneumatic actuatorsto
provide low costinstallation for both new
construction and retrofit applications

+ HVAC PRO automated flow testing documents
system performance and speeds commissioning,
quickly locating boxes needing attention and
highlighting air distribution problems.

+ Controller resident performance calculations helps
fine tune building operation and locates box
problems as they occur

+ Side loop support integrates additional control loop
for cost savings

To Order
See the selection chart on the next page.

Options Specifications
Application Options Software Options Variable Air Volume Box Confroller
Primary Equipment VAV Box: s AS-VAV110-1/ ASVAV111-1 Spade Connector
Types Single Duct AS-VAV140-1 | AS-VAV141-1 Screw Terminal Block
Dual Duct Ambient Operating 32° o 140°F (0° 10 60°C)
Fan Powered or Assisted Conditions 1010 50% RH
Supply/Exhaust Dimensions 6.5 . x 6.4 in. x 2.0in. (165 x 163 x 51 mm) without enclosure
Primary Control Pressure Dependent (HxWxD) 6.8in.x7.3in. x 4.7in. (173 x 185 x 119 mm) with enclosure
Strategles Pressure Independent N2 Bus Isolated
Constant Volume Zone  AS-VAV110-1/111-1 | 8-PinPhone Jack on Controlier
Box Heat Configuration | Incremental, Proporiional, or Two-Position (N.0. or N.C.) Bus  AS-VAV140-1/141-1 | 8-Pinand 6-Pin Phone Jack on Controller
Valves; 1-, 2-, or 3-Stage Electic Ambient Storage Conditions | -40° to 156°F (-40° 10 70°C) 10 10 90% RH
Baseboard Heat Incremental, Two-Position (N.O. or N.C.) Valves Power Requirements 24 VAC, 50/60 Hz, 10 VA Pius Binary Output Loads
Configuration Single Stage Electric Shipping Weight 1.41bs (0.64 kg)
CSA C22.2 No. 205, FCC Pant 15, Subpart J, Class A, IEEE 446,
Cooling Configuration Incremental Output to Damper Actuator Agency Compliance IEEE 472, IEEE 518, IEEE 587 Category A, UL 916, UL 864
NEMA ICS 2, Part 2-230, VDE 0871 Class B
Fan Configuration Parallel, Temperature Set Point Ambient Storage Conditions | -40” 1o 158°F (-40° 10 70°C) 10 to 90% RH
Parallel, CFM sel point Power Requirements 24 VAC, 50060 Hz, 10 VA Pius Binary Output Loads
Series, On-Off Cantrol Shipping Weight 1.41bs (0.64 kg)
Series, Proportonal
Sy Propocine Comet CSA C22.2 No. 205, FCC Part 15, Subpart J, Class A, IEEE 446,
Lighting Control On and Off Outputs to Lighting Relay in Conjunction with Agency Compliance IEEE 472, IEEE 518, IEEE 587 Category A, UL 916, UL 864
T — NEMA ICS 2, Part 2-230, VDE 0871 Class B
Unoccupied Contral Setup, Setback, or Shutdown Agency Listings UL Listed and CSA Certified as part of the Metasys Network

Moming Warmup and Cooldown

@ Johnson Controls, Inc.




Variable Air Volume Box Controller (Continued)

Selection Chart
Termination Factory Instalied
Coda Number Type Analog Inputs Binary Inputs Analog Outputs Binary Outputs Astixstries
[} 4 0 8
AS-YAV110-1 * RTD Temperature Element + 4-Dry Contacts + 24VAC Triacsal0.5ampsor 0.8
Spade Lug (1000 ohm NI, Sl or PT) + 1 Momentary Push amps if total power is limited None
» 0-10 VOC Transmitter Button from Zone 2 6 |
S-VAV111-1 . i i
ASYA 2hthicpoviPoifioneler: | Sonm - 0110VDCat10 mA (same as above)
B 4 0 8
ASVAV140-1 RTD Temperature Element + 4-Dry Contacts + 24VAC Triacs al0.5amps or 0.8
Sm?w (1000 ohm NI, Sl or PT.) * 1 Momentary Push amps if total power s limited None
Tarmsa} 0-10 VOC Transmitter Button from Zone z =
-VAV141- i i
M Bt Sepett Fotiniiametr: | Sewy - 010 10VDC at 10 mA (same as above)
6 4 0 8
AVANOET RTD Temperature Element * 4-Dry Contacts + 24 VAC Triacs at0.5 amps (1) DPT-20150
Spade Lug (NI, Slor PT) + 1 Momentary Push :
0-10 VDC Transmitte Button from Zone : 6 s e
AS-VAVDPT2-1 T em - 0to10VDCat10 mA (same as above)
1.5K ohm Setpoint Potentiometer Sensor
2 The performance specifications are nominal and conform to acceptable industry standards. For applications al conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be able for damages resuiting fom misapplication or misuse of ts produdts.




™ W;? Universal Packaging Module

Selection Chart

Controls Group 507 E. Michigan Street
P.O. Box 423, Miwaukee, Wl 53202
Code No. Lit-1929015
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Description

The Universal Packaging Modules
(UPMs) are an expandable enclosure
system, which house a wide range of
controllers and accessories. Rugged
and lockable, the enclosures also
provide a wealth of built-in features to
reduce installation time. These
features include separate line- and
low-voltage wiring toughs, preformed
holes to eliminate drilling, wall
thicknesses to accommodate standard
conduit fasteners, easily accessible
grounding, and a removable door.

If you need additional space, the
UPM's modular construction lets you
increase the unit’s capacity without
having to unwire and rewire the
controls.

The power option provides an
integrated 50 VA or 100 VA
transformer and twao utility outlets
inside a metal power entrance box. A
switch activates the transformer. This
single unit, which is faster, easier to
install, and less expensive allows you
to eliminate a separate transformer,
controller, and auxiliary gear
enclosures.

A full window option allows you to
monitor equipment such as gauges and
LEDs while keeping the equipment
securely locked away from unauthorized
users.

Features

* lockable enclosures provide security
against system tampering

« multiple sizes accommodate system
requirements with tiered, modular
construction. Flexibility to expand
without rewiring, while maintaining
lightweight, durable structure

+ removable door allows full access far
wiring during installation

* built-in power integrates two utility
outlets and a switched transformer
(50 VA or 100 VA) for easier, less
expensive installation

+ ground bonding plane simplifies
grounding of incoming conduit to
eliminate ground loop problems

* window allows easy viewing of intemal
equipment

To Order

Specify the code number from the
following selection chart.

iR e e e et e DL e i = Power - -
! Code Numbgr 5 Description -||"lt_8_ﬁ_l_:ll.f Dimg_n;ion_s .. Exherlor D!menslnns Requirsmants:
EN-EWC10-0 Single Unit

EN-EWC12-0 Single Unit and Power Box 7%x13x6in. 9x16x 7.5in.

EN-EWC13-0 Single Unit with 50 VA XFR and Mounting Bracket (18 x33 x 15 cm) (23 x41x 19 cm)

EN-EWC15-0 Single Unit with 50 VA XFR and Power Box

EN-EWC20-0 Double Unit

EN-EWC22-0 Double Unit and Power Box 14x 13 x6in. 16x 16 x7.5in. 120 VAC at 60 Hz
EN-EWC25-0 Double Unit with 50 VA XFR and Power Box (36 x33 x 15¢cm) (#1x41x19cm)

EN-EWC26-0 Double Unit with 50 VA XFR and Two Mounting Brackets

EN-EWC30-0 Triple Unit 21x 13 x6in. 23x16x7.5in.

EN-EWC35-0 Triple Unit with 100 VA XFR and Power Box (53 x33 x 15¢cm) (59 x41 x 19 cm)

EN-EWC40-0 Quad Unit 28x 13 x6in. 30x16x7.5in.

EN-EWC45-0 Quad Unit with 100 VA XFR and Power Box (71 x33 x15cm) (77 x41 x 19 cm)

EN-EXP101-0 Expansion cover and backbone kit (2

EN-WIN101-0 Window cover and backbone kit (@

(a) Endcaps not included

50 VA Transformer 3.875x 3.25in. (9.6 x 8.3 cm)
Transformerand Power :
Box Di v 100 VA Transformer 3.75 x 3.625 in. (9.5x 9.2 cm)
Power Box 4x3.75in. (10.2 x 9.5 cm)

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.

"

© 02/99 Johnson Controls, Inc



AS-XFR Series

Transformer Module

Controls Group 507 E. Michigan Street
P.O. Box 423, Milwaukee, Wl 53202
Code No. Lit-1928250

34 in. {19.0 mm)
Knock

Power Switch

TRIE

AS-XFR Transformer Module

Selection Chart

Description

The Transformer medule provides 120 VAC to
24 VAC isolation. Itis a UL Class 2 device
used to power digital controllers and
input/output loads. Three different models are
available. All models include a split-bobbin for
added noise immunity and a manually
resetable breaker on the secondary
connection. On all models, the secondary
connection includes a modular connector for
use with AHU controller and Companion
products. Ground wires are electrically and
mechanically connected to the transformer
frame.

The XFR100 is a 100 VA transformer that is
pre-mounted in an EN-ENC100 enclosure, it
includes a power switch and a utility outlet.
The enclosure can be mounted with a
vertically mounted DIN rail or directly mounted
to a wall. The enclosure supports multiple
3/4in. and 1 1/2 in. conduit connections.

The XFR010 is a 100 VA transformer without
an enclosure. It can be used in any
appropriate UL listed enclosure and is used as
a replacement transfarmer for the XFR100 or
in EWC35/45 Series Enclosures.

The XFR050 is a 50 VA transformer without an
enclosure. It can be used in any apprapriate
UL listed enclosure and is used as a
replacement transformer for the EWC15/25
Series Enclosures.

Features
* choice of 50 VA or 100 VA power rating

* color coded wires leads for simple
installation

+ split bobbin design for better naise
immunity
resetable breaker on the secondary that will
trip on shorts or overloads

Applications

XFR Series Transformers are used to power
digital controllers and input/output loads, see
mounting and wiring instructions for individual
controllers to determine correct transformer
for application.

To Order

Specify the code number from the following
selection chart.

secondary, 24 VAC/60 Hz

: P e Primary - L Secondary ! :
R ower . |— B s - 2
.Code Number R R Electrical Sl Electrical Enclosure

Rating = el R R e cal. " 3

i : Bl }_f_g[h_ge - Connection - = :‘-"-’._“‘9_" Connection :
AS-XFR100-1  [100 VA 18 awg, 12 in., 16 awg, 20 in., brown, orange, MOLEX connector | EN-ENC100
AS-XFR0O10-1 100 VA 120 Black, White, Green/yellow, |24 18 awg, 20 in., brown, orange, green/ysliow,
AS-XFR050-0 50 VA Stripped 3/8 in. MOLEX connactor None
Specifications
e AS-XFR Series Transformer Module -
Electrical Rating 100 VA, primary, 120 VAC/60 Hz

Operating Conditions

32 to 120°F (0 to 50°C)

Agency Compliance

UL 864/916 and CSA C22.2 Np. 205

Agency Listings

UL Listed and CSA Certified

AS-XFR100-1

6-3/4 in. x 7-3/8 in. x 4-5/8 in.

Dimensions HxWxD AS-XFR010-1

3.75in. x 3.75 in. x 3.50 in.

AS-XFR050-0

2.80in. x4.50in. x 3.25 in.

AS-XFR100-1

6.7Ibs. 1 3.05 kg

Shipping Weight AS-XFRO10-1

4.7Ibs. /215 kg

AS-XFROS50-0

2861bs/1.2kg

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.

"

© 10/98 Johnson Contrals, Inc



JEHNSON

Master Catalog 125

CONTRELS p Temperature Controls Section A
Product Bulletin - A19D
Issue Date 0988
A19D Series Surface Mounted
Strap-on Temperature Control
Application All Series A19 temperature

This control has a single-pole,
double-throw contact
mechanism and is designed for
surface mounting to either
horizontal or vertical pipes.
Some typical applications are:

s Boiler application as a high
temperature detection
control.

¢ Unit heater control as a low
temperature detection
control.

¢ Miscellaneous applications
where a strap-on control is

controls are designed for use
only as operating controls.
Where an operating control
failure would result in
personal injury and/or loss of
property, it is the
responsibility of the installer
to add devices (safety, limit
controls) or systems (alarm,
supervisory systems) that
protect against, or warn of,
control failure.

Features

desirable. = SPDT contact action for
either high or low
temperature detection
application.

+ |nsulation attached to rear of
control to minimize effects of
ambient temperature on
control setting.

+ Sealed dust protected
switch.

Specifications
2 A19DAC SPDT, Standard Differential
TypeNumber  — 0 oDAF  SPDT, Ciose Differental
"Range 100 to 240°F (40 1o 116°C)
Differential A19DAC 10F (5.6C)
(Fixed) A19DAF 5F (2.8C)
Maximum At Case 140°F (60°C)
Temperature. At Bulb 290°F (143°C)
Banisok Rothod . Red to Yellow Closes on Temperature Rise

Red to Blue Opens on Temperature Rise

Switch Snap Acting, Enclosed Dust Protected Pennswitch

Terminal Screws

No, 8-32 x 1/4" Binder Head with Cup Washers

Enclosure NEMA Type 1 Ganeral Purpase
Material Case .062" (1.57 mm) Cold Rolled Stesl
Cover 1025" (0.64 mm) Cold Rolled Steel
Condult Opening One 7/8" (22 mm) Diametar Hole for 1/2° Conduit
Finish Gray Baked Enamel
Mounting Clamp-On (Strap Included)-

Individual ~ 1.21b(.54 kg)

Shipping Pack

Welght
50 Units

'Overpack of 8201b (29 kg)

Fig. 1 — Surface mounted
temperature control with
screwdriver slot adjustment.

General Description

The switch has color coded
terminals for ease of wiring. As
a high temperature detection
control (open “High” action) use
red and blue terminals. As a low
temperature detection control
(open “Low" action) use red and
yellow terminals. The control
can be mounted in any position.

The sensing element has a
liquid charge and provides fast
response to a change in
temperature.

Knob range adjustment and
visible scale are standard.
Models are available with a knob
for field convertible adjustment.
These models are supplied with
a snap-in plug in the cover for
concealed screwdriver slot
adjustment.

© 1988 Johnson Controls, Inc.
Code No. LIT-125070
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CONTRELS

A70 Series

Controls Group 507 E. Michigan Street
P.O. Box 423, Milwaukee, Wl 53202
Code Mo, Lit-1927140

Four Wire, Two Circuit Temperature Control

AT0 Series

Line

Line 2

M2
1)
("\; M1
M1 Line 1 "]

Action on Increase
of Temperature

Description

The A70 Series are heavy duty temperature
controls that incorporate a vapor charged
sensing element. The A70G, A7T0H, and ATOK
have a 4-wire, 2-circuit contact block that
contains two isolated sets of contacts.

Selection Chart

A

I

ATOGA-1

The contacts are designed so that when the
main contact opens, the auxiliary contact
closes.

Features
long-life, snap-acting contacts
+ automatic or manual reset models

Applications

Typical applications would include energizing
an indicator light upon low temperature cutout
on a ventilating system.

Replacement Parts

Code Number Description
CVR17A-620R Automatic reset
CVR17A-621R Manual reset

To Order

Specify the code number from the following
selection chart.

Code Switch Action Range Diff F° Bulb and Max Bulb Range
Number |Main Contacts | Auxiliary Contacts °F (°C) (c°) Capillary Temp °F (°C)| Adjuster
ATOGA-1CE) 1{2‘5’;51 " 5(2.8) g?;_ ‘:u:ifl;”‘ 400 (260) Screwdriver Slot
AT0GA-2C | Open Low Close Low 351080 (01025) |3t030 Setat12|3/8in. x3in. 6t Cap.  |250 (121) Screwdriver Slot
ATOHA-1CE) 151055 (-10to 15) |ManualReset |20 ftof 1/8 in. 0.D. Tubing | 400 (260) Screwdrive rSlot
ATOHA-2C 351080 (01025)  |ManualReset |3/81n.x3in. 6fCap. 250 (121) Screwdriver Siot
A70KA-1C__|Open High Close High 0010 170 (38 1o 77) |Manual Reset | 3/8 in. x 10 in. 6t Cap. _|240 (116) Screwdriver Siot

Electrical Ratings

(a) Low cutout stop is set and sealed at 35°F (1.6°C). Control responds only to the lowest temperature along any one L. of entire 20 fi. element or ballows cup.

Pole Number LINE-M2 (Main) LINE-M1 (Auxiliary)

Motor Ratings VAC | 120 208 240 277 120 208 240 2
AC Full Load Amp 6.0 |9.2 8.0 = 6.0 33 30 -
AC Locked Rotor Amp _ |96.0 _ |55.2  |48.0 |- 36.0 198 18.0 =
AC Non-Inductive Amp _ |16.0 __ |9.2 8.0 T2 6.0 6.0 6.0 6.0
Dot Duty — Both Pores | 125 VA 24 10 600 VAC

i[e) uty —

o ©€S  I575VA, 12010300 VDG

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.

m

© 02/99 Johnson Controls, Inc



Model 264

Very Low Differential Pressure Transducer
Unidirectional Ranges: 0-0.1 to 0-100 in. W.C.
Bidirectional Ranges: 0-+0.1to 0 -+50 in. W.C.

A Airornon-conducting gas

etra Systems 264 pressure transducers
sense differential or gauge (static)
pressure and convert this pressure
difference to a proportional electrical output
for either unidirectional or bidirectional

pressure ranges. The 264 Series is offered
with a high level analog 0 to 5 VDC or
4 to 20 mA output.

Used in Building Energy Management
Systems, these transducers are capable of
measuring pressures and flows with the
accuracy necessary for proper building
pressurization and air flow control.

The 264 Series transducers are available for air
pressure ranges as low as 0.1 in. W.C. full scale
to 100 in. W.C. full scale. Static standard
accuracy is+1,0% full scale in normal ambient
temperature environments, but higher
accuracies are available. The units are
temperature compensated to 0.033% FS/°F
thermal error over the temperature range of
0°F to +150°F.

Guaranteed
3 day delivery
for standard parts

(less than 10 pieces)

The Model 264 utilizes an improved all
stainless steel micro-tig welded sensor. The
tensioned stainless steel diaphragm and
insulated stainless steel electrode, positioned
close to the diaphragm, form a variable
capacitor. Positive pressure moves the
diaphragm toward the electrode, increasing
the capacitance. A decrease in pressure
moves the diaphragm away from the
electrode, decreasing the capacitance. The
change in capacitance is detected and
converted to a linear DC electrical signal by
Setra's unique electronic circuit,

The tensioned sensor allows up to 10 PS|
overpressure (in either direction) with no
damage to the unit. In addition, the parts that
make up the sensor have thermally matched
coefficients, which promote improved
temperature performance and excellent long
term stability.

When it comes to a product to rely on -
choose the Model 264. When it comes to a
company to trust - choose Setra, an ESOP
(Employee-Owned) company,

NOTE: Setra quality starwards are based on ANSI-Z540-1.
The calibration of this product is NIST traceable.

US. Patent nos. 4093915, 4358814; 4434203

159 Swanson Rd., Boxborough, MA 01719/Telephone: 978-263-1400/Fax: 978-264-0292

Applications

@ Heating, Ventilating and .
~Air Conditioning (HVAC).

-. Energy Management o

Systems

@ Variable Air Volume and
. .Fan Control (VAV)

'® Environmental Pollution
. Control

'@ Lab and Fume Hood

.Control

® Oven Pressurization and

F_umace Draft Controls

Benefits _ |
B 10 PSI Overpressure on

All Ranges.

M Installation Time
Minimized with Snap.
. Track Mounting and
. Easy- To-Access Pressure
Ports and Electrical
~ Connections.

M 0to 5 VDC or 2-wire 4 to
20 mA Analog Outputs
. Are Compatible with
Energy Management
Systems.

M Reverse Wiring
Protection.

B Internal Regulation

Permits Use with Un-
regulated DC Power
Supplies.

Certified
Visit Setra Online:
-http://www.setra.com

sebra

- 800-257-3872




Performance Data
Accuracy” RSS(at constant temp) +1.0%FS™

Non-Linearity, BFSL +0.96% FS
Hysteresis 02%FS
Non-Repeatability 0.1%FS
Thermal Effects
Compensated Range F() 0to+150(-18 to +65)
Zero/Span Shift %FS/F(T) 0,033 (0.06)
Maximum Line Pressure 10 psi
Overpressure 10 psi in Positive or Negative
Direction,
Tero Offset
Position Fffect Range (%FS/G)
(Unitis factory calibrated at 0y~ 0t00.1in, WC 2.1
effectinthe vertical position.) ~ 0to1.0inWC 22
Oto5inWC .04
Oto10inWC 12

* R85 of Non-Linearity, Hysteresis, and Nan-Repeatability.
**Note; See ordering information below for optional acouracies.

Specifications subject to change without notice.

Model 264 Specifications

Environmental Data

Temperature
Operating”F (<C)
Storage F ()

0to+175(-18t0 +79)
-65 10 +250 (-b4 o +121)

* Operating temperature limits of the electronics only. Pressure media
temperalures may be considerably higher.

Physical Description

Case

Mounting

Electrical Connection
Pressure Fittings

Fire-Retardant Glass Filled
Polyester

Four screw holes on removable
zinc plated steel base. Designed
for 275" snap track.

Screw Terminal Strip
3/16"0.D.barbed brass
pressure fitting for 1/4” push-on

tubing.

Zero and Span Adjustments  Accessible on top of case

Weight (approx.)

Pressure Media

10 ounces

Typically air or similar non-conducting gases.

Electrical Data (Voltage)

Circuit 3-Wire (Com, Exc, Out)
Excitation 910 30VDC

Qutput’ 0to5VDC™
Bidirectional output at zero

pressure; 25V0C”

Output Impedance 100 Ohms

*(Calibrated into a 50K ohm load, operable imto a 5000 ohm load or greater.
**Teto output factory set to within =50m\V.
**Span (Full Scale) output factory setto within £50m\

Electrical Data (Current)

Circuit 2-Wire
Qutput” 410 20mA™
Bidirectional output at zero

pressure: 12mA”
External Load 010 800 chms

Minimum supply voltage (VOC) = 9+ 0,02 x

(Resistance of receiver plus line).

Maximum supply voltage (VDC) = 30+ 0.004 x

(Resistance of receiver plus ling).

*Calibrated at factory with a 24 VI loop supply voltage and a 250 ohm Inad
** Tero output factory set towithin =0, 16mA

**Span (Full Scale) output factory set 1o wiihin £0.16mA.

S5P264.JC| Rev.C-2pg 09/14/99

Outline Drawings sl _
0312 “ |
52
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f
1.19
_ 3015
11587 5062 —_— —;01? T ——
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l ﬁ— PRESSURE PORTS PRESSURE PORTS
-
T E'I'I T4 524 [— Lj
15 99 15994125 7 l
Ordering Information | lﬂ@\ M
Input Range Product Codes fnriﬂ.s% Accuracy Input Range Product Codes for +0.25% Accuracy
(Inches of WC) 00 5VDC Output 40 20mA Output (Inches of WC) 010 5VDC Output 410 20mA Output
010025 DPT2640-R25D DPI2641-R250
00025 DPI2640-R250-A DPI2641-R250-A
il i d SECEEEGD 0005 DPT2640-0RSD-A DPI2S41-0RSD-A
0ol DPT2640-001D DPT2641-001D : 5 B
0o DPI2640-0010-A DPI2641-001D-A
01025 DPT2640-2R5D DPI2641-2R50 ot
025 DPT2640-2R5D-A DPTZ641-2R5D-A
005D- 1-0050-A
0t 10 DPT2640-0100 DPT2641-0100 01010 DPT2640-010D-A DPT2641-010D-A
01025 DPI2640-025D DPT2641-0250 i
025 DPT2640-0250-A DPT2641-025D-A
0to 50 DPI2640-050 DPT2641-0500 &
050 DPT2640-0500-A DPT2641-0500-A
00700 DP12640-1000 OPI2641-100D 0t 100 DPT2640-100D-A DPT2641-1000-A
011001 DPI2640-CR1B DPT2641-0R1B ot
01101 DPT2G40-OR1B-A DPI2641-0R18-A
02510025 DPI2640-R25B DPT2641-R258 oo
0251025 DPT2640-R258-A DPTZ641-R258-A
051005 DPI2640-0R5B DPI2641-0R58 v
051005 DPT2640-0RSB-A DPT2641-0RS8-A
Tt DPT2640-0018 DPI2641-0018 -
1ol DPI2640-0018-A DPI2641-0018-A
251025 DPI2640-2858 DPT2641-2R58 251025 DPI2640-2R58-A DPI2641-2R58-A
5105 DPT2640-0058 DPT2641-0058 - ; beled
5105 DPI2640-0058-A DPI2641-0058-A
Add DPT-CAL-CERT for Calibration Certificate Note: All units provided with a Calibration Certificate

159 Swanson Road, Boxborough, MA 01719/Tel: 978-263-1400;
Toll Free: 800-257-3872; Fax: 978-264-0292; email: sales@setra.com

selra



NSON Controls Group 507 E. Michigan Street
CON_rﬁI P.0. Box 423, Milwaukea, W1 53202
S Code No. Lit-1922485

EP-8000 Series
-
Electro-Pneumatic Transducer
Description Applications
The EP-8000 Electro-Pneumatic Transducer converts a 0 to 10 VDC or + typically used with pneumatic
4 to 20 mA signal from an electric controller into a propartional valve or damper actuators
pneumatic output pressure signal. Four models are available, which are + sequencing can be provided
grouped into two basic versions: low-volume output units (non-relay) through a Johnson Controls
and high-volume output units (relay). V-9502 Valve Actuator
Positioner or D-9502 Damper
Features Actuator Positioner
* hypodermic needle test point allows easy output pressure signal
measurement Repair Parts
barbed air connections for 5/32 or 1/4 in. O.D. polytubing Replace unit.
* compact, simple design for ease of installation on a wide range of To Order
mounting surfaces, including direct mounting on pneumatic valve
actuators Specify the code number from
CEAA000 + factory set, fully adjustable zero and span facilitates field calibration the follawing seiection chart.
Selection Chart Accessories
Dascriplion b Description
Code Factory Output Number
Number Output Input | Input Range Range psig R-3710 Series |0.007 in. Restrictor (Required for Low-Volume Models)
(kPa) EP-8000-101 |E'ectro-Pneumatic Transducer Mounting Kit (For
EP-B000-1 | Low Volume (Non-Relay) | Voltage |0.510 9 VDG |1t 18 (7 to 126) Mounting the EP-B000 to a Pneumatic Valve Actuator)
EP-8000-2 [ High Volume (Relay) Voltage |0.2510 9.5VDC|0.5t0 19 (3.510 133)] | A-4000-137  |In-line Filter (Required for All Models)
EP-8000-3 | Low Volume (Non-Relay) | Current |4 to 20 mA DC |3 to 15 (21 to 105) A-4000-1037 | In-line Filter (Required for all Models; package of 5)
EP-B000-4 | High Volume (Relay) Current [4to 20 mA DC |3 to 15 (21 to 105) JC-5361 Hypodermic Needle Test Probe Assembly
G-2010 Series |0 to 30 psig (0 to 210 kPa) gauge
Note: Low-volume models are one-pipe instruments requiring a
Speciﬁcatio"s 0.007 in. (0.017 mm) R-3710 Series restrictor, ordered separately.
EP-8000 Electro-Pneumatic Transducer
Action Proportional — Direct Acting
Supply Pressure 18 to 25 psig (126 to 175 kPa); nominal 20 psig (140 kPa); air supply must be clean, dry, and oil free
Supply Pressure Sensitivity 0.3 psig/psig (0.3 kPa/kPa)
Voltage Models 20 VDC maximum input; span adjustable from 7.5 VDC to 15 VDC; factory set at approximately 10 VDC
Adjustments Current Models 30 mA DC maximum input, span adjustable from 10 to 20 mA DC; factory set at approximately 16 mA DC
All Models Output can be shifted +9 psig (163 kPa) using zero adjustment screw
Linearity 5% maximum of output span between 3 to 15 psig (21 to 103 kPa)
Hysteresis 0.5 psig (1.4 kPa) typical
Temperature Coefficient 0.05 psigF (0.64 kPa/rC)
F— Voltage Models 1000 ohms minimum
Current Models 350 ohms maximum
Air Flow Capacity Low Volume Models 45 SCIM (12.3 mL/s) maximum(®
at 20 psig Supply High Volume Models 1600 SCIM (437 mL/s) maximum
. - Low Volume Models 45 SCIM (12.3 mLs) maximum(®!
High Volume Models 45 SCIM (12.3 mL/s) maximum
Electrical Connections 2-wire terminal block for 18 AWG stranded wire
Air Connections Barbed fittings for 5/32 or 1/4 in. O.D. polytubing
Body polysulphone
kil Case & Cover UL 94 V-O rated ABS/Polycarbonate
Enclosure Protection IP 42 according to DIN 40 050 and IEC 144
Air Connections Brass
Ambient Operat- Temperature 411to 122°F (5 to 50°C)
ing Limits Humidity 10 to 20% RH, non-condensing
Ambient Storage Temperature Limits -4 to 140°F (-20 to 60°C)
Mounting Surface mounted or installed on pneumatic valve or damper actuator using accessory mounting kit

(a) This value is specified for dead-ended loads or with controlled devices/applications with a maximum air consumption of 10 SCIM (2.7 mL/s).

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products, @ 02/99 Johnson Controls, Inc
17
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G-2010

Air Pressure Gauge

Controls Group 507 E. Michigan Strest
P.O. Box 423, Milwaukee, WI 53202

Code No. Lit-1921235

Features

= available with analog pressure readout or
On-Off indicatar

* On-Off indicator changes from red to green
as the pressure changes. Usable with 0 to

15 ar

0 to 20 psig supply systems.

* mounts flush on panels 1/16 to 3/4 in. thick,
with provided U-clamps, or on surface

Repair Parts

If the product fails to operate within its
specifications, unit replacement is

required.

To Order

Specify the code number from the following

selection chart.

Description + available in 1-1/2 to 3-1/2 in. sizes
The G-2010 Air Pressure Gauge provides + removable clear plastic lens cover for easy Specifi cations
continuous indication of air pressure ar On-Off cleaning G-2010 Air Pressure Gauge
siatus In pewmviatc confil systants. + easy readability, black printing on white Accuracy  F2-3% of Full Range per ANSI

background with equivalent metric scale in Spec. B40.1M
blue :::::Tim“s .20 to 150°F (29 to 66°CC)
Selection Chart
item
Code Number Mounting
Gauge Size (in.) Range (psig/kPa)
Flush or Surface Stem

G-2010-5 (2 i 0 fo 30/0 to 200 ™
G-2010-1 (2 On/Off Indicator u

G-2010-11 0 fo 30/0 to 200 ™
G-2010-101 (2 0 to 30/0 to 200 m

G-2010-23 (2 2 0 to 100/0 to 700

G-2010-16 () 0 to 160/0 to 1100

G-2010-24 (3 0 to 160/0 to 1100 n

G-2010-300 (@ 21 0 to 30/0 to 200 a

G-2010-302 0 to 100/0 to 700 ™

G-2010-400 (@ - 0 to 30/0 to 200 [

G-2010-403 & 0 to 160/0 to 1100 ™

(a) All connections 1/8 in. NPT center back
{b) Connection 1/4 in. NPT center bottom

The performance specifications are nominal and conform to acceptable Industry standands. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.

m

© 02/99 Johnson Controls, Inc



H-722 & H-922

Self-powered 0-5 VDC Qutput

Self-powered analogs in split-core or solid core models
B Split-core design is ideal for retrofits...no need to remove
conductor

Self-gripping split-core grips on conductor...no drill mounting

Economical solid-core features adjustable bracket for easy
alignment

No jumpers on unit...less installation error

Made in USA; 5 year limited warranty

No external power required! Span adjustment improves resolution

B Scales sensor range 0 - 10 to 60 A for best resolution and
O e— Motor By Shat accurate readings

| Cenéer
e s s B 0- 10 A setting accepts external 0 - 5 A CTs often found on large >
| Srar % Q motors (eg., wrap conductor 2x from 500:5 CT) E
o -Jm“gc""' T i Fump Mocor B Improved resolution over fixed range sensors E
(=]
Sdl-pmwo?ﬂz " m
P : ; L— 2 “‘;’ SPECIFICATIONS 0
Tt ext . Adjusta i
:m ;,i;?:;:;::a’:,“ 1o extematpoipersuppy. £austavic span gives Amperage Ratings.........ccocooiiiiciiiincenccna see ordering table %
Isolation................ - .600 VAC rms 58|
B D GO Frequency Range ..o 60 Hz nominal m
A ACOUTACY i hiliaa ittt i 2.0% all scales >
T Temperature Range.. w15 -60°C )
Humidity Range........cooovoiieieiiiiiieeennnd 0 - 95% non-condensing
Solid-core 722 Dimensions N
LxWXH...... 3.125" x2.15" x 1.00" m
RN . Sensor Hole Size........coooveeinennienns 0.75" =
Split-core 922 Dimensions n
LxWXH ....3.63"x2.75" x 88" (=]
Sensor Hole Size........iiciiiaanaiiad 0.75" 5 v
SEamal )
0 a BT
oy sy
SENSOR QUTFUT
TAdfstad wdh San Sattiog

B H-722 & H-922 require 1 A & 3 A monitored current for
turi-on, respectively. Wrap conductor if lower turn on is
required. 2% accuracy is achieved when monitored current
exceeds 10% of scale selected.

rdering INFORMIATION

AMPERAGE RANGE OUTPUT TYFE

‘ H722 0-10tw B0A 0-5VDC o e
o H-922 0-10t0 BO A 0-5VDC Y e

Consult factory for higher amperages. Custom calibration available upon request. c (

( @
@) venis INDUSTRIES, INC. ¥ 800.354.8556 Ha Wkeye@




JEHNSON

e S
P10 Series

Controls Group 507 E. Michigan Street
P.O. Box 423, Milwaukee, W1 53202

Code No. Lit-1927175

Low Pressure Control (Single or 2-Stage)

P10BC-7
(With Bracket No. BKT16A-600R)

Description

These pressure controls open or close

electrical circuits from a change in operating
air pressure. R to Y terminals make (cut-in) on

pressure rise.

Features

+ visible calibrated adjustable range scale

* snap-acling switch in a dust protected

enclosure

easily accessible wiring terminals

Accessories

* A universal mounting bracket
No. BKT16A-600R as well as a barbed
fitting is supplied as standard.

+ Model P10FC-4 has a jumper installed on
the common terminals.

Applications

* pneumatic systems

+ control of pumps or small air compressors

Specifications To Order Electrical Ratings
. rnodeIlP1OBJ-1 is rated for 24 amp non- Spec?{y the oudfa number from the Motor Ratings 120 | 208 | 240 | 277 | 600
inductive when used as an SPST (R-Y).  following selection chart. VAC
(See Electrical Ratings.) P10BC-7
» maximum allowable pressure is 150 AC Full Load Amp 16.0 |9.2 |BD |7.0 |-
psig (1034 kPa). AC Locked Rotor Amp {96.0 [55.2 |48.0 |42.0 |-
+ maximum ambient temperature is Non-Inductive Amp 16.0 |9.2 (B0 [7.2 |-
140°F (60°C) Pilot Duty — 125 VA at 24 to 277 VAC
P10BG-3
AC Full Load Amp 6.0 |34 3.0 |- -
Selection Chart AC Locked Rolor Amp|36.0 [20.4 [180 - |-
Range Factory Setting Prassiife Nf:n-lndudlva Amp 6.0 |34 |30 |26 |-
Code No. of | Contact —c Pilot Duty — 125 VA at 24 to 277 VAC
Number |Stages| Action psig psig (kPa) Switch Diff | Lonnec- P10BJA
(kPa) psi (kPa) tor
oD == AC Full Load Amp 16.0 (9.2 |80 |7 -
(] -
P10BC-7C SPDT (2110 138) 12(Rto Y Cut-in) 2 Fiting AC Locked Rotor Amp {96.0 [55.2 |48.0 |42 |-
78I Non- |Double Throw [16.0 [16.0 |16.0 |16.0 |16.0
21020 _ o Ind.
P10BG-3C SPDT 12 (Rto Y Cut-in) 0.2 Female Single Throw (24.0 |24.0 (24.0 (24.0 |24.0
(1510 138) i Amp
U8 Pilot Duty — 125 VA at 24 to 600 VAC
31020 abs
P10BJ-1C SPDT 2110 138) 12 (Rto Y Cut-in) 2 Female P10FC-4
NPSF AC Full Load Amp 16.0 |8.2 |8.0 |7.0 |-
3io2p | VY Culol)](R-Y Cutin) [Low |High [1/8in. AC Locked Rotor Amp|96.0 [55.2 [48.0 |42.0 |-
P10FC-4C SPOT |21 13g)| oW Stage |High Stage |Stage |Stage |Barbed Non-inductive Amp _ |16.0 |9.2 |80 |72 |-
8(55) 12(82) 2(14) [2(14) |Fitling Pilot Duty — 125 VA at 24 10 277 VAG
31020 Stage 1 Stages 2 & 3| Stage |Stages|1/8 in. On 2- and 3-stage models, the maximum connected
P10PA-11C SPST (2110 138) Open High |Open High (1 2&3 |Barbed load shall not exceed 2000 VA
B (41) 18(120) |3 (21) |0.4 (3) |Fitting PI0PAIA
AC Full Load Amp 6.0 (34 (30 |- -
AC Locked Rotor Amp |36.0 |20.4 |18.0 |- -
Non-Inductive Amp 60 |34 (3.0 |- -

shall not exceed 2000 VA

Pilot Duty — 125 VA at 24 to 277 VAC
On 2- and 3-stage models, maximum connected load

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.

1

@ 02/99 Johnson Controls, Inc



NSON
CON S
T22 / T25/ T26 Series

Line Voltage Wall Thermostat
(Heating, Cooling, or Heating and Cooling)

SeriesT26

O

Action on Increase
of Temperature

T26

Description

For line voltage control of residential, commercial, or
industrial heating or year round air conditioning. Heat
or cold anticipatars not required. Liquid charged
temperature sensing element and highly efficient
diaphragm and leverage provides close temperature

Features

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukes, W1 53208
Code No. LIT-1922255

Series T25

High Stage

Action on Increase
of Temperaiure

+ altractive, beige colared, high-impact plastic

enclosure (T26 Series)

+ close differential without the need for anficipators
*  bi-metal thermometer supplied as standard except

where indicated

control.

+ equipped with adjustable dial stops (T26 Series)

Accessories

+ replacement knobs and faceplates
+ for double trim plate for mounting two T22s or
T26s, specify Part No. PLT-231-1R.

Low Staga

Applications
* line voltage control of heating and cooling
equipment

Specifications
Temperature range is 40 to 90°F (5 to 30°C), except
energy conservation modals.

To Order

+ Specify code number from the selection chart.

+ Forthermostat guard, refer to G Series Thermostat
and Humidistat Guards Data Sheet.

Selection Chart
Code Type of — Selector Differential Approximately F* (C*)Heating Ship
Number Adjustment Switch Heating | Cooling Wt Lb.
HEATING
T22AAAA Knob SPST *Off-Auto” 134 (1) = 13
T22ABC1 Knob
RS —— SPST *Auto-Off-Fan® 1304(1) - 13
* T22BBC-1 Knob
S — SPST, Medium Duty *Auto-Off-Fan” 3T - 13
* T22CBC-1 Knob
S S SPST, Heavy Duty *Auto-Off-Fan® 3T - 13
{::‘;‘r';;m — Knot SP::;&‘:: :;ﬁ:';’?;’; ;‘fg:“g None 2(1.1) - T
{:z::h:nnmmr} Ao spm o, :a%'ﬂ:;r;a;:f;:;fgi}m None 2(1.1) B} in
COOLING
T22JAAA Knab SPST *OffAuto” = 214 (13) 13
T22JCCA Knab SPST *Auto-Off-Fan' = 21/4(1.3) 13
-[r::“’r';umome&r] Ll sp::ﬁ?ﬁ:::::;?:?zﬁfg;m o - 2011 9
T260-9 Knob SP:LQE[':?:;:'::';?:E?&E"Q None = 2(1.9) 10

& Johnson Controls, Inc.




Contrals Group
507 E. Michigan Steet
T“%@:‘NSON P.0. Bax 423
CON S Milwaukee, W| 53208
Code No. LIT-1922255

T26 Series Line Voltage Wall Thermostat (Heating, Cooling or Heating and Cooling
Selection Chart (Continued)

Code Type of Applicatio Selector Differential Approximately F* (C*)Heating Ship
Number Adjustment P i3 Switch Heating | Cooling Wt Lb.
HEATING AND COOLING
SPOT, permits shutdown of system . =
% T225DA-1 Knob &1 e harmastal 'Off-Auto 1314 (1) 214 (1.3) 1.3
SPDT, used when same device F 5
T22SEB-1 Knob conimii hpating and coéling Heat-Off-Cool 134 (1) 214(1.3) 13

SPDT, used to control separate

T225FB-1 (1) Knob il it *Heat-Off-Cool 130 (1) 214 (13) 13
SPDT, heavy duty. Used bo control : . Y
e ) Kok separate loads on heating and cooling HAMOR G 207) (171022) L
T265-18 (2) Knob SPDT None 134 (1) 214 (13) 10
34
12673 (2) Knob SPDT, Heavy Duty None 37 i 10
TWO-STAGE
T25A-1 Knoh 2 SPDT switches 134 (1) | 21/4(1.3)
2-stage heating, cooling or one None 15
T25A416 Concealed e e 3 between stages (1.7)

stage heafing and one stage caoling

Note 1: Canalso be used where one unit provides both heating and cooling by adding a jumper between terminals 2 and 3 (see below).
Note 2:  Includes faceplate for horizontal mounting. The plate is for “on-thejob” installation over vertical plate. Can field convert to other configurations.

The T265-18 is a universal replacement for Honeywell T451A, -B, TE51A; White Rodgers 179-1, 180-1, 181-1, 182101, -102; Robertshaw TA500, TH71,-72,-79, -500, TX550.
T26T-3 replaces: Honeywell T4051A, -B, T6051A; White-Rodgers 151-6, 152-9, 159-3, -5.

/) The performance specifications are nominal and conform to acceplable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Cantrols ofiice. Johnson Controls, Inc. shall not be liable for damages resuiting from misapplication or misuse of its products.



NSON Controls Group 507 E. Michigan Streat
%@ I P.O. Box 423, Milwaukes, Wl 53202
S / Code No. Lit-1922240
TE-6300 Series
——F<A0 N0
i

Temperature Sensor

Description Features

The TE-6300 Temperature Sensor line offers an + full line of sensaors
economical solution for a wide variety of temperature
sensing needs—including wall mount, outdoor air, duct,
well, or duct averaging applications. Sensors are
available in the following types: 1000 ohm thin-film * conduit-friendly mounting
nickel, 1000 ohm nickel averaging, 1000 ehm thin-film . standard PVC enclosures
platinum, 2.2K ohm thermistor, and 1000 and 100 ohm
platinum equivalent averaging. Each sensar is
packaged with the necessary mounting accessories, Applications
maximizing ordering and installation ease, and

TE-6300 Series Temperature Sensors  therefore reducing both commissioning time and cost.  See Selection Chart/Sensor Application
Matrix on the next page.

To Order

inexpensively priced
+ single assembly ordering

+ stainless steel sensor probe

Nominal Temperature vs Resistance for Nickel, Platinum
(and Platinum Equivalent)*, and Thermistor Sensors

Tempera- Resistance (Ohms) Tempera- Resistance (Ohms) Specify the code number from the
ture Plat Ther ture Piab ™ Selection Chart on the following page.
- er- - er-
= = Nickel . = Nickel . ,
F Cc num mistor F (] num mistor Specifications
-50 |46 |674 821 109872 90 (32 [1060 1125 1652 TE-6300 Series Temperature Sensor
40 |40 |699 843 75466 100 |38 |1080 1147 1313 Ac
30 |34 725 865 52571 110 [43 [1121 1168 1051 Nickel +0.34°F @ 70°F (+0.18°C @ 21°C)
20 |29 |[751 887 37116 120 [49 [1152 1190 847 Nickel - o
0 |23 777 908 26539 130 |54 |1184 1211 687 Averaging .0F @T0°F (+1.67°C @ 21°C)
[i] 18 |803 930 19208 140 |60 |1216 1232 561 y +0.65°F@ 70°F (x0.36°C@21°C)
Platinum
10 |12 |830 952 14062 150 [66 [1248 1254 461 DIN Class B
20 |7 [8s8 974 10408 160 |71 |1281 1257 380 Platinum Approximately +1.08°F @ 70°F
30 |1 886 99 7784 170 |77 |1314 1296 [316 Equivalent (20.56°C @ 21°C)
. +0.36°F (+0.2°C) in the range of
40 |4 914 1017 5880 180 |82 [1348 1317 264
Thermistor 45 1o 158°F (0 to 70°C)
50 |10 |94z 1039 4484 190 |88 [1382 1339 221
= Probe Assembly:
60 |16 |971 1061 3450 200 |93 [1477 1360 18 Temperature -50 to 220°F (46 to B2°C):
70 |21 |1000 1082 2678 210 |99 |1452 1381 158 Limits Conduit Box:
80 |27 |1030 1104 2095 220 [104 (1487 1402 135 -50 to 122°F (-46 to 50°C)
1500 1000000
1400 /-/ 100000
. L~
E 1300 e N
5 1200 s =1 Emm \%&b
g 1100 d?ﬂ“gﬂ&y’; = B S
1000 &
. 3 900 __Pw”_ n’-/ lf/ e 100 ™
Product Overview bl B 5 s g
L1 | 10
- . 1
Duct averaging sensor includes: 60 30 10 10 %0 5 70 9 110 130 10 170 190 210 £ 0 5 10010 20 20
- 8or 17 ft nickel, or 10 or 20 ft platinum sensor AU AR 0N NG ET NN AR A m R
» quick mount sensor holder Temporaiuee.(FAC) Tampaakire (EEC)
+ metal mounting plate with screws (4) and Temperature vs Resistance for the Nickel, Platinum, Platinum Equivalent *, and
locknut Thermistor Sensors

*

For 100 ohm platinum equivalent sensors, divide the resistance values for the 1000 ohm platinum
sensors by 10

conduit enclosure with cover
1/2 in. EMT conduit connector
wire nuts (2)

Duct probe sensor includes:

+ Bin. nickel, platinum, or themmistor sensor

* quick mount sensor holder

+ metal mounting plate with screws (4) and locknut 4,
- conduit enclosure with cover s
* 1/2 in. EMT conduit adapter

* wire nuts (2)

b .75
§3.3

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 02/99 Johnson Controls, Inc
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Code No. Lit-1922240

conRel§

TE-6300 Series Temperature Sensor (Continued)

Well insertion sensor includes: Wall mount sensor includes:

* 6in. or 8 in. nickel or platinum, 8 in. thermistor * nickel, platinum, or thermistor sensor
+ quick mount sensor halder 215 * white T-4000 style cover and base with
+ conduit enclosure with cover 1“’ 1.5 nai i silver faceplate and horizontal logo

= 1/2in. EMT conduit connector
* wire nuts (2)

‘I:mn « mounting screws (2)

+ wall anchars (2)
+ wire nuts (2)

Qutdoor air sensor includes:

+ 3 in. nickel, platinum, or thermistor sensor
+ outdoor air shield

+ conduit enclosure with cover

+ 1/2in. EMT conduit connector

44
[EK] LLE

Dimensions are given as in./mm
i  Accessories (Optional)

* wire nuts (2) i Code No. Description

W = ,,J.,,. ADP11A-601R | BX adapter (pkg. 10)

i 45" TE-6001-8 Element holder for mounting an averaging sensor (pkg. 10)
Repair Parts TE-1800-9600 |Mounting hardware for mounting wall mount unit to a handi

Code No. Description box

TE-6300-601 8 in. nickel proba TE-6300-101 |12 in. nickel probe that can be cut to an appropriate length
TE-6300-602 8 in. platinum probs TE-6300-104 l1;;therrnmtor probe that can be cut to an appropriate
TE-6300-603 3 in. nickel probe - . :
Tyl ST Pl pbs TE-6300-102 |12 in. platinum probe tr_1_a_t can ba Wl- to an appropriate I?ngih
TE-6300-605 Quick-mount sensor holder (pkg. of 10) TQ-6000-1 :;ios:r"“ output transmitter for use with the 100 ohm piatinum
TE-RI00-e00 B n:hamisiay prbs 6172 In. longth, stainless steal well, thermal compound
TE-6300-607 3 in. thermistor probe WZAW0-Z | 1 ded
TE-6300-609 Threadless sensor holder (pkg. of 10) WZ-1000-4 6-1/2 in. length, stainless steel well
ADP11A-600R EMT conduit adapter (pkg. of 10) @ |411/16 in. tength, brass well (for TE-631AP-1 and
T-4000-3138 @ White Thermostat Cover WZ-1000-5™ | £ 632AP-1 oniy)

(a) Refer to T-4000 Senles Accessornies.

Selection Chart

(a) Use the TE-631AP-1 or TE-632AP-1 with these wells.

.= | Suggested - T s
Application | = S?" R Description - Application Notes
TE-6314P-1  |Nickel sensor . 2
Wall Mount TE-6324P1 | Platinum sensor e 2-screw wall plate provided for surface mounting.
TE-6344P-1 |2.2k ohm thermistor *  White cover provided. (See Table 7 for additional covers available.)
TE-6313P-1 i ,3in. " .
bgiioarii: || Teazana ;‘I'i:L; ”; iﬁmpt:zba a  Used to sense outside ambient temparature to determine efficiant
TE-6343P-1 |2.2k ohm thermistor, 3 in. probe Ao Mo Solog skxiegien.
* 4-screw mounting plate provided for duct mounting.
TE-6311P-1 |Nickel, 8 in. probe « Can also be used for plenums.
Duct Probe TE-6321P-1 |Platinum, 8 in. probe + Idealinfreezer lockers or where sensor mounting should be located
9
TE-6341P-1 | 2.2k ohm thermistor, 8 in. probe outside of the sensed area.
* 12in, probe is available for use in larger ducts.
TE-6315P-1 | Nickel, B ft averaging element 4-screw mounting plate provided for duct mounting.
TE-6316P-1 |Nickel, 17 ft averaging element Used in duct where average temperature is needed.
Duct TE-6327P-1 |Platinum, 1k ochm, 10 ft avg. element Approximately 1 ft of sensor is recommended for each sq ft of duct
Y
Averaging TE-6328P-1 |Platinum, 1k ohm, 20 ft avg. element cross section.
TE-6337P-1 | Platinum, 100 ochm, 10 ft avg. element TE-6001-8 element holder is recommended when installing an
TE-6338P-1 |Platinum, 100 ohm, 20 ft avg. element averaging sensor in a duct
TE-6312P- Ni 8 in. probe, thread :
bt -6322P-:II P::::hm ok p;be ot e:g:':':;;ar Threaded sensor holder has 1/2 in. NPT threads; threadless holder
TE-6342P-1 | 2.2k ohm thermistor, 8 in. probe, threaded holder e o
Note: The 8 in. probes ars to be usad only with the Thermal well should be mounted at an angle so condensation will
Well Insertion : WZ-1000-2 and WZ-1000-4 run out of the well. If not possible, seal the sensor holder and the
TE-631AP-1 |Nickel, 6 in. probe, threadless hol d.er wiring end of the sensor probe with RTV silicone rubber.
5 i 12 in. probe is available for use in longer wells.
TE-832AP-1 |Platinum, 6 in. probe, threadless holder s 3 ;
Note: The 6 in. probes are to be used only with the Compatible Johnson Controls thermal wells are listed in Table 4:
’ WZ-1000-5 Optional Accessories of the Repair and Replacement section.

Note:

Well sensor probe lengths are longer than accessory well lengths because part of the probe is in the ¢

duit box and holder.

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Confrols, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 02/99 Johnson Controls, Inc
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TE-6400 Series

Temperature Sensor

Controls Group 507 E. Michigan Street
P.O. Box 423, Milwaukee, Wl 53202
Code No. Lit-1922245

TE-6400

Description

TE-6400 Series Temperature Sensors are an
attractive and affordable means of sensing
space temperature. Options for choosing
sensing element, setpoint, indication,
mounting, and wiring type are completely
unbundled — allowing the sensor to be
customized for each application.

Sensors with phone jack style wiring are

available for use with Johnson Controls digital
controllers. For universal application, versions
with terminal block connections are available.

TE-6400 sensors utilize a 1000 ohm JCI
nickel or 1000 ohm Class B platinum

override button overrides the controller's time-
of-day scheduling and allows for control of
space temperature on demand—ideal for
facilities that are occupied after hours or on
weekends.

All TE-6400 Series Temperature Sensors
feature a quick-mount design that saves time
and simplifies installation. The base mounts
directly to a surface or wall box using screws
and spring clips provided. The cover, which
contains the sensor’s functional parts, is held
in place with a smaller (hex-head) screw.

A latching mechanism on the door protects
against unauthorized access. When released,
the door swings down to reveal the zone bus
connector and optional temperature indicator
and setpoint adjustments.

Features

+ single or dual setpoint adjustment with
choice of warmer/cooler or graduated
scales in C*or F°

* choice of thin-film nickel or thin-film
platinum sensing elements maximizes
application flexibilty

+ liquid bulb thermometer indication

* quick-mount, 2-screw installation for
wallbox or surface mounting

zone bus jack for HYAC PRO or ZT
connection

choice of phane jack or terminal block
wiring
Applications

The TE-6400 Sensor Series is used in a wide
variety of applications requiring sensing and
control of space temperature.

Replacement Parts and

Accessories

Code Number Description
TE-6400-601 Door Replacement Kit (10/box)
TE-6400W-600 |U.S. Wallbox Mounting Base
T-4000-119 Stat Adjustment Tool
ACC-DWCLIP-0 Drywall Clip Mounting Kit

(10/bag)

Metastat Wallbox Mounting
ACC-INSL-D | (@ (10/bag)

Matastat Surface Mounting
ACGINSL1 |5 i@ (10rbag)

(a) These foam pads will make installation sasier
when mounting a sensor on an uneven

temperature sensing element. An optional * momentary override button surface.
To Order Selection Chart
Specify the code TE — 64 = I
number from the I:I D
following selection Temperature Wiring
chart. Sensing Connection
1 Phone Jack With
2 Terminal Block JClLoge
s
Sensor Type Mounting Style indication Type
1 1000 ohm Thin-Fim Nickel S Surface Mount 0 None
2 1000 ohm Piatinum W Wall Box Mount 1 Liquid Bub Thermometer
* If zero was *
chosen for the Setpoint, Scale Type Override Type The AHU and LCP do
: nol support the temparary
SMnnie scule override feature, so (none)
* :
g’:' Onazen 0 None * 0 None should be entered for override
ne) must also : 1 Pushbutton oA thas licati
be selected for 1 Single, Warmer/Cocler ype in these applications.
indication type. 3 Single, Scaked (65-85°F)
No indication is 4 pual, Scaled (65-85°F)
not available with 5 Single, Scaled (19-29°C)

any other configuration.

Example 1: To order a nickel sensor with a single, warmer/cooler selpoint for surface mounting (a direct replacement
for TE-6100-12), specify Product Code Number: TE-64115-1010.

Example 2: To order a platinum sensor with Celsius setpaint and indicator with pushbutton override and terminal block
wiring style for mounting on a U.S. standard wall box, specify Product Cade Number: TE-6425W-2110.

The performance specifications are nominal and conform to acceptable Industry standards. For applications at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be Hiable for damages resulting from misapplication or misuse of its products.
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TE-6400 Series Temperature Sensor (Continued)

Controls Group 507 E. Michigan Street
P.O. Box 423, Milwaukee, Wl 53202
Code No. Lit-1922245

Specifications

TE-6400 Series Temperature Sensor -

Temperature Element

1000 ohm Thin-film Nickel

Nickel Sensor

Temperature Coefficient

Approximately 3 ohms per F* (5.4 chms per C7)

Reference Resistance

1000 ohms at 70°F (21°C)

Accuracy +0.34F° at 70F " (+0.18°C at 21C")
Temperature Element 1000 ohm thin-film platinum
Temperature Coeffici Approximately 2 ohms per °F (3.9 ohms per °C)
Platinum S
Reference Resistance 1000 ohms @ 32°F (0°C)
Accuracy *0.65F" @ 70°F (+0.36°C @ 21°C)
Type Liquid filled bulb thermometer
Indicator Range 40 to 90°F or 5to 30°C
Resolution Scales are graduated at 10F ® or 5C° intervals
Type Single or dual adjustment
Rangs Single Adjustment Warmer/cooler, red/blue visual scale
Setpoint Dual Adjustment Heating and cooling, graduated scale 65 to 85°F (18 to 30°C)
Resolution Scales are graduated at 5F ° or 2C° intervals
Resistance Mominal 1.5k ohms range

Field Connections

Phone Jack

8-pin connector for 8 conductor 24 AWG phone cable

Terminal Block

Screw-type terminals for number 18 to 24 AWG wire

Diagnostics

6-pin connector with front access for HYAC PRO for Windows or a Zone Terminal (ZT);
24 VAC power supply must be used with this feature

Optional Override

Integral mc tary pushbutton

Ambient Operating Conditions

321to 131°F (0 1o 55°C)
0 to 100% RH, non-condensing; 85°F (29°C) maximum dew paint

-40 to 160°F (40 to 71°C)

Ambient Storage Conditions 0 to 100% RH, non-condensing; 85°F (29°C) maximum dew point
Mounting Style TE-6400S series with standard base for surface mounting
9 TE-8400W series with wallplate base for mounting to a U.S. standard wall box
Materials White plastic case with dark grey plastic mounting base
Dimensions (H x W x D) 3.2x3.2x140n. (81 x B1 x 34 mm)
Shipping Weight 11b (0.5 kg)
Dimensions (in./mm)
Side View
916 Wallbox Mount Sensar
1 with Phone Jack
= 11/32 Side View
Front View |_9/32 9 Wall Mount
Side View All Sensors Wallbox 'I 7 Sensor with
Surface Mount Sensor Surface Height Terminal Block
Mount H
Height i i
3.3/16 4-3/4 |
a1 121 2

3-3/16
81

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Jonnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 02/99 Johnson Controls, Inc
212
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Bulb Wells

Controls Group 507 E. Michigan Street
P.O. Box 423, Milwaukee, Wl 53202
Code No. Lit-1922135 - e
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Description

Figure 1%

el it

Figura 2**

Bulb Wells are used in conjunction with

Remote Bulb Temperature Controls where
bulb insertion into a vessel or container to

A variety of shapes, sizes, and materials are
available for a wide range of applications.
Refer to the appropriate temperature control

Interlocking Retainer
Washers 1Zin. NPT,

,, Adapier

Packing

Bulb Support Tube

Packing

Code No. FTG13A-600R packing nut
assembly. For application where the
temperature does not fall below

-35°F (-37°C). Maximum liquid pressure limit
is 150 PSIG (1034 kPa). Use with Style 1, 3/8
in. diameter bulb for direct immersion
application. A19s require models with support
tube; A70, A72s do not need support tube.

sense temperature is required. WZ Series for the exact bulb well required. To Order
Wells are used with TE-6000 and TE-6300 Specify code number for your application from
SEensars. the selection charts below.
Selection Chart (WEL Series Bulb Wells)

i See Dimension In. Pipe Thread In. ~Material Maxi- | Maximum | Type of S

a5 N R S R e B e e e i
WEL11A-601R |2 2318 |2-516 [.299 |- 12 Brass Copper | 250 300 Soft = 1
WZ-1000-2 1 54 [1us [s00 [z | :::’:r[m 2::2'9“ 300 400 - # 3
WZ-1000-4 1 54 |14 |s00 |z e Stainless | Stainless | 400 - - 2

Steel Stesl

WZ-1000-5 F 23/8 |25/16 |.299 |- 73 Malleable | Brass 250 300 = - 3
WEL14A-600R 1 |3 4374  [113/16 |.444 |- 12 Monel Monel 700 1000 TIG Weld |- 2
WEL14A-601R 9 |3 7-9/16 [1-13/16|.430 |- 72 Brass Copper | 250 300 Silver Brite-Dip |2
WEL14A602R @I |3 415116 |1-13/16|.430 |- 12 Brass Copper  |250 300 Silver Brite-Dip |2
[WEL14A-603R @1 |3 51316 (113/16|.430 |- 112 Brass Copper  |250 300 Silver Brite-Dip |2
WEL16A-600R 2 2-3/18 1-5/16 |.299 - 112 Brass Copper 250 300 Soft - 1
WEL16A601R |2 2-13/16 |1-13/16|.375 |- 172 Brass Copper | 250 300 Soft = 2
WEL17A-600R™ |1 10-7116 |3/4 763 |12 34 Malleable  |Copper  |250 250 Silver Tin =
WEL17A601R™I |1 8-11/16 |3/4 763 |12 |34 Malleable  |Copper |250 250 Silver Tin -
WEL17A-602R™ |1 10-7116 |3/4 753 |1z |34 Malleable  |Steel 250 540 Silver Tin =
WEL17A603R™T |1 10-7/16 |3/4 753 |12 344 Monal Monel 700 1000 TIG Weld |- =
WEL17A-604R1T |1 14-13/32 |3/4 763 |12 34 Malleable  |Copper  |250 250 Silver Tin =
WEL17A-606R™T |1 8-11/16 |1-3/32 |.755 |1/2 3/4 Monel Monel 700 1000 TIG Weld |- =
WEL18A-600R™ |1 312 |34 773 |2 34 Malleable | Steel 250 150 Silver Tin =
WEL18A-601R (% |1 312 |34 773 |12 34 Monel Monel 700 1000 TIG Weld |- =
WEL18A-602R™ |1 312 |34 T73 |0z |3 Malleable  |Brass 250 150 Silver Tin =

(a) For 3/8 in, style 1 bulbs.
(b) For 11/16 in. diameter style 4 bulbs, Style 1 may be used, but is not fastenad into well

Selection Chart (T-800 Wells)

Note 1: With phenolic bushing; .093 in. slot.
Note 2: With phenolic bushing; .125 in. slot.
Note 3: Includes thermal compound.

Code Number| : ©  Description Cdde Number Description -
T-B00-1605 Brass Well, 6-1/2 inch T-800-1605 Brass Well, 6-1/2 inch
T-800-1606 Stainless Steel Well, 5-1/4 inch T-800-1620 Brass Well, 9-1/2 inch
T-800-1618 Brass Well, 9-1/2 inch T-800-1624 Dual Brass Well, 9-1/2 inch

The performance specifications are nominal and conform to acceptabla industry standards. For applications at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.
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N-VIRO AIR CORPORATION
Shop Drawing Submittal Sheet

Contractor: Intelligent Building Controls Ltd.
Engineer: Reid Crowther

Project: Dominion Astrophysical Observatory
REQUEST APPROVAL ON:

Manufacturer

OXYGEN DEFICIENCY DETECTOR

CGET SCP - Panel
c/w (2) AST O, Transmitter




IN [ION
Commerclal Gas Detection System

OXYGEN MONITORING SYSTEM

Oxygen Measurement 0 — 100% Volume

Provide one central wall mount controller panel, with NEMA-4X polycarbonate
enclosure, capable of handling up to two remote sensors. Controller shall provide
scrolling LED digital display indicating percent volume Oxygen for each remote sensor,
common LED (red) alarm light indicators, power LED (green) indicator and audible
alarm with silence button. Controller power Is 120 VAC. Wiring to remote sensors is low
valtage (24 VDC) and is supplied from the control panel. Model SCP-24.

Provide two remote mount 4-20 mA analog sensor-transmitter / alarm units with NEMA-
4X polycarbonate enclosures. The sensors shall be long life (10 years) Galvanic Oxygen
with a measurement range of 0 - 100% Volume Oxygen. Each unit shall have a top
mounted strobe light (3" diameter - red) and a loud audible alarm (90 dB at 10"). Model
AST-GO2-HLW.

Normal Oxygen content in ambient air Is 20.9% Volume. At a reading of 19.0% Volume,
the control panel shall indicate a stage-1 alarm on the digital display (one red LED
- lluminated) and activate the strobe light on the Oxygen unit that is In alarm. At a reading
of 17.0% Volume, the control panel shall indicate a stage-2 alarm on the digital display
(two red LED's illuminated) and. activate the audible alarm on the Oxygen unit that is in
alarm, When any alarm condition has recovered, the alarms will automatically reset.
Wiring requirement is 5 low voltage wires to each Oxygen sensor from the control panel.

In the event of a fault condition, the .control panel shall indicate “FAU" on the digital
display for the channel that is in fault and all remote visual and audible alarms will be
activated. The audible on the front door of the controller will also be activated. This one
can be silenced by pushing the silence button below it.

The contractor shall provide all required wiring, conduit and Interconnection required for
a successful installation. -

Approved manufacturer:
Critical Environment Technologles Canada Inc.

145 — 7391 Vantage Way ,
Delta, BC Canada V4G 1M3



Critical Environment Technologies Canada Inc.
Unit 145, 7391 Vantagw Way Delta; B.C., V4G 1M3 Canada
Ph: 604-940-8741 Fx; 604-940-8:745 www.critical-environment.cory  e-mail: sales@cetcl.com
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SYSTEM POWER:

SYSTEM ENCLOSURE:

ENCLOSURE SIZE:
SYSTEM CIRCUIT:

SYSTEM INPUTS:

SYSTEM OUTPUTS:

ALARM SET POINTS:

FAIL-SAFES:

FAULT MONITOR:
OPERATION:

* PROGRAMMING:

110 /240 VAC, 50/ 60 HTZ. (HARD WIRED) — OPTIONAL LOW VOLTAGE DC

RUGGED WALL MOUNT NEMA 4X RATED POLYCARBONATE WITH
HINGED, SECURED DOOR AND LEXAN DOOR LABEL

93/4"X7"X4"

PROGRAMMABLE MICROPROCESSOR (ENCLOSURE CIRCUIT BOARD)
LED DIGITAL DISPLAY DRIVER (DOOR CIRCUIT BOARD)

MAXIMUM OF FOUR PROGRAMMABLE ANALOG 4 — 20 MA SIGNAL INPUTS

MAXIMUM OF FOUR PROGRAMMABLE ALARM RELAYS S.P.D.T. 5 AMP.
DOOR MOUNTED AUDIBLE ALARM (90 dB @ 10") WITH SILENCE BUTTON
SCROLLING LED DIGITAL DISPLAY. RESOLUTION: 0.1 PPM (IF DECIMAL
IS PROGRAMMED), 1 PPM IF DECIMAL IS NOT PROGRAMMED).

LED ALARM LIGHT INDICATORS

USER SETTABLE FROM PUSH BUTTONS LOCATED INSIDE OF DOOR. CAN
BE SET FROM 5% TO 85% OF SENSOR RANGE, PROPERLY SEQUENCED,

SYSTEM RELAYS ARE NORMALLY PROGRAMMED FAIL-SAFE. RELAYS
ARE NORMALLY ENERGIZED IN NON-ALARM STATE. IF FAULT CONDITION
OCCURS, RELAY CONTROLLED DEVICES OPERATE CONTINUQUSLY
UNTIL FAULT COND!TION IS CORRECTED.

SYSTEM MICROPROCESSOR ASSUMES FAULT CONDITION AT 2.5 mA

a) SYSTEM CONTROLLER PROV!DES REGULATED 24 VDC TO REMOTE
TRANSMITTERS | :

b) REMOTE TRANSMITTERS SEND 4-20 mA SIGNAL TO CONTROLLER,
REPRESENTING GAS LEVELS MEASURED

c) SYSTEM PROCESSES SIGNAL AND SELECTS APPROPRIATE ALARMS,
IF REQUIRED :

d) SYSTEM PROVIDES TWO OR THREE LEVELS OF ALARM. LOW & HIGH
OR LOW, MID & HIGH & FAULT (PROGRAMMING DEPENDENT)

e) BOTTOM LED (GREEN) ILLUMINATES WHEN POWER IS APPLIED AND
SYSTEM IS IN NON-ALARM STATE

f) LED (RED) SECOND FROM THE BOTTOM REPRESENTS LOW ALARM

g) LED (RED) THIRD FROM THE BOTTOM REPRESENTS

h) LED (RED) FOURTH FROM THE BOTTOM REPRESENTS HIGH ALARM

i) AUDIBLE ALARM NORMALLY ACTIVATES WITH HIGH ALARM, BUT CAN
BE PROGRAMMED TO ACTIVATE WITH LOW, MID OR FAULT ALARMS

j) A CERTAIN AMOUNT OF ZONE CONTROL FOR ALARM RELAYS IS

ALSO AVAILABLE THROUGH PROGRAMMING

PROGRAMMING IS ACHIEVED WITH A COMPUTER. NOTEBOOK / LAPTOP
FOR FIELD PROGRAMMING. SOFTWARE, INTERCONNECT & OPERATION
INSTRUCTIONS CAN BE PURCHASED FROM C.E.T.C.I. PROGRAM IS VERY
EASY TO USE. ALL SYSTEMS ARE PROGRAMMED TO CUSTOMER SPECI-
FICATIONS PRIOR TO BEING. SHIPPED FROM PLANT. ITT
ARE CALIBRATED ]'_WI_Q_E BEFORE BEING SHIPPED FROM PLANT.

Unit 145, 739] Vanrage Way Delta, &‘C V4G I1M3 Canada

Phone: 604-940-8741  Fax: 604-940-8745
REV: "8"Jdn-4-2000 .
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DISPLAY

90 dB AUDIBLE -
ALARM

AUDIBLE
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9.75" (248 mm)

7.0" (178 M) ———————— . ’ i

=h

g Iy SRR

I =

[ “—— 4.0" (102 mm) ——= I

DIGITAL DISPLAY LEGEND
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SENSOR
NoMeeR | READING IN
EG. "P1" L R

COMMON LED LED STATUS FROM TOP DOWN:
LIGHT ALARM HIGH ALARM, MID ALARM, LOW
INDICATORS ALARM, POWER ON

Cnhcal Environment Technologies Canada Inc.

Delta, B.C. Canada

i “TITLE: SCP SERIES NEMA4X RATED POLYCARBONATE
| ENGLOSURE DIMENSIONS

' "DR'JE\WIN,G NUMBER: SCP-001 REV: C JAN-4-2000

| DRAWN BY: F.B.

SCALE: 50%
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DETAILS ON EXTRA WIRING REQUIREMENT
FOR REMOTE VISUAL AND AUDIBLE ALARMS
FOR S8ENSORS

NOTE-1: THIS LOW VOLTAGE WIRE RUNS TO
SENSOR- 8TOBE LIGHT CONNECTION. '

NOTE-2: THIS LOW VOLTAGE WIRE RUNS TO
SENSOR-1 AUDIBLE ALARM CONNECTION. -

NOTE-3; THIS LOW VOLTAGE WIRE RUNS TO
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V-5252, V-5462, V-5842

Controls Group 507 E. Michigan Street
P.O. Box 423, Milwaukee, WI 53202
Code No. Lit-1924135

Cast Iron Pneumatic Flanged Globe Valves, 2 1/2 Through
4 in., Two-Way and Three-Way

Specifications

Description

The 2-1/2 in. through 6 in. Cast Iron Flanged
Globe Valves accurately regulate the flow of
steam or hot and cold water through all types
of coils or heat exchangers.

Features

rugged top and bottom stem guiding for
stable operation and long life

+ uses standard Johnson Controls non-
adjustable ring pack packings for proven
reliability and long life

+ replaceable composition PTFE disc
especially compounded for steam and
water service

available with size 4R, 5R, or 8R pneumatic
spring and diaphragm actuators

+ factory mounted V-9502 Valve Positioner is
available

* opticnal electro-pneumatic positioner
(EPP-1000)

To Order

Specify the code number in the selection
charts on the following pages. For available
combinations, refer to Pneumatic Valve and
Actuator Selection Charts.

Accessories

Refer to EPP-1000 Electro-Pneumatic
PasitionerEPP-1000 Electro-Pneumatic
Fositioner on Page 5-65, V-9000-500
FaositionerV-9000-500 Positioner on

Page 5-65, and V-9502 Pneumatic \Valve
Actuator Positioner\/-9502 Pneumatic Valve
Actuator Positioner on Page 5-66.

Repair Parts
Refer to Valve Repair Parts.

Cast Iron Pneumatic Flanged Globe Valves, 2 1/2 Through 4 in., Two-Way and Three-Way

Service Steam or Hot and Cold Water
Control Air Connection 1/8 in. NPT Barbed Fitting for 1/4 in. O.D. Polytubing
Valve Body P e/ Temp Rating Mests Requi ts for ANSI B16.1, Class 125

Maximum Allowable Pressure | Temperature

175 psi (1225 kPa) up o 150°F (66°C) Decreasing to 125 psi (875 kPa) al 281°F (136°C)

Maximum Recommended Operating Differential Pressure

for Valve Sizing 45 pi{eaary)
Maximum Closeoff Pressure Refer to Pneumatic Valve and Actuator Selection Charts
Maximum Control Pressure 25 psi
Ambient Temperature Limit -10 to 150°F (-23 to 66°C)
Fluid Operating Temperature Limit 3510 281°F (2 1o 138°C)
Stem Stainless Stesl
Body Cast lron with Black Lacquer Finish
Materials b R ’ X
Actuator Yoke and Diaphragm Casings: Cast Aluminum
Packing Non-Adjustable EPR (Ethylene Propylens Rubber) Ring Packs
Diaphragm Molded Reinforced Synthetic Rubber
End-to-End (in.) Pipe Centerline to Top of Actuator
Valve Size 4R _('5_?‘_) B8R
212 7-14 13-7/8 20-3/4 —_
Dimensions (in.) *Q 3 8-5/8 14-1/2 20-13/116 25-1116
4 10-1/2 21-13/16 26-116 25-3/4
LT 12-112 —_ 26-5/8
B 14-112 —_ _ 27-15116
The performance specifications are nominal and conform to acceptable Industry dards. For applications at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.
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JGHNSON b bl
S Code No. Lit-1924135

V-5252, V-5462, V-5842 Cast Iron Pneumatic Flanged Globe Valves, 2 1/2 Through 4 in.,
Two-Way and Three-Way (Continued)

V-5842
2-1/2 to 6 in., Three-Way, Mixing Cast Iron Flanged Globe
Valves

Selection Chart
Code Number
Valve Size | Max Cv |SpringRange Valvs Btroks
Without With (in.) (kv) (psig) Actuator Size Length
Positioner Positioner (Travel) in.
V-5842.7 V-5842-8 2-112 54 (46) 91013 5R 314
A | V-5842-9 Ae5Ed Pt 5R 1-1/8
3 9 9
V-5842-17 V-5842-18 80(69) o 8R 1-1/8
V-5842-11 V-5842-12 4 157 (135) 9to 13 8R 1-1/8
V-5842-13 V-5842-14 5 238 (203) 9to 13 8R 1-3/8
V-5842-15 V-5842-16 6 347 (297) 910 13 8R 1-1/2

Note: Referto Valve Repair Parts for repair information.

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consuft the Jocal Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 02/99 Johnson Controls, Inc
373



JEHNSON
CONTRELS

FANs 977, 1628.3
Product/Technical Bulletin VA-7450
Issue Date 0199

VA-7450 Electronic Valve Actuator

The VA-7450 Electronic Valve Actuator Series
provides on/off, floating, or proportional control in
HVAC (Heating, Ventilating, and Air Conditioning)
applications. The compact design of this actuator
makes it suitable for installation in confined spaces,
such as fan coil applications.

The VA-7450 series actuator is designed for field
mounting onto VG5000 forged brass valves. Refer to the
VG5000 Series Forged Brass Valves 1/2 Through 1 in.,
Two-Way Normally Closed and Three-Way
Product/Technical Bulletin (FAN 977, 125, or 1628.3) for
specific information.

Figure 1: VA-7450 Electronic Valve Actuator

Features and Benefits

U Automatic Calibration Simplifies installation; requires no calibration

U Compact Design Allows installation in confined spaces
(fan coils, etc.)

| 4 Can Be Mounted after Valve Simplifies installation; allows application

Body is Installed flexibility
() Can Be Rotated after Provides easier wiring by locating the wiring
Mounting entry in any direction

U Light-Emitting Diode (LED)  Reduces commissioning time and displays
Operating Status Display operating status

U Motor Time-out Feature Provides higher reliability by deactivating the
actuator motor at ends of stroke

© 1999 Johnson Contrals, Inc.
Part No. 34-636-771, Rev. —
Code No. LIT-977324
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Operation

To ensure good system performance, the use of a
Proportional plus Integral (Pl) controller, such as a
Johnson Controls Application Specific Controller
(ASC), is required. The software requirement for the
ASC is HVAC PRO for Windows™, Release 7.01 or
later.

The VA-7450 has a Light Emitting Diode (LED) display
to indicate the actuator’s operating mode. (See
Table 1.)

Table 1: Operating Display

LED Indication |Description

On 1t | Power line present, motor not
running

Single ® | Motor running

Blinking

Double B3 | End-of-stroke confirmation cycle or
Blinking anti-sticking cycle

Off @

Power line not present

On/Off or Floating Control
(VA-7450-10011)

When the signal is applied to the Common and Down
wires, the actuator motor drives the gear assembly,
and pushes down on the valve stem against the force
of the valve return spring. When the signal is removed,
the actuator remains in position.

When the signal is applied to the Common and Up
wires, the actuator retracts and allows the valve return
spring to move the valve stem up, in the direction of its
normal position. When the signal is removed, the
actuator remains in position.

If the signal remains applied to the Up or Down wire,
the actuator will time out and shut off the motor after
approximately 80 seconds.

End of Stroke Confirmation: When the signal is
applied continuously in the same direction, the actuator
turns on every 2 hours and drives in the signal
direction for approximately 80 seconds to confirm the
end-of-stroke position.

Note: Johnson Controls ASCs do not continuously
power the floating outputs. (See FAN 636.3 or.

1628.2 for additional information.)

Proportional Control (VA-7452-90011)

When the signal increases in Direct Action (DA)
configuration or decreases in Reverse Action (RA)
configuration, the actuator motor drives the gear
assembly, and pushes down on the valve stem against
the force of the valve return spring.

When the signal decreases in DA configuration or
increases in RA configuration, the actuator retracts and
allows the valve return spring to move the valve stem
in the direction of its normal position or up.

End of Stroke Confirmation: When the input signal is
at 0 or 100% continuously, the actuator turns on every
2 hours and drives in the signal direction for
approximately 80 seconds to confirm the end-of-stroke
position.

Auto-Zero Calibration: When power is applied, the
actuator self-calibrates to the full stroke end position by
performing a complete cycle. The actuator drives in the
stem down direction for approximately 80 seconds, then
drives to the input signal command position.

Anti-Sticking Cycle: When the anti-sticking cycle is
enabled (On), the actuator performs one complete
cycle every 24 hours to clear possible accumulation
of impurities from the valve plug and seat. The
anti-sticking feature is jumper selectable.

IMPORTANT: The time of day that the

anti-sticking cycle is performed
cannot be controlled. Do not select
this feature if unscheduled cycling of

the valve is undesirable for the

application.

Note:  The actuator will not respond to input signal
commands while performing an end-of-stroke,
auto-zero, or anti-sticking cycle. The actuator
will drive to the commanded position when the

cycle is complete.

2 VA-7450 Electronic Valve Actuator Product/Technical Bulletin



Valve Selection: The actuator is factory set for use
with 2-way, Normally Open (N.O.) Push Down to Close
(PDTC) VG5000 valves. For 2-way, Normally Closed
(N.C.) Push Down To Open (PDTO) VG5000 valve
applications, change the valve normal position jumper
to PDTO. For 3-way VG5000 valve applications, set
the valve body type jumper to 3-way and set the valve
normal position jumper to correspond to the service
port of the valve. (See Figure 2.)

Note: Forthe N.C. Service Port,
set the jumper for PDTO.

Or
N.C.
Bypass——r%—b Out

?N.O.

Service

Note: For the N.O. Service Port,
setthe jumper for PDTC.

Figure 2: Setting the Valve Normal Position Jumper

Manual Override

The VA-7450-8900 Manual Override Ring Accessory is
used to manually open N.C. valves or the N.C. port of
3-way valves. (See Figure 3.) It is assembled between
the valve and the actuator.

Note: The manual override ring will not fully close

N.O. valves or the N.O. port of 3-way valves.

Manual Override
Turn approximately
90° for maximum stroke.

Figure 3: Manual Override Ring, in. (mm)

VA-7450 (Floating)

Use the manual override ring for N.C. 2-way valves
and the N.C. port of 3-way valves.

VA-7452 (Proportional)

If a 24 VAC power supply is not available, use the
manual override ring.

If a 24 VAC power supply is available with no controller
signal, set Jumper 5's action to direct to drive the
actuator to the fully up position, or reverse to drive the
actuator to the fully down position. (See Table 2.)

Dimensions

: 4
Mounting >0.87
291 CIearancE >22

7% - o =

[=-]

ra

Figure 4: VA-7450 Actuator Dimensions, in. (mm)

Installation

Parts Included
e VA-7450 actuator with coupling
e three spare jumpers (VA-7452 only)

Tools Needed
o small flat-blade screwdriver

e needle-nose pliers

VA-7450 Electronic Valve Actuator Product/Technical Bulletin 3



Mounting

The actuator is shipped in the fully up position. When
mounting the actuator, follow the recommendations
below:

e Be sure to return the actuator to the fully up
position before mounting if the actuator is powered
when it is not mounted on the valve.

= Make sure the actuator is free of thermal insulation
material.

e Leave at least 7/8 in. (22 mm) clearance above the
actuator for mounting purposes. (Refer to the
Dimensions section.)

Note: Never use the actuator as a lever to thread the
valve body onto the piping.

A CAUTION: Equipment Damage Hazard.
Mount only on a valve that is piped
within 90° of the vertical position,
so it is free of dripping water,
which could enter the housing and
damage the mechanism and
motor. (See Figure 5.)

Mount the VG5000 valve first. To mount the actuator
on a VG5000 valve, place the threaded coupling over
the valve stem and the bonnet. Rotate the actuator to
the desired position, and hand-tighten the coupling
securely. Do not use a wrench. (See Figure 6.)

Figure 6: Mounting the VA-7450 onto a VG5000 Valve

VViring

Figure 5: VA-7450 Mounting Positions

A CAUTION: Equipment Damage Hazard.
Disconnect all power supplies
before wiring connections are
made or prior to performing
maintenance. Check all wiring
connections before applying
power to the system. Short-
circuited or improperly connected
wires will result in permanent
damage to the equipment.

IMPORTANT: Make all wiring connections in
accordance with the National
Electrical Code and all local
regulations.

4 VA-7450 Electronic Valve Actuator Product/Technical Bulletin




To wire the actuator, refer to the appropriate wiring 2. Referto Table 2 for the various jumper settings.
diagram in Figure 7.

Table 2: Jumper Settings

Proportional Control

I:MOdEIVA-7452'QOD11:I Jumper Function Fact
Re Jumper Jumper IN JumperOUT AEloTy
——Red | power Setting
{ Blac
Gommon Internal Anti-Sticking Cycle
. Blue o s Connection on Off
i 1
{4 White | Input (0 0] ol
0-10 vbpc L Signal Input Signal Range (VDC)
x 0-10  5-10 0-5
On/Off Control Floating Control
(Model VA-7450-10011) (Model VA-7450-10011) 2 (oo floe 0-10
owe [ ewe 1 | 5 | CX3
ng ;JAC ARME! low vag Valve Body Type
: W hite Up W hite Up 3-Way 2-Way
o : O] | 2wy
. Red Down «fed | Down Action
Direct (DA) Reverse (RA)
5 & DA
Figure 7: VA-7450 Wiring Diagrams Valve Normal Position
PDTO (N.C.) PDTC (N.O.)
8 1 POTO
Jumpers (VA-7452 only) 3. Use a small needle-nose pliers to remove or add

jumpers. (Refer to Figure 9 for jumper locations

Jumpers need to be set for the proportional model and factory settings.)

only. To set the jumpers, proceed as follows:

1. Open the jumper access door, using a fingernail or
the tip of a small flat-blade screwdriver, by Ve Nasial

carefully lifting up on the door. (See Figure 8.) Position (6) ———O O
Jumper Access Door —‘#
— Valve Body Type (4)
— Action (5)

F_W J Note: The numbers
™

— Anti-sticking (1)
s InputSignai{Z_}
— Input Signal (3)

correspond to

LED the jumper.

Figure 9: Jumper Locations and Factory Settings

4. Replace the top edge of the door first, and press

Figure 8: Opening the Jumper Access Door f||'m‘y on the front of the door until it snaps into
place.

VA-7450 Electronic Valve Actuator Product/Technical Bulletin 5



Ordering Information
Table 3: Models Available

Table 4: Accessories

Code Number

Description

Code Number

Description

VA-7450-10011

On/Off or Floating Control Actuator,
24 VAC

VA-7450-8900

Manual Override Ring Accessory for
Use with VG5000 Valve Bodies

VA-7452-90011

Proportional Actuator, 0-10 VDC

Actuator Combinations

VA-7450 Series Electronic Valve Actuators are
designed to be used with the VG5000 valve series.
Refer to the VG5000 Series Forged Brass Valves
Product/Technical Bulletin (LIT-977135) for complete
ordering information. The VA-7450 series is not
available factory assembled to the VG5000 valve.

6 VA-7450 Electronic Valve Actuator Product/Technical Bulletin
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VG5000 Series

_=§ ww < Electric Zone Valves

Controls Group 507 E. Michigan Street
P.0. Box 423, Milwaukee, WI 53202
Code No. Lit-1924510

“7

VGS5000 with VA-7010 Electric Actuator

Selection Chart

Description

The VG5000 Series Electric Zone Valves are
primarily designed to regulate the flow of
water in response to the demand of a
controller in zone and fan coil applications.
These valves are available in two-way
Normally Open (N.O.), Nomnally Closed
(N.C.), or three-way configurations, with
threaded (NPT) or sweat end connections.
VG5000 Series Valves can be used in
combination with the VA-7010 Series Electric
On/Off Actuators for two-position control and
VA-745x Series Electric Actuators for
maodulating control; valve bodies and
actuators must be ordered separately.

Features

* two-way N.O. and N.C. and three-way
configurations allow flexible applications

+ forged brass body with stainless steel stem
and spring are long-lasting and compact

* rubber compound plug for bubble free
shutoff provides maximum energy savings

* Kv (Cv) adjustable on site for two-way
bodies and Kv (Cv) factory set at maximum
value allows for stock reduction and
flexibility

* actuator can be installed after piping,
making it easier to install in confined
spaces

» easily field replaceable packing provides
easy serviceability

* built-in retum spring means valve returns to
normal position (closed for N.C. valves and
open for N.O. valves) when actuator is de-
energized or removed

Accessories

Referto the Accessories chart on the following
page.

Repair Parts

If the VG5000 Valve fails to operate within
its specifications, unit replacement is
required.

To Order

Specify the code number from the following
selection chart.

vGs[ ][] o[ ]c
Cv (Kv) Factor
g NPT Swi
Body Size R iy
codg ; Two-Way |Three-Way| Two-Way  |Three-Way
‘N.O. | N.C.. MX N.O. | N.C. MX
“TE"‘-““ZQ..J;E“” 1,90 1.9 Lgi;g}fj,_,_-—-r.r""
K | 34in | 41 a7 4| 41 |37@] a7
in ,.;--4‘1”*"_._5__“
— T ——
M_| +m ] 64 |64 6.4 6.4 [Smdall 5.8
__'.-r-"--‘- -‘-‘-‘-\“ﬁ_
- End Connections
-”!‘F, 4 ‘ Threaded (NPT) ” T ‘ Sweat
. Body Style
: % 2 Two-Way N.O. 8 | Three-Way Mixing
4 Two-Way N.C. —

(a) Adjustable Cv, value shown is factory setting maximum

The performance specifications are nominal and conform to acceptable industry standards. For appllmtlons at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from mi

©03/99 Johnson Controls, Inc

ppli or mi: of its p
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HNS ON : Controls Group 507 E. Michigan Street
- e R P.0. Box 423, Milwaukes, WI 53202
3 ; = e s Code No. Lit-1924510 -

VG5000 Series Electric Zone Valves (Continued)

Accessories
Code Number - Description

VA-T010-8001 |24 VAC Electric On/Off Actuator
VA-7010-8002 | 120 VAC Electric On/Off Actuator

VA-T010-8003 (230 VAC Electric On/Off Actuator
VA-7010-8006 | 208 VAC Electric On/Off Actuatar
VA-7010-8007 |277 VAC Electric On/Off Actuator
VA-T450-10011 | 24 VAC Floating Elsctric Actuator
VA-7452-50011 | 0-10 VDC Proportional Electric Actuator

VA-7450-8900 |Manual Override Ring
VG5000-1 Replacement Packing

Specifications
: VG5000 Series Electric Zone Valves
.4 VG52xx Series Two-Way Normally Open

Models VG54xx Series Two-Way Normally Closed
VG58xx Series Three-Way Mixing
12in. (DN15)
Body Size 3/4in. (DN20)
11in. (DN25)
Body Rating FN15

Maximum Pressure: 300 psig
}( 1/2 in. (DN15) 30 psig (200 kPa)

Y 34 in. (DNZ0) 14.5 psig (100 kPa)

’ a4 1in. (DN25) 9 psig (62 kPa)

Medium (2 Hot and Cold Water for HYAG Systems

Maximum >f_1/2in. (DN15) 30 psig (200 kPa)

Closeoff 3/4in. (DN20) 14.5 psig (100 kPa)

Pressure (] 1in. (DNZ5) 9 psig (62 kPa)

Leakage 0.01% of Maximum Flow, 100% Production Tested
Body NPT (American Standard Pipe Thread)
Connections Sweat

Nominal Stroke 0.12in. (3 mm.)

Body, Packing Nut, Cage Brass
Stem Stainless Steal
Materials Spring Stainless Stesl
Plug Rubber EPT
Packing O-Ring EPT (Two)
Fluid Temperature Limits 35 to 203°F (2 to 95°C)
Ambient Temperature Limits 3510 122°F (2 to 50°C)
1/2in. (DN15): 0.57 Ib (0.26 kg)
3/4in. (DN20): 0.83 Ib (0.42 kg)
Shipping 1in. (DN25): 1.48 Ib (0.67)
Weight 1/2in. (DN15): 0.68 Ib (0.31 kg)
Three-Way Models 3/4 in. (DN20): 1.06 Ib (0.48 kg)
1in. (DN25): 1.76 Ib (0.8 kg)
(a) Proper water treatment is recommended; refer to VDI 2035 Standard.

(b) Closeoff pressures apply to both normally open and normally closed ports in two-way and three-way valve
models.

Sk Two-Way Madels

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resutting from misapplication or misuse of its products. € 03/99 Johnson Controls, Inc
212



Issue Date 0299

HNSON
CONTRELS
Technical Data Sheet for

Two-Way N.O. and N.C., and Three-Way Mixing
VG5000 Series Electric Zone Valves

\{
25/32 Minimum

(20) Clearance Required

1-13/16
(46)

[e———— A —————

Figure 1: Dimensions for VG5000 Series
Electric Zone Valves Featuring Sweat End Connections, in. (mm)
(Refer to Table 1.)

Table 1: Dimensions, in. (mm)

Dimensions Tmea@nd N.C. Valves Three-Way Mixing Valves
in. (mm) (10%?) 3/4in. 1in. 112 in. 3/4 in. 1in.
(DNT5) (DN20) (DN25) (DN15) (DN20) (DN25)
A 213/32(61) | 3-116(78) | 3-34(95) | 2-1332(61) | 3116(78) | 3-3/4 (95)
B 112 (13) 21/32 (17) 21/32(17) | 1-7132(31) | 1-17/32(39) | 1-29/32(48)
¢ 3-15/16 (100) | 4-1/16(103) | 4-3/16(106) | 3-15/16 (100) | 4-3/32(104) | 4-1/4 (108)
D 5/8 (16) 7/8 (22) 1-18(29) | 58(16) 718 (22) 1-1/8 (29)

© 1999 Johnson Confrols, Inc.
Code Na. LIT-10000028

www johnsoncontrols.com



Table 2: Ordering Data Y.(-5240CC
Product 5=F

+ 745

P T e LT

ERa

0 = Stainless Steel Stemn,

Actuator + = Factory-Mounted Actuator

Mounting  (Leave fisids 9 through 14 biank for valve without factory-mounted actuator.)
- = e : TR s
o :
G Supply VA-7010 VA-7450 VA-7452
14 Voltage A=120VAC -8002 s s
D =230 VAC -8003 — —
G=24VAC -8001 -10011 -90011
Sy F =208 VAC -8006 — —
S =277 VAC -8007 — —
: = 3 = Field
7joj1lo Example: Electric zone valve, two-way N.O. (PDTC), threaded (NPT) end
Actuator connections, stainless steel stem, rubber EPT plug, fiat disk, 1/2 in. (DN15),

1.9 Cv, factory-mounted VA-7010-8001 Electric Actuator, 24 VAC supply.

J@tlé\lSON

CONTR

Controls Group

507 E. Michigan Street

P.O.Box 423 Printed n USA.
Miwaukee, Wl 53201 www johnsoncontrols.com

2 Technical Data Sheet for Two-Way N.O. and N.C., and Three-Way Mixing VG5000 Series Electric Zone Valves
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Issue Date 0299

Technical Data Sheet for
VG7000 Series
Bronze Control Valves

1-1/2 . 2-1116 -

(38) (68)

25/32

7

= NS

Figure 1: 1/2 in. Normally Open

Union Globe VG7000 Series Bronze Control Valve

Dimensions, in. (mm)

1-23/32
(44)

P

= ‘(3};‘}2 i 2-11/16 a

(68)

1-17/32
(39)

Figure 2: 1/2 in. Normally Closed

Union Globe VG7000 Series Bronze Control Valve

2-11/16 _
(68)

Dimensions, in. (mm)

1-718
(48)

Figure 3: 1/2 in. Normally Open
Union Angle VG7000 Series Bronze Control Valve
Dimensions, in. (mm)

© 1999 Johnson Controls, Inc.
Code No. LIT-10000029

www johnsoncontrols.com




_'—2-3!32 s 2-3/32
(53) Li (53)

[— 25(32

(20)
f ’ | |

Figure 4: 1/2 in. Normally Open
Union Sweat VG7000 Series Bronze Control Valve
Dimensions, in. (mm) Figure 5: 1/2 in. Normally Closed
Union Sweat VG7000 Series Bronze Control Valve
Dimensions, in. (mm)

1-17/32
(39)

'

2-3132
(53)

i

Figure 6: 1/2 in. Three-Way Mixing
Union Sweat VG7000 Series Bronze Control Valve
Dimensions, in. (mm)

2 Technical Data Sheet for VG7000 Series Bronze Control Valves



Table 1: Ordering Data — VG7000 Series Bronze Control Valves

Product Family

————

7=Casthn;F_.:

4] End Connections 4 =Threaded (NPT)
5 5 = Union Globe / Union Angle
7= Union Sweat, 3/8 in. 1.D. (1/2 in. Body Size Only)
8 = Union Sweat, 1/2 in. I.D. (1/2 in. Body Size Only)
9 = Union Sweat, 3/4 in. 1.D. (12 in. Body Size Only)

C=1/22in,0.73 Cv (0.63 Kv)

E=1/2in., 1.8Cv (1.6 Kv)

G =1/2in., 4.6 Cv (4.0 Kv)

L= 3/4in., 7.3 Cv (6.3 Kv)

N =1in., 11.6 Cv (10.0 Kv)

P=1-1/4in., 18.5 Cv (16.0 Kv)

R=1-1/2in., 28.9 Cv (25.0 Kv)

S =2in., 46.2 Cv (40.0 Kv)
""F :

e

Size and Cv (Kv)

st = b

+=F -Mbmled 3)
(Leave fields 8 through 15 blank for valve without faciory-mounted actuator.
Valve without factory-mounted actuator is avaiable with standard threaded stem ondy.)

A7f2]4]tLfTl+] [ | | | || Example: Cast bronze vatve, two-way, normaily open/push-down-to-close, threaded (NPT)
Valve +| Actuator end connections, brass frim, equal percentage, 3/4 in., 7.3 Cv, standard threaded stem.

Note: Refer to Table 2 when adding a factory-mounted pneumatic actuator to a valve body. Refer to Table 3
when adding a factory-mounted electric actuator to a valve body.
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Table 2 Ordenng Data Addmg a Factory—Mounted Pneumat:c Actuator

B =310 6 psig (Suggested for N.O. Valves with Positioner)

D =4 to 8 psig (Suggested for Three-Way Valves with Positioner)
E 9to 13 psrg {Sugg&stedforN C. Valves w1th Posmnner)

1iL|T]+ .’i 0jo 8 B P Examp!e Cast bronze valve, two-way, normally open, threaded (NPT) end connections,
Valve +| Acluator brass trim, equal percentage, 3/4 in., 7.3 Cv, standard threaded stem, V-3000-8001 Exposed
Pneumatic Actuator, 3 to 6 psig spring range, with factory-mounted V-9502 Positioner.

Note: Refer to Table 1 when ordering a valve body only. Refer to Table 3 when adding a factory-mounted
electric actuator to a valve body.
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Table 3: Ordering Data — Adding a Factory-Mounted Electric Actuator

viGl7|2]af1]LfT]+[7]1]5]0] VA-T150/VA-7200 7150 = VA-7150-1001 On/Off (Incremental/Floating)
12345878 9f011213 Electric Actuator 7152 = VA-7152-1001 Proportional, 0-10 VDC (Avall for PDTC
: (See Acluator 7153 = VA-7153-1001 On/Off (Incr./Fiing), Feedback Two-Way and
Product/Technical 7200 = VA-7200-1001 On/Off (Incremental/Floating) Thres-way Body
Bulietin.) 7202 = VA-7202-1001 Proportional, 0-10 VDC Styles Only)
7203 = VA-7203-1001 On/Off (Incr./Fling), Feedback
G| Voltage G=24VAC
14 (VA-T150/VA-7200)
| Accessories Blank = None
15 (VA-T150/VA-7200)
9[2 | 6 | M9100/M9200 Double Acting (Avaiable for
1011 12 Electric Actuator 916 = M9116-0x¢-2, 24 VAC/VDC POTC Two-Way
(See Actustor Spring Retum and Three-Way
Product/Technical 926 = M9216-xxx-2, Spring-to-Open (Up), 24 VAC/VDC  Body Styles
Bulketin.} 946 = M9216-00¢-2, Spring-to-Close (Down), 24 VACNDC ~ 0nty)
RER Features AGA = On/Off (Incremental/Floating)
131415 (M9100/M9200) AGC = On/Off (Incremental/Floating), 2 Aux.
GGA = Prop., 0-10 VDC, Feedback (M9116
GGC = Prop., 0-10 VDC, Feedback, 2 Aux. Sw. Only)
HGA = Prop., 0-10 VDC, Feedback (Ma216
HGC = Prop., 0-10 VDC, Feedback, 2 Aux. Sw. Only)
3Ju] M100 Series Double Acting (Avaiable for
1011 Electric Actuator 5U = M150wx PDTC Two-Way
(See Actuator Spring Retum and Three-Way
Product/Technical 3U = M130xx, Spring-to-Open (Up) Body Styles
Bulletin,) 3D = M130x¢, Spring-to-Close (Down) Only)
AIG]A| Features AGA = On/Off (Incremental/Floating), 24 VAC
121314 (M100 Series) CGA = Proportional, Digital Input, 24 VAC
GGA = Proportional, 0-10 VDC, 24 VAC
JGA = Proportional, Slide-Wire, 24 VAC
Accessories A = YG8AA-1 Transformer, 120 VAC (Not Avadable
15 (M100 Series) D = Y68DA-1 Transformer, 240 VAC for CGA
H = Y68HA-1 Transformer, 24 VAC Models)
Blank = None Required

e _‘h_é‘iz‘ e @l‘ e o
valve, two-way, push-down-to-close, threaded (NPT) end
connections, brass trim, equal percentage, 3/4 in., 7.3 Cv, standard threaded stemn,

VA-8020-1 On/Off (Incremental/Floating) Electric Actuator, 24 VAC supply.

Note: Refer to Table 1 when ordering a valve body only. Refer to Table 2 when adding a factory-mounted
pneumatic actuator to a valve body.
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\J HNSON Controls Group 507 E. Michigan Street
P.O. Box 423, Milwaukes, Wl 53202
LS Code No. Lit-1924175

VA-715x Series
Electric Valve Actuator

Features To Order
* magnetic clutch provides constant output Refer to the selection chart below for ordering
force for positive closeoff of valves, and information.

protects motor in stall conditions

+ selectable direct and reverse action Selection Chart
setup and installation Code Number Description

» durable construction provides longer cycle life | VA-7150-1001 | Three-Wire Incremental
Three-Wire Incremental with
Position Feedback

VA-7152-1001 Proportional, 0 to 10 VDC

* compact unit provides 90 Ib force output VA-7153-1001
covering a wide range of applications with just
one actuator

* unigue yoke design enables easy field Accessories
mounting to valves, reducing installation and
stroke adjustment time Sodv Description
Number
Applications Bonnet Adaptor (Used for Field
V-9993-670 Mounting to VT Series Valve Body
VA-715x Electric Valve Actuator The VA-715x Series Actuator is used in :‘“" Thfea_d*’d 519":')
conjunction with VGT7000 Series Valves for dap"?r Kit {Used wE Hieid
Description : Y20EBE-2 Mounting to VT Series Valve Body
escrip hot water and chilled water systems. with Slotted Stem)
The VA-T15x Series synchronous, motor-  Repair Parts VA-7150-1900 |Condull Adaptor Kit
driven a?{uat.or provides int.:rementai Unit replacement only. Mounting Kit to Mount VA-715x or
(three-wire), incremental with feedback, or VA-720x Series Electric Actuators
proportional control of valves with up to ' V-9999-HW1 |to Honeywell® VT5011A, F, G, 1/2
3/4 in. stroke in heating, ventilating, and air Through 3 in. Single-Seated and
conditioning applications. V5013F Three-Way Valves
This compact, non-spring return actuator t‘“““ﬁngs"eﬂ_'° Moant VA-715x o
has a 90 Ib (400 N) force minimum, and yommspey | V/cT20K Setee Blic Ackuators
ds to a variety of input signals 0 Babardimar 12 Theougn
r=Epon gnas. 1-1/4 in. VB-9xxx Valve Bodies
The VA-T15x Series can be easily field . .
mounted or ordered factory coupled to Specifications
VG7000 Series Bronze Caontral Valves. In VA-T15x Series Electric Valve Actuator
add‘"?“é tthev\g;:aix :?;’:;’5 03“4263;""’ Power Requirements 24 VAC (20 to 30 VAC), 50/60 Hz
Ewun 9 f a | bo;i' 1) Incremental: 24 VAC, 50/60 Hz
ranzs fiang:-valve -bodies: Input Signal Incremental with Position Feedback: 24 VAC, 50/60 Hz
Proportional: 0 fo 10 VDC
Input Signal Input Signal: 0 to 5, 5 1o 10, 0 to 10 VDC (Jumper Selaectabla)
Adjustments Action: Drive Up (RA) or Drive Down (DA) on Signal Increase (Jumper Selectable)
” {Proportional) Factory Setting: 0 to 10 VDC Over 3/4 in. (19 mm) Stroke, DA
...................... ~—T
S—— Input impedance 100,000 Ohms
25in. {Proportional) "
384 (8.5mm)  I'Feedback Signal Proportional: 0 to 2000 Ohm +25%, 1/4 Walt, Over 3/4 in. (19 mm) Stroke
X n.da |
0 mm Mechanical Output 90 Ib Force (400 N) Minimum
Stroke Range 5/16 to 25/32 in. (8 to 20 mm)
50 Hz: 85 Seconds 5/16 in. (8 mm) Stroke
- p 135 Seconds 1/2 in. (13 mm) Stroke
in dia, :
" " . 200 Seconds 3/4 in. (19 mm) Stroke
(6.4 mm)| ﬂ I || l H I I " Nominal Stroke Timing 80 Hz: 70 Seconds 5/16 in. (8 mm) Stroke
(Max. Cabla) 6.06 in. 110 Seconds 1/2 in. (13 mm) Stroke
T (1340 m) 165 Seconds 3/4 in. (19 mm) Stroke
: S [ Media Temperature 280°F (138°C) Maximum
Electrical Connection  Screw Terminals for 16 AWG Maximum
n Mechanical Connection For 1/4 - 28 UNF Valve Stem
T Enclosure NEMA 2, IP42
Di i i Operating: 0 to 140°F (-18 to 60°C); 10 to 90% RH Non-Condensing
mensions in. (mm) Ambient Conditions  86°F (30°C) Maximum Dew Point
Storage: 4 to 150°F (-20 to 65°C); 5 to 90% RH, 86°F (30°C) Maximum Dew Paint
Agency Listings UL 873 Listed, File E27734 CSA C22.2 No. 139 Cerlified, File LRB5083

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 02/99 Johnson Controls, Inc
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CD-1330
Class Il Control Damper

The rigid frames are constructed of formed Accessories
13-gauge galvanized sheet steel,
mechanically joined with linkage concealed in

Refer to Damper Accessory Kits and Damper

the side channel to eliminate noise and Replacement Parts.

friction. Compressible spring stainless steel Applications

side seals, and self-lubricating bearings are

standard. + tight shut off in supply and return air
applications.

Johnson Controls CD-1320 dampers have no
components that require routine scheduled * volume and pressure control
maintenance.

Options
Features A = field-installed jackshaft
* dual linkage standard for ease of F = 1.5 inch L flanging air entering side
installation and no hassle actuator (Cannot be used with Optian “G”
: mouning, G = 1.5 inch L flanging air leaving side
CD-1320 Control Damper * three working day standard shipping, next (Cannot be used with Option “F"
working day shipping available at a cost
Description premium To Order
The CD-1320 Control damper is designed to  * three year warranty on materials and Select Class Il control dampers using Damper
control the flow of air in heating, ventilating, workmanship System Building Blocks as detailed in the
and air conditioning systems. The CD-1320is . tested to over 100,000 full stroke cycles Selection Chart.
a Class |l leakage rated damper available in
. DR -
1 inch increments. Selection Chart CZPPRES
Construction A o ‘; a cﬂ""‘"" d
2 = Oppose
Part Construction Blade Gporation % P=Parallel
— 13-gauge galvanized stesl, Blade Type P = Double-piece
mechanically joined A = Acetal
Double-piece, 22-gaugs galvanized Bearing Type X B=Bronze
Blades  |steel, 6 inch nominal width, 8 inch g Ey e
max‘imum width _ Seal Type _x 5 = Santoprene
Linkage 1/8 inch rol!ad steel, zinc plated, Width Dimensions 0810 96 in.
concealed in end channel of frame
= e s Height Dimensions 06to 76 In.
Blade Pin |3/8 inch square steel, zinc plated Setlcn —red TR = =
Bearings | Self-lubricaling acetal o bronze s i P2 RO oo
Side Seal |Self-compensating stainless stesl N | [ 0)x | | 0 | | Ondpalag buds Numherl
Blade Seal | Santoprene or Silicone Speciﬁcations
. CD-1330 Class Il Control Damper
0.157 diameter,

Any given size shall not exceed:
10 cfm per square foot at a 1 inch pressure differential
20 cfm per square foot at a 4 inch pressure differential
28 cfm per square foot at an 8 inch pressure differential

Leakage Resistance - Fully Closed

Pressure Drop (in. WG) - Fully Open 1000 fpm 2000 fpm  3000fpm 4000 fpm
24 x 24 in, 0.05 0.20 0.42 0.77
48 x 48 in. 0.03 0.10 0.25 0.45
Operating Torque
0.5 in. static pressure and 100 fpm fully open approach velocity 4.5in-lb/sq ft
1 in. static pressure and 1000 fpm fully open approach velocity 5.5in-Ib/sq ft
Velocity and Pressure 12 in. wide damper B000 fpm at B in. static

limits recommended to meet 24 in. wide damper 6000 fpm at 8 in. static
other performance specifica- 36 in. wide damper 4000 fpm at 6 in. static
tions (not structural limits): 48 in. wide damper 2000 fpm at 8 in. static

Normal 40°F to 200°F (-40°C to 93°C)

Temperature Rating

CD-1320 Dimensions, Inches Extended -40°F to 250°F (-40°C to 121°C)
CD-1320 standard dampers are available in | APProximate Minimum 3 "7'5 in. 51b(2.27 kg)
one inch increments. To find actual damper Weight Waxiiom S x 700 108 B 146,58 k)
size, multiply the nominal size by 0.99479. All Note: The above data was compiled from test data, corrected to standard temperature and
pressure conditions, determined using instr tation and procedures in accordance with

Johnson Controls damper dimensions are

3 AMCA for Test M for L No, 500.
from the outside edges of the damper frame. Standard for Te: ethods for Louvers, Dampers, and Shutters No. 500,

The performance specifications are nominal and conform to ptable industry Jards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 02/99 Johnson Controls, Inc
mn




JEINSON

M9200 Series

Electric Motor Actuator

Controls Group 507 E. Michigan Street
P.O. Box 423, Milwaukee, W1 53202
Code No. Lit-1922035

M9200

Description

The M9200 Series is a direct-mount, spring
return line of motor actuators that operates on
24 VAC or VDC power and is available for use
with on/off, floating, proportional, or resistive
controllers. These bi-directional actuators
require no linkages and are easily installed on
round damper shafts up to

3/4 inch (20 mm) diameter or square shafts up
to 5/8 inch (16 mm).

The M9200 model delivers up to 140 Ib-in
(16 Nm) of torque. The angle of rotation is
mechanically adjustable from 0 to 90°.
Integral auxiliary switches are available for
indicating end stop position or to perform
switching functions at any angle within the
selected rotation range. Position feedback is
available through switches, a potentiometer,
or a0 to 10 VDC signal.

Features

* bi-directional fail-safe spring retum allows
user selectable rotation/spring retum
direction which simplifies installation

+ integral zero and span adjustment allows
sequential operation of dampers from a
single input signal of 0 (2) to 10 VDC or
0to 20 mA

* manual override allows manual positioning
when the actuator is not powered and
simplifies setup and field adjustments

electronic stall detection pravides higher
reliability by deactivating actuator motor
when a stall condition is detected

* output position feedback (standard on
proportional and resistive models and
optional on floating models) provides
simple closed-loop control with accurate
position sensing

+ calibration output increases speed and
accuracy of zero and span adjustments
over entire range without waiting for
mechanical rotation

* wide range resistive input interfaces to
3-wire resistive controllers from 100 to
10k ohms

* NPT conduit adaptor (included) meets
electrical code requirements

Applications

The M9200 Series is designed to position air
dampers and valves in HVAC systems.
Typical applications include:

* positioning of retumn air, exhaust, or outdoor
air dampers

* controlling face and bypass dampers
+ positioning blades for variable volume fans

* positioning valves when used with the
M3000-500 Valve Linkage

To Order

Specify the code number from the following
selection chart.

Selection Chart Accessories
Application ' . M92 = Spring Return Code T
Running Torque 16 = 140 Ib-in (16 N°n) Nuniber Description

T A=24 VAC/IVDC, Floating

Sleeve Pin Kit (for RD-2000 round

The performance specffications are nominal and conform to acceptable industry standards. For appli
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.

uz

oo n/Off DMPR-KR003 ; =
Control Signal : :\?nc i i et dampers with a 5/16 in. shaft) @
e = Resistive Blade Pin Extension without
. . DMPR-KC003 | Bracket (for CD-1300 direct mount
Power Source G =24 VAC app]icatiu(ns) "
‘A = None (proportional models have  DMPR-KC254 [MB000 Inside E - -
= rama Mounting Kit
0 - 10 VDC Standard) v s - i
Feedback € =2 Auxiliary Switches MS000-100 _ | Gondut Adaptor Kit ;
‘D =135 ohm Potentiometer (use with Floating only)| | M9000-151  [Base Mount Linkage Kit
E =1000 ohm Potentiometer (use with Floating only) M9000-153 Crank Arm Kit
2=US Version M9000-154 |1 in. Jackshaft Coupler
Mm|9|2|1 |6]-| |8] |-|2 [Ordering Code M9000-200 | Gommissioning Tool
M9000-500 |Valve Linkage
(a) Fumnished with the damper and can be ordered
separately.

1s at conditions beyond these specifications, consult the local Johnson

© 02/99 Johnson Controls, Inc
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Controls Group 507 E. Michigan Street
P.0. Box 423, Milwaukee, WI 53202
Code No. Lit-1922035

M9200 Series Electric Motor Actuator (Continued)

Dimensions in. (mm)

Shaft 0.15,
Dimensions a8 o r'y
0.37 to 0.63 215
941016 548
AN 7S =
~ - —
037100.8
941020 (2
Shaft
4 Dimensions Covier
1 Removal
4.88
| — +——  p
5 mm Hex I = 124
Manual Crank 4183 5 5 Anti-rolation Bracket
46.5 347 438 ?‘; Dimensions
8 T
Specifications
M3200 Series Electric Motor Spring Return Actuator
Power Requirements 20to 30 VAC at 5!]160 Hz or 24 VDC +10%; 12 VA supply, minimum: Class 2
(10 VA supply, minimum for On/Off models only)
Floating (Axx Models): 24 VAC at 50/60 Hz or 24 VDC, 4.8 mA {on/off mode, 500 mA. maximum)
GGt " On/Off (Bxx Modsls): 24 VAC at 50/60 Hz or 24 VDC, 420 mA maximum
nput Signa Proportional: 010 (2)10 VDG or 0 (4) to 20 mA
Resistive: 100 to 10,000 ohms
Floating Factory Setting: Terminals 1 and 3, CW rotation; Terminals 1 and 4, CCW rotation
On/Off Factory Setting: Terminals 1 and 2, CW rotation
Proportional (Voltage Input or Current Input):
Input Signal e
Adjustmants Jumper selectable, Fixed: 0 (2) to 10 VDC or 0 (4) to 20 mA

Adjustable:Zero, 0 to 6V (0 to 12 mA); Span, 2 to 10V (4 to 20 mA)
Factory Setting: 0to 10 VDC, 0 to 20 mA, CW rotation with signal increase
Proportional and Resistive:  Action is jumper salectable Direct (CW) or Reverse (CCW) with signal increass.

Input Impedance Pru:?cfho!ﬂals Voltage Input, 100,000 ohms; Current Input, 500 chms
Resistive: 1.8 Megohms
Floating: 1,000 ohms or 135 chms (models with feedback potentiometer)
" Proportional: 0to 10 VDC or 2 to 10 VDC for 80° (1 mA at 10 VDC)
Faadtnck Sl (Corresponds to input signal span selection and also rotation limits)
Resistive: 0to 10 VDC for 90° (1 mA at 10 VDC)

Switch Contact Rating

Two SPDT rated at 24 VAC 1.5A inductive, 3A resistive, 35 VA maximum per switch

Spring Return

Factory Setting: CCW (Direction is selectable with the coupler.)

Mechanical Output

running torque: 140 Ib-in (16 Nm)

Rotation Range

Adjustable from 30 to 80°, mechanically limited to 93° !

Rotation Timing

70 to 130 seconds for 0 to 140 Ib-in (16 Nm); 80 seconds nominal at 50% rated load (Powered rotation is faster in the spring retum
direction than in the spring winding direction; power failed spring retum is less than 15 seconds.)

Cycle Life 65,000 full stroke cycles
| Electrical Gonnection  Screw terminals for 22 to 14 AWG (Insert a maximum of two 18, 20, or 22 AWG per terminal.)
Mechanical Connec- 3/8 to 3/4 in. (10 to 20 mm) diameter round shaft

tion 3/8 to 5/8 in. (10 to 16 mm) square shaft

Enclosure NEMA 2, IP42 (Not for outdoor use without a protactive cover.)

At Condlions OIS 10 2T (200 WCFS B R moraer

Dimensions (H x W x D) 9.82 x4.57 x3.62in. (249.4 x 116 x 91.9 mm)

Shipping Weight

6.4 1b (2.9 kg)

Agency Compliance

UL 873 Listed, File E27734, Guide XAPX; CSA C22.2 No. 139 Certified, File LR85083, Class 3221 02
CE Directive B9/336/EEC

The performance specifications are nominal and conform to act ptabl
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products.

industry

Is. For applications at conditions beyond these specifications, consult the local Johnson

@ 02/99 Johnson Controls, Inc



HVAC Control Shop Drawings

TABLE OF CONTENTS
Drawing No. Drawing Title
1 Fire Pump Station HVAC Control
2 Booster Pump House HVAC Control
3 METASYS Network Schematic
4 Zone Temperature Controls
5 1916 Building - AH-1
6 1916 Building - AH-2
7 1951 Building - AH-3
8A,B 1988 Building General Supply - AH-456
9A.B 1988 Building Computer Auxilliaries - AH-78
10 2000 Building Basement Addition - AHU-1
11A,B 2000 Building General Supply - AHU-2
12A,B 2000 Building Clean Room - AHU-3
13A, B Hot Water Heating
14 Laboratory Oxygen Deficiency Alarm System
15 Miscellaneous Control Systems
Schedule No.  Schedule Title
DS-1 Damper Schedule
VS-1to 3 Valve Schedule
PS-1to7 Hardware Point Schedule

HiEnnnnnnnN |

Intelligent Building
Controls Ltd.

Johnson Controls Authorized Building Control Specialist

Environmental Control System
Building Automation System

Fire Management System

Security System

Lighting Services
Telecommunication System
Integrated Motor Control Center
Air and Water Systems Balancing
Instrumentation System Installation
Building Operations Management
Energy Conservation Control
Custom Programmed Maintenance :

Automatic Temperature Controls
Direct Digital Control Systems
Security and Card Access Systems
Lighting Control Systems
Integration of Building Systems

Intelligent Building Controls Ltd.
1107 Nicholson St.

Victoria, BC
Phone: (250) 216-0665 FAX: (250) 727-2113

V8X-3L5

PROJECT

Herzberg Institute of
Astrophysics

ARCHITECT

Cohlios Evamy Interplan

ENGINEER

Reid Crowther &
Partners Ltd.

USER DEFINED

CONTRACTOR

Strathcona Mechanical
Ltd.

FILE NAME

IN CONSIDERATION OF THE RECEIPT OF
THIS DOCUMENT, THE RECIPIENT AGREES
NOT TO REPRODUCE, COPY, USE OR
TRANSMIT THIS DOCUMENT AND/OR THE
INFORMATION THERIN CONTAINED, IN
WHOLE ORIN PART, OR TO SUFFER SUCH
ACTION BY OTHERS, FOR ANY PURPOSE,
EXCEPT WiTH THE WRITTEN PERMISSION
OF INTELLIGENT BUILDING CONTROLS
LTD. AND FURTHER AGREES TO
SURRENDER SAME TO INTELLIGENT
BUILDING CONTROLS UPON DEMAND.

RIFERENCE DRAWING WD

REVSIOHNLOCATION PCH DATE By

WG EER

RLS

I PROJECT MGR DESICHER DATE E=

RLS RLS | 02/01/00 | 99-0012




Unit Heater UH-4 [

S

Emergency Generator -

Q

>
O W VI T A . O 3
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Unit Heater UH-5 r‘——|

>4

A X

DA-7-2

DA-7-3 | DA-7-4

Fire Pump Station HVAC

2426 mm
1213 mm
E
8
[ DA-x-1J— _[ DA-x-3 ]
E
8
o™
[ DAx-2 } —( DA~x-4]
Detail C:

Exhaust Air Damper MD-6
& MD-7 Installation

DAMPER INSTALLATION NOTES

1. All dampers are shown as viewed with the air blowing in your face.

2. Damper is labelled with the air leaving side and the preferred damper drive blade.

3. The damper must be driven from the linkage side.

Bill Of Material
Code Oty Model
MD-6, 7 2 CPPBS-xxx
DA-6-123.4 4 MO9216-BGA-2
DA-7,1,234 4 M9216-BGA-2
XFMR-1 | AS-XFR100-0

Emergency Generator Cooling

When the geﬁerator is not running, the outdoor air intake damper MD-6 and the exhaust air
damper MD-7 shall both spring return to the closed position.

When the generator starts, the transfer switch auxiliary contact shall energize a 24 VAC circuit

an

Unit Heater UH-4,5 Operation

d drive both dampers fully open.

The electric unit heater shall be cycled by the room thermostat as required to maintain room

temperature at setpoint.

120 VAC

A

Disconnect

Wiring by Division 16

e e i{ﬁ—ﬁ@#

2 - Stage Thermostat
supplied by Unit
Heater Manufacturer

Electric Unit Heater

Unit Heater UH-4, 5§ Wiring

Description

Refer to Damper Schedule
Refer to Damper Schedule
Refer to Damper Schedule
100 VA, 120/24 VAC Transformer w/brkr

Sequence of Operation

24 VAC

L ...-’b.

Damper Actuator Wiring

Aulyidy

Emergency Generator
Transfer Switch
Auxilliary Contact

DA-7-1,234

REVISION
INFD

DRAWING TITLE

Fire Pump Station

FPStatlon ved
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— 1 HVAC contr()l B REFERENCE DRAWING Nn HEVISION-LOCATION ECN DATE ay
da1lon - Eﬁtg mﬂawfgr DﬂvﬁLS IEY RLS | 0n:-‘:ﬂ:;w[:nz,rmmu ; BY ]AF::;V
co2rv | HERZBERG INSTITUTE | Intelligent Building | viewrage 99-0012
OF ASTROPHYSICS vex . ais s
e Controls Ltd. | erineese A

e-mall: ris@directeca




Unit Heater UH-3

g8 b (T/“
O/A // I:: - Emergency Generator /
s :lf‘/\ H

-

2

38

MD-G G‘ :
C -~
l DA-8-1 ]
Booster Pumphouse HVAC
1061 mm
1213 mm
£
E
o
2 E
[DA—Q—‘I ]—— @_
Detail A: Detail B:
Exhaust Air Damper MD-9 Qutdoor Air Damper MD-8
Installation Installation

DAMPER INSTALLATION NOTES
1. All dampers are shown as viewed with the air blowing in your face.
2. Damper is labelled with the air leaving side and the preferred damper drive blade.

3. The damper must be driven from the linkage side.

E/A

120 VAC

Bill Of Material

120/24 VAC Transformer w/brkr

Code Qty  Model Description
MD-8, 9 2 CPPBS-xxx Refer to Damper Schedule
DA-8-1,9-1 2 M9216-BGA-2 Refer to Damper Schedule
XFMR-1 1 AS-XFR050-0

1 AS-ENC100-0 Metal Enclosure

Sequence of Operation

Emergency Generator Cooling

When the generator is not running, the outdoor air intake damper MD-8 and the exhaust air
damper MD-9 shall both spring return to the closed position.

When the generator starts, the transfer switch auxiliary contact shall energize a 24 VAC circuit
and drive both dampers fully open.

Unit Heater UH-3 Operation

The electric unit heater shall be cycled by the room thermostat as required to maintain room

temperature at setpoint.

—J\r/’@ﬁ——&%

2-StageThermostat

Disconnect

Wiring by Division 16

supplied by Unit

Electric Unit Heater

Heater Manufacturer

Unit Heater UH-3 Wiring

120 VAC

LE—en e

Emergency Generator

Transfer Switch
Auxilliary Contact

- 24 VAC

DA-8-1

Damper Actuator Wiring
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4th Floor r— ] Bill Of Material
DC-143 | DC-144 i (.De;ab | DC-10 | DC-11
145 D c."lH:’_{, 0C9 oc12 | pc13 Code Oty Model Description
|
| Rt i EN-1 1 EN-EWC22-0 NCU Enclosure c/w power entry box
P&y EN-2, 5 2 EN-EWC35-0 3-Tier Enclosure ¢/w 100 VA Transf.
EN-5: Penthouse 413 EN-6: Penthouse 413 EN-3.4 2 Existing Control C.abmets
EN-18: Corridor 408 EN-6to 18 9 Sheet Metal Electrical Enclosure
............................................................ — NCU-I l NU.NCM}SO Network ConlIOI Unit
1  NU-NET301-0 Ethernet card
ey [ 3rd Floor o— —— DC-59,16 3  AS-AHU100-0 AHU Termination Board
3 AS-AHU102-0 Air Handling Unit Logic Board
DC-128 | DC-129 DC-138 | DC-139 DC-1,2,3,4,
DC-140 | DC-141 ?,8 6 AS-UNTI 11-1 Umtary Equlpment LOg‘iG Board
-, = DC-6,10,11,
| e | 12,18,14,15,
EN-15: Corridor 317 Clg. EN-16: Corridor 319 Clg. 17,18,1xx 55  AS-VAVIIlI-1 Generic Logic Board
EN-17: Elec. Closet 346 oOwS 1 Operator Workstation PC
........................................................... —_— Minimum Hardware: HP or Compaq 450MHz CPU
2nd Floor 7 - 96 Mb ., : ;
DC-111 | DC-112 DC-115 | DC-116 DC-121 | DC-122 ~ - 1.44 Mb 3.5” Floppy Disk Drive
- 8 Gb Fixed Disk Drive
DC-113 | DC-114 DC-117 | DC-118 DC-123 | DC-124
L= ‘ - 8 CDROM
Dc-119 | DC-120 DC-125 - 19” SVGA monitor c/w graphics cardl
- 16 bit sound card c/w speakers
, " . : ] - keyboard
EN-12: Corridor 209 Clg. EN-13: Corridor 225 Clg. EN-14: Elec. Closet 261 . 28 Phmiodam
- dot matrix tractor alarm printer
1st Floor - ethemet card
A o ——| Minimum Software METASYS M35 Workstation Software
oc4 | pc2 | | bC-100 | be-ol RS-485 ’ e — MGRAPH, MTREND
5 iy .
DC-3 DC-102 | DC-103 15 Frrwes SO TR < DC-108 | DC-109 ‘ WINDOWS NT3; Current Version 4.0
DC-104 | DC-105 DC-110 pcANYWHERE
EN-4: Fan Room 102 EN-10: Mail Room 122 EN-11: Elec. Closet 170a
BSMNT [ ]
DC-7 DC-4
DC-17 DC-16 DC-6 DC-5 1988 WING
Ethernet DC-18
N1 Trunk: RG62 |
Co-axial cable EN-3: Boiler Room 024 EN-3: 1988 Fan Room 001
o000 VO'|Y)3 F'E::;m DRAWNG TITLE
e METASYS Network —
W F=_—| Schematic e S
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RADIANT PANEL CONTROL (Typical of 111 Valves)

R‘:’ﬂ"!? temperature at set-point. Aquastat TL-1 strapped on to the return water line shall prevent
Cmuf,:s'ng the fan from operating on sensing a temperature below 30 Deg. C.
RIA S/A
Power By Div, 16 Infra-Red Heaters IR-1, 2, and 3
' 1 Line voltage thermostat T-2 shall cycle the blower motor and enable burner controls as
; required to maintain the zone temperature at set-point.
e 2 #18 by Refiig. Ei:f' q pe P
T Contractor
NG = Ductless Split Air Conditioning Systems
Evapol‘zﬁy 1 Each split A/C evaporator unit is supplied with a remote control for local operator
HVR -~ adjustment.
TL- : )
inarBwa.‘TS-—//-"’I"-— 2 #18 by Control
cmramr © 2 In the new addition, where a radiant panel is in the same room as the eva orator, the
e P P
PS-1to 6 METASYS network shall menitor the status of the condensing unit, and shall close the
PNEU associated radiant panel control valve when the condensing unit is running.
T'STAT
- 120 VAC by Div, 16 = 1 /5N o In the 1988 wing, where a radiant panel is in the same room as the evaporator, the
\20/ evaporator shall be locked out via a pressure switch until the deviation from set-point
Note 1: Pressure switches as shown are required for indicates that the VAV box cannot maintain the room temperature at set-point. When
Uig. gicamanking Fotos Flow P 6 new evaporators located in the 1988 Wing. evaporator operation is enabled, the occupant can control the operation of the A/C system
e — ] { —F] :_:ﬁ:ﬂ;f;g ::hs:smi:’_ Piped to existing pneumatic via the remote controller, and the condensing unit status will be monitored by the
METASYS network.
Note 2: Mount and wire asvaporator thermostats when
shown remotely on floorplans.
Cabinet & Unit Heater Control 4 p o - Zone Temperature
DUCtless Spllt Alr Condltlonln SYStems : Controls RFERENCE DRAWING NO REVISION-LOCATION ECN DATE BY
FF'1 y FF"Z, FF'3, FF'4, UH"'1 m;;ﬂﬂDD Y~ IPmienl-hnlnﬂ lDﬂnﬂl\ur T Drn T AFFROVED
RLS RLS RLS [ RLS [ ow= o3mtm0 | & [oae
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=™ HERZBERG INSTITUTE| Intelligent Building | ioheieiens: 99-0012
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wennws | PrOject #1973 Sl 4

120 VAC Line Voltage
Wiring by Division 16

120 VAC by Div. 16

Y

INFRA-RED HEATERS IR-1,2,3

BILL OF MATERIALS

Code Oty  Model# Description
TV-x 111 Refer to Valve Schedule VS-1
DC-x 46 AS-VAVII11-1 Application Specific Controller
RMx-T 92 TE-64158-2110 Room Sensor c/w setpoint, thermometer, and
override pushbutton
T-1, 2 8 T26S8-22 Line Voltage Thermostat
TL-1 5 AI9DAC-9C  Strap-on Low Limit Line Voltage Aquastat
PS-1to6 6 P10BC-7C Pressure to Electric Switch 0 — 20 PSI
CUx-Amps 23 H722 Veris Current Transducer
SEQUENCE OF OPERATION

Radiant Panel Control

1 In the new addition, 1916 wing, and 1951 wing, a new METASTAT will be wall-mounted
in eath zone, allowing the occupant visual temperature indication, set-point adjustment,
and override of unoccupied mode. The system shall maintain each zone temperature at
setpoint by modulating the associated normally open radiant panel control valve(s).

2

Cabinet and Unit Heaters (FF-1, FF-2, FF-3, FF-4, and UH-1)

1

In the 1988 wing, existing pneumatic thermostats shall maintain room temperature at
setpoint by modulating radiant panel control valves and/or variable air volume boxes.

Line voltage thermostat T-1 shall cycle the fan motor as required to maintain the zone
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Supply Fan Wiring

BILL OF MATERIALS

Code Oty Modelit Description
DC-1 1 AS-UNTI111-1 Application Specific Controller
EP-1-1 1 EP-8000-2 Elec. to Pressure Transducer 0 — 10 VDC
G-1-1 1 Existing pressure gauge
RA-T, SA-T 2 TE-6311P-1  Duct Probe Temperature Sensor
SF-C 1 LY2US AC24 Omron DPDT Relay
1 PTF0O8A 8 Pin Base
SF-Amps 1 H722 Veris Current Transducer (0 — 5 VDC)
OVR-TIM 1 Existing Manual Override Timer
SEQUENCE OF OPERATION
A $ystem operation shall be controlled by the operation of a timer switch located in

the conference room or from a programmed occupancy schedule entered by the
building operator.

;.2 In unoccupied mode, the supply fan shall be off, and all dampers shall be in their
fail-safe positions.

3 At the imitiation of occupied mode, provide a morning warm-up cycle to prevent
the mixing dampers from opening until the return air temperature rises above 20
Degrees C. After this condition has been met, the mixing dampers shall open to
the minimum position of 25% outdoor air.

4 In occupied mode, the mixing dampers shall modulate to maintain the supply air
temperature at setpoint. The supply air setpoint shall be reset according to the
room temperature as follows (operator adjustable):

Room Temp Supply Air Setpoint
21 Deg C 21 Deg C
23 13
5 In occupied mode, the supply fan status shall be monitored by a current sensor.

Should the fan fail, an alarm shall be inititated and the system shall revert to
unoccupied mode. Alarms shall also be initiated on low and high room
temperature, and low supply air temperature.
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Supply Fan Wiring
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Panel EN-1 Pneumatic Connections

BILL OF MATERIALS

Code Oty Modelit Description
DC-2 l AS-UNT111-1 Application Specific Controller
EP-1-2 1 EP-8000-2 Elec. to Pressure Transducer 0 — 10 VDC
G-1-2 1 Existing pressure gauge
RA-T, SA-T 2 TE-6311P-1  Duct Probe Temperature Sensor
SF-C | LY2US AC24 Omron DPDT Relay
1 PTFO8A 8 Pin Base
SF-Amps 1 H722 Veris Current Transducer (0 — 5 VDC)
OVR-TIM 1 Existing Manual Override Timer
SEQUENCE OF OPERATION
o | System operation shall be controlled by the operation of a timer switch located in

the conference room or from a programmed occupancy schedule entered by the
building operator.

2 In unoccupied mode, the supply fan shall be off, and all dampers shall be in their
fail-safe positions.

3 At the initiation of occupied mode, provide a morning warm-up cycle to prevent
the mixing dampers from opening until the return air temperature rises above 20
Degrees C. After this condition has been met, the mixing dampers shall open to
the minimum position of 25% outdoor air.

4 In occupied mode, the mixing dampers shall modulate to maintain the supply air
temperature at set-point. The supply air set-point shall be reset according to the
room temperature as follows (operator adjustable):

Room Temp Supply Air Setpoint
21 Deg C 21 Deg C
23 13
3 In occupied mode, the supply fan status shall be monitored by a current sensor.

Should the fan fail, an zlarm shall be inititated and the system shall revert to
unoccupied mode. Alarms shall also be initiated on low and high room
temperature, and low supply air temperature.
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Panel EN-1 Pneumatic Connections
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Contacter Ol's
DC-3, Al-1
== SF-Amps
DC-3, BO-1
SFC

Supply Fan Wiring

BILL OF MATERIALS

Code Oty  Model Description

DC-3 1 AS-UNTI111-1 Application Specific Controller

EP-1-3 1 EP-8000-2 Elec. to Pressure Transducer 0 — 10 VDC

G-1-3 1 Existing pressure gauge

RA-T, SA-T 2 TE-6311P-1  Duct Probe Temperature Sensor

SF-C 1 LY2US AC24 Omron DPDT Relay

1 PTFOBA 8 Pin Base
SF-Amps 1 H722 Veris Current Transducer (0 — 5 VDC)
SEQUENCE OF OPERATION

1 System operation shall be controlled by the programmed occupancy schedule
entered by the building operator.

2 In unoccupied mode, the supply fan shall be off, and all dampers shall be in their
fail-safe positions.

3 At the initiation of occupied mode, provide a morning warm-up cycle to prevent
the mixing dampers from opening until the return air temperature rises above 20
Degrees C. After this condition has been met, the dampers shall open to the
minimum position of 25% outside air.

4 In occupied mode, the mixing dampers shall modulate to maintain the supply air
temperature at setpoint. The supply air setpoint shall be reset according to the
return air temperature as follows (operator adjustable):

Return Air Temp Supply Air Setpoint
20 Deg C 20 Deg C
23 13
5 In occupied mode, the supply fan status shall be monitored by a current sensor.

Should the fan fail, an alarm shall be inititated and the system shall revert to
unoccupied mode. Alarms shall also be initiated on low and high room
temperature, and low supply air temperature.
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BILL OF MATERIALS

m "D_C_ﬂ 3.4
_RFC_JIRF-Am Code Oty  Modelit Description
NC TV-7,8 2 Existing Pneumatic Control Valves
E/A _ F -q R/A Dampers 5 Existing Dampers c/w Pneumatic Actuators
E/ C4, DC-4 1 AS-UNT111-1 Application Specific Controller
+.Dam RETURN FAN RAT DC-6 1 AS-VAVI11-1 Application Specific Controller
AH-5 EN-2 1 Existing 1988 Fan Room Enclosure
@) q: EP-2-1234 4 EP-8000-2 Elec. to Pressure Transducer
EPV-3 1 Existing E/P Solenoid Valve
G-2-1,2,3,4 4 Existing Pressure Gauge
C4,801) DC4,AI3 SA-LL 1 Existing Low Limit Thermostat
@ SAT RA-T,RCD-T 2 TE-6311P-1  Duct Probe Temperature Sensor
O/A ﬁﬁ : SA-T 1 TE-6315P-1  Duct Avg. Temperature Sensor
| (ocdE SF-C, RF-C
SUPPLY FAN EF6-C 1 3 LY2US AC24 Omron DPDT Relay
AH-4 3 PTFO8A 8 Pin Base
‘ SF,RF,
DC4, Al EF6-Amps 3 H722 Veris Current Transducer (0 — 5 VDC)
E/A {— —17 R/A RM23T . Rm253-T,
LIBR-T 2 TE-6314P-1  Room Temperature Sensor

m ’
73 = % 23
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SEQUENCE OF OPERATION

System operation shall be determined by the programmed building occupancy schedule.

During unoccupied hours the supply fan shall be off, dampers shall be in their fail-safe
positions, and the heating coil valve shall control the supply duct temperature at setpoint.
The system shall only run if a room temperature sensor registers a temperature below 15
deg C. (differential of 2 deg C.) When the system runs for unoccupied heating, the
outdoor, exhaust, and reheat dampers shall remain fully closed, the return damper shall
remain fully open, AH-4,5 shall run, AH-6 shall remain off, and the heating coil valve
shall operate according to the occupied sequence.

When occupied mode is initiated, the return fan shall start, first, followed by the supply
fan in 5 seconds, and the exhaust fan in a further 5 seconds. A morning warm-up cycle
shall prevent the mixing dampers and exhaust fan from operating until the return air

temperature riseg\ above 20 Deg C.

The mixing dampers, heat exchanger damper, and and preheat control valve shall modulate
in sequence to maintain the supply air temperature at setpoint. The supply air setpoint
shall be reset according to the temperature of Room 253 as follows:

i

Room 253 Temp
20 Deg C

23

Supply Air Setpoint

30 Deg C
13

During high heating demand periods the R/A damper shall be fully open, the E/A damper
and the bypass damper shall be fully closed, and the heat exchanger damper shall open to
the minimum O/A position. The heating coil control valve shall modulate as required to
maintain the supply air temperature at setpoint. As the heating demand decreases the R/A
damper modulates closed, and the E/A end bypass dampers modulate proportionally open.
The heating coil control valve continues to modulate as required.

When the mixing damper command exceeds the minimum O/A position, the heat

exchanger damper closes.

The existing low temperature thermostat shall remain and shall also provide an alarm
signal to the METASYS system. In the event that the heat recovery exhaust fan fails the
METASYS system shall modulate the return/exhaust/bypass dampers as a typical
economizer, with the heat exchanger damper closed.

The existing pneumatic library reheat control valve shall be modulated to control the reheat
coil discharge air temperature at set-point. This set-point shall be reset according to the
deviation from set-point of the library room temperature sensor.
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BILL, OF MATERIALS

o Code Oty  Model# Description
g%?m] RE_AW:' ]1 Dampers 3 Existing Dampers ¢/w Pneumatic Actuators
DC-5 1 AS-AHU100-0 AHU Controller Termination Board
\F_— -q R/A 1 AS-AHU102-0 AHU Controller Logic Board
L9 (DS A EN-2 1 Existing 1988 Fan Room Enclosure
RETURN FAN RAT EP-2-5,6 2 EP-8000-2  Elec. to Pressure Transducer
AH-8 . G-2-5,6 2 Existing Pressure Gauge
o 2 _— SA-LL 1 Existing Low Limit Thermostat
=g &]‘ @D RA-T | TE-6311P-1  Duct Probe Temperature Sensor
Q® SA-T 1 TE-6315P-1  Duct Avg. Temperature Sensor
DC5,B03)(DC5 Al ; MA-T 1 TE-6315P-1  Duct Avg. Temperature Sensor
e < SF-C, RF-C
' \/ H % — * S/A _* DX1-C, DX2-C 4 LY2US AC24 Omron DPDT Relay
g BCEAR [ngigr:] é 4 PTFO8A 8 Pin Base
| MAT SUPPLY FAN SA-LL E?;?gzguf:gﬁ’gj;d SF,RF -Amps 2 H722 Veris Current Transducer (0 - 5 VDC)
AH-7 sbove Comider 147 | Rml136-T 1 TE-6314P-1 Room Temperature Sensor
i Rml152-T 1 TE-6314P-1 Room Temperature Sensor
el STAT-P 1 DPT2640-2R5D Diff. Press. Transducer 0 —2.5"we, 0-5 VDC
(star-p)
Transducer Mounted
- e in Panel EN-2 in
' ‘ﬁé“élAlw 1988 Fan Room
DXic | < hM;,_T]
6CEBGD (DGS,AI-?]
@
G25 ® c2s (%)
EP-2-5 g- - @g: 'I
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SEQUENCE OF OPERATION

System operation shall be determined by the programmed building occupancy schedule.

During unoccupied hours the supply fan shall be off, and all dampers shall be in their fail-
safe positions.

When occupied mode is initiated, the return fan shall start, first, followed by the supply
fan in 5 seconds. A morning warm-up cycle shall prevent the mixing dampers and exhaust
fan from operating until the return air temperature rises above 20 Deg C. Following
morning warm-iip, the mixing dampers shall maintain a minimum percentage of outdoor
air for the remainder of the occupancy period.

When the outdoor air temperature falls below 13 Deg C (2 Deg differential) (operator
adjustable), the mixing dampers shall be controlled to maintain the supply air temperature
at setpoint. The supply air setpoint shall be reset according to the greatest demand for
cooling in Rooms 138 and 156.

Greatest Deviation From Setpoint Supply Air Setpoint
0 Deg C 18 Deg C
1 13

The mixed air sensor shall override supply air control of the mixing dampers to maintain a
minimum mixed air temperature of 10 Deg C.

When the outdoor air temperature rises above 15 Deg C, and the return air temperature is
above 24 Deg C (2 Deg diff.), the mixirg dampers shall revert to minimum position, and
mechanical cooling shall be enabled. Two stages of DX cooling shall by cycled to
maintain the hottest of rooms 138 and 156 at set-point). Minimum and maximum on, off
times, and minimum inter-stage on, off times shall be provided.

The existing low temperature thermostat shall remain and shall also provide an alarm
signal to the METASYS system. :
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BILL OF MATERIALS

Code Ay Model# Description
TV-1 1 Refer to Valve Schedule VS-1
MD-1, MD-2 2 Refer to Damper Schedule DS-1
DC-7 1 AS-UNTI111-1 Application Specific Controller
SA-LL l A70HA-1C Low Limit T’stat, 20” Element, Man. Reset
1 FTGI13A-600R Capillary Flange
RA-T 1 TE-6311P-1 Duct Probe Temperature Sensor
SA-T, MA-T 2 TE-6315P-1 Duct Avg. Temperature Sensor
SF-C 1 LY2US AC24 Omron DPDT Relay
1 PTFO8A 8 Pin Base
SF-Amps 1 H722 Veris Current Transducer (0 — 5 VDC)
LABO020-T 1 TE-6314P-1 Room Temperature Sensor
FIL-DP 1 DPT2640-2R5D Diff. Press. Trans. 0 —2.5” WC, 0-5 VDC
. 1 FTG18A-600R Remote pressure pick-up

SEQUENCE OF OPERATION

. System operation shall be determined by the programmed building occupancy schedule.

During unoccupied hours the supply fan shall normally be off, and all dampers shall be in
their fail-safe positions. The fan shall cycle on as required to maintain the space
temperature above the unoccupied setpoint, initially set at 15 Deg C. (2 Deg C diff.)

An optimal start program shall determine the start-up time required to warm up or cool
down the space so that the required room temperature setpoint is achieved just prior to the
onset of the occupied period. A moming warm-up cycle shall prevent the mixing dampers
from operating until the return air temperature rises above 20 Deg C. Following morning
warm-up, the mixing dampers shall maintain a minimum percentage of outdoor air for the
remainder of the occupancy period.

During occupancy hours, the mixing dampers and heating coil control valve shall be
modulated in sequence to maintain the supply air temperature at set-point. This set-point
shall be reset as required to control the room temperature of Lab 020 at set-point

When the outdoor air temperature exceeds the return air temperature, the mixing dampers
shall revert to minimum position.

A supply air low limit thermostat shall shut down the supply fan and revert the mixing
dampers to their fail-safe positions on sensing a supply air temperature below 2 Deg C.
This control shall require manual reset.
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ETC;lNE
[OAD = DPR-C (Gat
Damper End Switch
contact on damper motor
to be wired directly to
AHU-2 starter.
MD-3 -
h —glgi‘ MY
| c
NC | i
O/A
_FIL- DP ]
HWS &=
HWR -— ‘d NGJ
NO

< 120 VAC » L
Contactor OL's
s 3 I e 3 —F@’,—I—.—O—D—’PJ
,——an 3 (4| OfA Damper
—r'—i = = End Switch
| 2 z ] DC8 BO4
21 (seiie] E
DCB BO SF-Amps
SF-C

Supply Fan AHU-2 Wiring

DX

D BO3)DC8 Al

SF-Amps

SUPPLY FAN
AHU-2

NOTE: Liquid Line
Solenoid Valves Supplied
and Installed By Others

Remote
Condensing Unit
c

Engineered Air Terminal Block
in Condensing Unit C-6

Code Oty
TV-2 1
MD-3 1
DC-8 |
SA-LL 1
SA-T 1
SF-C, SF-LLC
DX1-C, DX2-C
EFx-C, P9-C 12
12
P9, EFx
SF, DX1, DX2-
Amps 11
FIL-DP 1
N 1
OAT-1 1

BILL OF MATERIALS

Modeltt Description

Refer to Valve Schedule VS-1

C/W Unit, refer to Damper Schedule DS-1
AS-UNT111-1 Application Specific Controller
A70GA-1C Low Limit T’stat, 20° Element, Man.Reset
TE-6316P-1 Duct Avg. Temperature Sensor
LY2US AC24 Omron DPDT Relay
PTFO8A 8 Pin Base
H722 Veris Current Transducer (0 - 5 VDC)

DPT2640-2R5D Diff. Press. Transducer 0 — 2.5"we, 0-5 VDC
FTG18A-600R Remote Pressure Pick-up
TE-6313P-1 Outdoor Air Temperature Sensor

( EFx-C ‘EFx-Amp

120 VAC

Contactor OL s

EF-1,2,3,4, 5, 6, 8 Control
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SEQUENCE OF OPERATION

i | System operation shall be determined by the programmed building occupancy schedule.

2 During unoccupied hours the supply fan shall normally be off, all dampers shall be in their
fail-safe positions and the heating coil centrol valve shall be controlled to maintain the duct
temperature at set-point.

3 An optimal start program shall determine the start-up time required to warm up or cool
down the space so that the required room temperature set-point is achieved just prior to the
onset of the occupied period. When the unit is started, the outdoor air damper shall open
first. The supply fan shall start after the hard-wired damper end switch contact is made.
Exhaust fans EF¢1, 2,3, 4,5, 6, and 8 shall all be interlocked to run whenever the AHU-2
supply fan is running.

4 During occupancy hours, the heating coil control valve shall be modulated, and two stages
of DX cooling shall be cycled in sequence to maintain the supply air temperature at set-
point.” The supply air set-point shall be reset according to the average deviation from set-
point of the five hottest rooms, as follows:

Deviation From Setpoint Supply Air Setpoint
0 Deg C 17 Deg C
+1 12
5 Mechanical cooling shall be locked out until the outdoor air temperature rises above 15

Deg C (2 Deg differential). Minimum on times, off times, and inter-stage delays shall be
provided for each stage of cooling.

.6 A supply air low limit thermostat shall shut down the supply fan and close the outdoor air
damper on sensing a supply air temperature below 2 Deg C. This control shall be disabled
from shutting down the system for a 20 second delay following start-up. The control shall
be equipped with automatic reset, however following a low limit shutdown, a latching
software point must be manually reset by the operator before AHU-2 can be re-started.

57 Heating coil circulation pump P-9 shall start whenever the outdoor air temperature falls
below 10 Deg C (2 Deg C differential), or whenever the heating coil control valve
modulates beyond the 25% open position (22 % differential).
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EF-7

E/A H

{ F?Am }

Exhaust Air From
Fume Hood

NC
{‘ﬁo‘_ng,A 6
\PFIL-OP
DCY,ADZ)
LHCoVC
300 mm Minimum
HWS &=

15,
‘| P11C
NC

C9 Al-
RA-T

Low Side Pick-up located

High Side Pick-up located

A

Solenoid Valves S1, S2 Supplied
and Installed by Others

BILL OF MATERIALS

: ; . ‘ode Oty Model# Description
Corridor outside Clea Clean R h o el Leserpron
Room as shown on M2.07 N e T YA 1 Refer to Valve Schedule VS-1
R /A MD-4, 5 2 C/W Unit, refer to Damper Schedule DS-1
e —— DC-9 1 AS-AHU100-0 AHU Controller Termination Board
1 AS-AHU102-0 AHU Controller Logic Board
SA-LL 1 A70HA-1C Low Limit T’stat, 20" Element, Man. Reset
9 Al Trsnedices sl RA-T 1 TE-6311P-1 Duct Probe Temperature Sensor
BCIEY) ean-T C"‘-‘a” DP in EN SA-T, MA-T 2 TE-6315P-1 Duct Avg. Temperature Sensor
_SFC ) SF-C, EF7-C
‘gg_i’{::‘g} DX-C, P11-C 4 LY2US AC24  Omron DPDT Relay
4 PTFO8A 8 Pin Base
’_F‘—.g_ # g SEEF7,
DX, P11-Amps 4 H722 Veris Current Transducer (0 — 5 VDC)
DCY A3 .
| SUPPLY EAN [ SA-T Clean- 1 TE-6314P-1 Room Temperature Sensor
AHU-3 PFIL, FFIL-DP 2 DPT2640-2R5D Diff. Press. Trans. 0 to 2.5 WC, 0-5 VDC
Egﬁ:fg';j Clean-DP 1 DPT2640-OR5B Diff. Press. Trans. -.5 to 0.5"WC, 0-5 VDC
(1) S
= l-?" I-
woX {5z ; H - 120 VAC
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SEQUENCE OF OPERATION

1 System operation shall be determined by the programmed building occupancy schedule. In
addition, the system shall run whenever fume hood exhaust fan EF-7 is running,

o During unoccupied hours the supply fan shall normally be off, and all dampers shall be in
their fail-safe positions and the heating coil control valve shall be controlled to maintain
the duct temperature at set-point.

3 An optimal start program shall determine the start-up time required to warm up or cool
down the space so that the required room temperature set-point is achieved just prior to the
onset of the occupied period. A morning warm-up cycle shall prevent the mixing dampers
from operating until the return air temperature rises above 20 Deg C. Following morning
warm-up, the mixing dampers shall maintain a minimum percentage of outdoor air for the
remainder of the occupancy period. When EF-7 is running, the minimum percentage shall
be increased to a'setting determined by the Air Balancer during the commissioning period.

4 During occupancy hours, the heating coil control valve and mixing dampers shall be
modulated to maintain the supply air temperature at set-point. This set-point shall be reset
as required to maintain the Clean Room temperature at set-point.

S Mechanical cooling shall be locked out until the outdoor air temperature rises above 15
Deg C (2 Deg differential). When enabled, mechanical cooling shall be cycled on as
required to maintain the Clean Room temperature at set-point. When the compressor is
running, the dampers shall revert to the minimum outdoor air position. Minimum on time
and off time shall be provided for the single stage of DX cooling.

.6 A supply air low limit thermostat shall shut down the supply fan and revert the mixing
dampers to their failsafe positions on sersing a supply air temperature below 2 Deg C.
This control shall require manual reset.

by Heating coil circulation pump P-11 shall start whenever the outdoor air temperature falls
below 10 Deg C (2 Deg C differential), or whenever the heating coil control valve
modulates beyond the 25% open position (22 % differential).
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SEQUENCE OF OPERATION
Boilers & Primary Circulation Pumps P-1 and P-2
1 Primary loop circulation pumps P-1 and P-2 are sized for 50% of full system capacity. and
run continuously under normal conditions. The boiler control sequence shall be enabled
whenever P-1 and P-2 are both running,

2 The METASYS controller shall cycle the 8 boiler modules in sequence as required to
maintain the primary hot water supply temperature at set-point. This set-point shall be
equal to the highest of the three secondary loop set-points plus 5Deg C, while remaining
between a low limit of 60 Deg C and a high limit of 93 Deg C.

3 Each boiler module is supplied with a temperature controller to maintain a supply
temperature of 93 Deg C when activated.

1916/1951/1988 Building Heating Loops & Pumps P-3, P4

4 Pumps P-3 and P-4 are each sized for 50% of full capacity. Whenever the outdoor air
temperature falls below 18 Deg C (3 Deg C Diff.), the lead pump shall start and run
continuously. Should the outdoor air temperature fall below 0 Deg. C (3 Deg C Diff)),
then the second pump shall start. The lead pump shall be alternated every time both
pumps are off, and a failsafe sequence will bring on the lag pump automatically on failure
of the lead pump.

S The loop supply temperature shall be reset by the outdoor air temperature according to the
following schedule:
O/A Temp HWS Supply Setpoint
-10 Deg C or less 90 Deg C
+18 45

New Addition Air Handling Unit Coil Supply Loop & Pumps P-5, P-6
.6 Pumps P-5 and P-6 are each sized for 50% of full capacity. Whenever the outdoor air
temperature falls below 18 Deg C (3 Deg C Diff.), the lead pump shall start and run
continuously. Should the outdoor air temperature fall below 0 Deg. C (3 Deg C Diff.),
then the second pump shall start. The lead pump shall be alternated every time both
pumps are off, and a failsafe sequence will bring on the lag pump automatically on failure
of the lead pump.

7 The METASYS network shall monitor the position of each heating coil control valve
served by this loop, and shall reset the loop temperature set-point as required to maintain
the valve calling for the most heat at the 75% open position. The set-point shall be reset
between 45 Deg C and 90 Deg C.

New Addition Radiant Panel Loop & Pumps P-7, P-8
.8 Pumps P-7 and P-8 are each sized for 50% of full capacity. Whenever the outdoor air

temperature falls below 18 Deg C (3 Deg C Diff.), the lead pump shall start and run
continuously. Should the outdoor air temperature fall below 9 Deg. C (3 Deg C Diff),
then the second pump shall start. The lead pump shall be alternated every time both
pumps are off, and a failsafe sequence will bring on the lag pump automatically on failure

of the lead pump.
9 The loop supply temperature shall be reset by the outdoor air temperature according to the
following schedule:
O/A Temp HWS Supply Setpoint
-10 Deg C or less 90 Deg C
+18 45

BILL OF MATERIALS

Code Oty Modelit Description
TV-4,5.6 3 Refer to Valve Schedule VS-1
DC-16 | AS-AHUI100-0 AHU Controller Termination Board

1 AS-AHU102-0 AHU Controller Logic Board
DC-17 1 AS-VAVI111-1 Application Specific Controller
EP-3-1,2.3 3 EP-8000-2 Elec. to Pressure Transducer
G-12,3 3 G-2010-5 0 —30 PSI 1.5” Gauge
B1-x-C, Px-C
Bl-x-S 24 LY2US AC24 Omron DPDT Relay

24 PTFO8A 8 Pin Base
Px-Amps 8 H722 Veris Current Transducer (0 — 5 VDC)
HWS-T,HWR-T,
P34HWS-T,
P56HWS-T,
P78HWS-T 5 TE-631AP-1 6 Pipe Mount Temp Sensor
WZ1000-5 Well

OAT-2 1 TE-6313P-1  Outdoor Air Temperature Sensor

Boiler Module Field Wiring

| L i Terminal Block

3 5

Boiler Module Pilot

S - Relight Control
e —A\
L ................................................. 1
e 2020 T
B1-x-S
Typical Boiler Module Field Wiring
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Bill Of Material

Code Oty  Model Description

EN-7 1 SCP CET 2 Channel Programmable Gas Detection Panel
OXY1-SENS,

OXY2-SENS 2 AST-8958 CET Galvanic Oxygen Transmitter ¢/w local strobe

light and audible alarm

Sequence of Operation

OXY1- =
SENS SENS

1 An o;"cygen sensor/transmitter will be mounted on the ceiling in a central
location over benches in each of the Submillimeter Lab and the Electronics

SUB-MILLIMETER ELECTRONICS Lab. Each unit will be equipped with a red strobe light and audible alarm hom.

LAB LAB ‘
.2~ The sensors shall be wired to a remote control panel programmed to monitor

oxygen levels in the two labs, and to trigger alarm annunciation on detecting a
low level. This panel includes a continuous LED read-out of oxygen levels in

the two labs, and an alarm/silence pushbutton on the panel face.

3 On sensing an oxygen level below 19%, the strobe light in the affected lab shall
be activated. On sensing an oxygen level below 17%, the audible alarm in the
affected lab shall be activated, and an alarm shall be initiated to the METASY S
network. The audible alarm can be silenced by actuating the alarm silence
switch on the remote control panel, however the strobe light in the affected lab
shall remain activated until the alarm condition has been corrected.

Oxygen Deficiency Control

Panel EN-7 Do
120 VAC —ff4—— OK\’MLM Alarm Input points to
DC-9,BH4 | METASYS Network

OXY2-ALM

Mount Panel outside
of Labs, as directed
by Engineer

1]

revsion | o T
——— Laboratory -

__° | Oxygen Deficiency — —0u-— = = .
oo | Alarm System 5'“‘*;“(; ]”‘““EEE’ nmn"ﬁp_s Ha\' RLS | mnommu I v r::: g
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Bill Of Material

Code Oty  Model Description

SF1-C,P10-C 2 LY2US-AC24 Omron DPDT 24VAC Relay
2 PTFO8A Omron 8-Pin Base

BLR-T 1 TE-6314P-1 RTD Room Sensor

SF1, P10,

AIRCI,

AIRC2-Amps 4 H-722 Veris Current Transducer

LO-PRESS 1 P10BC-7C Pressure to Electric Switch

Sequence of Operation

Boiler Room Ventilation Unit SF-1

1 The METASYS system shall cycle Supply Fan SF-1 as required to maintain

boiler room temperature at setpoint.
1

Domestic Hot Water Pump P10 Control

1 During occupied hours, domestic hot water recirculation pump P10 shall be

continuously cycled on for 10 minutes and then off for 20 minutes.
A During unoccupied hours, the pump shall be turned off.

3 Each domestic hot water heater shall maintain its tank temperature at
via integral controls.

Modifications to Existing 1988 Compressed Control Air System

setpoint

b The METASYS system shall switch the thermostat supply air pressure
between night and day settings based on an occupied schedule entered by the

system operator.

=
2 The METASYS system shall monitor the status of each of the two™~

compressors, and shall store the accumulated run time of each compressor.

3 A new pressure to electric switch shall initiate an alarm to the METASYS

network.

Storm Sump Pump Alarm Monitoring

1 The Storm Sump Pump alarm panel shall be monitored by the METASYS
network, and shall initiate an alarm should the panel indicate a high level

condition in the storm sump.

Modifications to Existing 1988 Wing

Compressed Air System

TIWE

FiE

REVISION DRAVING TITLE
== Miscellaneous
— ° ContrOI Systems REFERENCE DRAWIND ) REVISIGILOCATION Eon TATE G
Sintes Engmear Prgject Manager Desggner DRAWN APPROVED
03/31/00 RL3 RLS l RLS }av RLS ] ox= 033100 |av [ owe
PROECT TTLE Eranch informatian CONTRACT MUMBER
il . Intelligent Building | victora se 99-0012
Herzberg Institute of Controls Ltd VBX -3L5
. 0:(250) 216-0865 | TR AMEER
= —| Astrophysics ontrols Ltd. z:;?{zgn]r]zr-zm 15
Minc,vad e-mall: rls@direct.ca




Project Name: Herzberg Institute Damper Schedule
Project Number: 99-0012

MD-1 AHU-1 O/A M5.01 1 |CPPBS-160X160 N.C. |Control |Parallel Double [Bronze |Standard 40-{')_'-"‘ 400 404 1 |M9216-HGA-2 |24 VAC .R. | 0-10VDC | Drive Shaft

MD-2 AHU-1 R/A M5.01 | 1 [CPPBS-320X280 N.O. |Control |Parallel Double [Bronze |Standard 800 700 809 707 0.57 1 |IM9216-HGA-2 |24 VAC .R. | 0-10VDC | Drive Shaft

MD-3 AHU-2 O/A M5.01 | 1 [By AHU Manuf. N.C. |Control |Parallel 1250 600 1 |M9216-BGC-2 |24 VAC R. On/Off Drive Shaft End Switch

MD-4 AHU-3 O/A M5.01 | 1 [By AHU Manuf. N.C. |Control |Parallel 500 350 1 |M9216-HGA-2 |24 VAC .R. | 0-10VDC | Drive Shaft

MD-5 AHU-3 RIA M5.01 | 1 [By AHU Manuf. N.O. |Control |Parallel 400 200 1 |MS216-HGA-2 |24 VAC .R. | 0-10VDC | Drive Shaft

MD-6 Emergency Gen. O/A 1 4 |CPPBS-480X420 N.C. |Control |Parallel Double |Bronze |Standard 2440 2130 1213 1061 1.29 4 |M9216-BGA-2  |24VAC -R. On/Off Drive Shaft Fire Pump Station
MD-7 Emergency Gen. E/A 1 4 |CPPBS-480X420 N.C. [Control |Parallel Double |Bronze |Standard 2440 2130 1213 1061 1.29 4 |M9216-BGA-2  |24VAC R. On/Off Drive Shaft Fire Pump Station
MD-8 Emergency Gen. O/A 2 1 |CPPBS-420X760 N.C. [Control |Parallel Double |Bronze |[Standard 1065 1935 1061 1920 2.04 1 |M9216-BGA-2  |24VAC -R. On/Off Drive Shaft Booster Pumphouse
MD-9 Emergency Gen. E/A 2 1__|CPPBS-480X680 N.C. |Control |Parallel Double |Bronze |Standard 1220 1700 1213 1718 2.08 1 _[M9216-BGA-2  |24VAC R. On/Off Drive Shaft Booster Pumphouse
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Project Name: Herzberg Institute Valve Schedule
Project Number: 99-0012

Enc Encl. Locatio - Narrie: Desigriatic Setvice | Draw g [ kw ‘Code Numb Cfg. i{:Posi | fmiv)

1|Fan Room 102 DC-1 Rm101-T TV-101 Office 101 Radiant Panel |[M6.01 D2| 2.1 |[VG5240CC+7452G |2-Way [Open 20 13 NPT 207 0.63 0.22 | 0045 | 520 65 |VA-7452-90011|24 VAC Mod. S.R. 0-10VDC
10|Mail Room 122 DC-100 |[Rm103-T TV-103 Office 103 Radiant Panel [M6.01 D2| 1.3 |VG5240CC+7452G |2-Way [Open 20 13 NPT 207 0.63 014 | 0028 | 520 25 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
10|Mail Room 122 DC-100 |Rm104-T TV-104 Office 104 Radiant Panel |M6.01 D2| 0.85 |VG5240CC+7452G [2-Way |Open 20 13 |NPT 207 0.63 009 | 0018 | 520 1.1 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC

1|Fan Room 102 DC-2 Rm106-T TV-106 Office 106 Radiant Panel |M6.01 D2| 1.7 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 018 | 0037 | 520 42  |VA-7452-90011 ({24 VAC Mod. S.R. 0-10VDC

1|Fan Room 102 DC-3 Rm107-T TV-107 Office 107 Radiant Panel |[M6.01 D2| 0.65 |VG5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 007 | 0014 | 520 0.6 |VA-7452-90011[24VAC Med. S.R. 0-10VDC
10|Mail Room 122 DC-101 |[Rm109-T TV-109 Office 109 Radiant Panel |M6.01 D2| 1.1 |VG5240CC+7452G  |2-Way [Open 20 13 [NPT 207 0.63 012 | 0024 | 520 18 |VA-7452-90011|24 VAC Mod. S.R. 0-10VDC
10|Mail Room 122 DC-101 |[Rm110-T TV-110 Office 110 Radiant Panel |M6.01 D2| 1.1 |VG5240CC+7452G 2-Way Open 20 13 NPT 207 0.63 012 | 0.024 52.0 1.8 VA-7452-90011 |24 VAC Mod. S.R. 0-10VvDC
10|Mail Room 122 DC-102 |[Rm111-T TV-111] Sky Survey 111 | Radiant Panel [M6.01 D2| 1.6 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 017 | 0034 | 520 38 |VA-7452-00011|24 VAC Mod. S.R. 0-10VvDC
10|Mail Room 122 DC-102 |Rm114-T TV-114| Office 114/115 | Radiant Panel [M6.01 D2| 25 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 027 | 0054 | 520 92 |VA-7452-90011|24 VAC Mod. S.R. 0-10VDC
10|Mail Room 122 DC-103 |[Rm116-T TV-116 Office 116 Radiant Panel |M6.01 D2| 1.1 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 012 | 0024 | 520 1.8 |VA-7452-90011 |24 VAC Med. S.R. 0-10VDC
10|Mail Room 122 DC-103 |Rm117-T TV-117 Office 117 Radiant Panel |M6.01 D2| 1.4 |VG5240CC+7452G 2-Way Open 20 13 |NPT 207 0.63 0.15 | 0.030 52.0 29 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
10{Mail Room 122 DC-104 |[Rm118-T TV-118 Office 118 Radiant Panel |M6.01 D2| 1.4 |VG5240CC+7452G |2-Way [Open 20 13 |NPT 207 0.63 015 | 0030 | 520 29 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
10|Mail Room 122 DC-104 |[Rm123-T TV-123 Office 123 Radiant Panel [M8.01 D2| 1.1 |VG5240CC+7452G [2-Way |Open 20 13 NPT 207 0634 | 012 | 0024 | 520 18 VA-7452-90011 |24 VAC Mod. S.R. 0-10VvDC
10{Mail Room 122 DC-105 [Rm124-T TV-124 Office 124 Radiant Panel |M6.01 D2| 1.6 |[VG5240CC+7452G [2-Way |Open 20 13 |[NPT 207 0.63 017 | 0034 | 520 38 VA-7452-90011 [24 VAC Mod. S.R. 0-10VDC
10|Mail Room 122 DC-105 |Rm125-T TV-125 Office 125 Radiant Panel |M6.01 D2| 1.3 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 014 | 0028 | 520 25 |VA-7452-90011|24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-106 |Rm167-T TV-167 Bridge 167 Radiant Panel |[M6.01 D2| 1.4 [VG5240CC+7452G |2-Way |Open 20 13 [NPT 207 0.63 0.15 | 0030 | S20 29 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-107 |Rm170E-T | TV-170E| Lunchrm 170E. | Radiant Panel |M6.01 D2| 26 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 028 | 0.0561| 520 99 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-106 |Rm170W-T|TV-170W1| Lunchrm 170W1. | Radiant Panel |[M6.01 D2| 1.2 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207, 0.63 013 | 0.0259| 520 24 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-106 TV-170W2| Lunchrm 170W2. | Radiant Panel |[M8.01 D2| 1.5 |VG5240CC+7452G  |2-Way  |Open 20 13 |NPT 207 0.63 0.16 | 0.0323| 520 33 |VA-7452-90011[24 VAC Med. S.R. 0-10VDC
11 |Elec. Closet 170a DC-107 |Rm172W-T|TV-172W1| Corridor 172W1 | Radiant Panel |M6.01 D2| 0.44 |VG5240CC+7452G  |2-Way  |Open 20 13 NPT 207 0.63 0.05 | 0.0095| 520 03 |VA-7452-20011 |24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-107 TV-172W2| Corridor 172W2 | Radiant Panel [M6.01 D2| 1.8 |VG5240CC+7452G  |2-Way [Open 20 13 |NPT 207 0.63 0.12 | 0.0388| 520 48 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-107 TV-172W3| Corridor 172W3 | Radiant Panel [M6.01 D2| 1.6 |VG5240CC+7452G  [2-Way [Open 20 13 |NPT 207 0.63 017 | 0.0345| 520 38 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
11|Elec. Closet 170a DC-107 TV-172W4| Corridor 172W4 | Radiant Panel |[M6.01 D2| 1.6 |VG5240CC+7452G  [2-Way  |Open 20 13 [NPT 207 0.63 017 | 00345 520 38 VA-7452-90011 [24 VAC Mod. S.R. 0-10VDC
11|Elec. Closet 170a DC-108 |Rm172E-T | TV-172E1| Corridor 172E1 | Radiant Panel [M6.01 D2| 1.6 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 017 | 0.0345| 520 38 |VA-7452-90011|24 VAC Med. S.R. 0-10VDC
11 |Elec. Closet 170a DC-108 TV-172E2| Corridor 172E2 | Radiant Panel |M6.01 D2| 1.6 |VG5240CC+7452G  |2-Way [Open 20 13 NPT 207 0.63 0.17 | 0.0345| 520 38 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-108 |[Rm173-T TV-173E| Conference 173E | Radiant Panel [M6.01 D2| 15 |VG5240CC+7452G [2-Way |Open 20 13 |NPT 207 0.63 0.16 | 0.0323| 520 33 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-108 TV-173W/| Conference 173W | Radiant Panel [M6.01 D2| 1.5 |VG5240CC+7452G  |2-Way |Open 20 13 |[NPT 207 0.63 0.16 | 0.0323| 520 33 |VA-7452-90011|24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-109 |Rm174-T TV-174| Storage 174 Radiant Panel |M6.01 D2| 1.7 |VG5240CC+7452G  |2-Way |Open 20 13 [NPT 207 0.63 0.18 | 0.0367| 520 42 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-108 |Rm178-T TV-178| Women's WR178 | Radiant Panel |[M6.01 D2| 056 |VG5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 006 | 0.0121| 520 05 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
11 |Elec. Closet 170a DC-110 |Rm180-T TV-180| Men's WR180 | Radiant Panel |[M6.01 D2| 056 |VG5240CC+7452G  |2-Way  |Open 20 13 NPT 207 0.63 006 | 0.0121| 520 05 |VA-7452-20011|24 VAC Mod. S.R. 0-10VDC
12 |Corridor 209 Ceiling |[DC-111 |Rm201-T TV-201 Office 201 Radiant Panel |[M6.01 D2| 2.1 [VG5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 022 | 0.0453| 520 65 |VA-7452-90011[24 VAC Mod. S.R. 0-10VDC
12 |Corridor 202 Ceiling [DC-111 |Rm202-T TV-202 Office 202 Radiant Panel |M6.01 D2| 091 |VG5240CC+7452G  |2-Way |Open 20 13 |[NPT 207 0.63 0.10 | 0.0196| 520 12 |VA-7452-90011(24 VAC Med. S.R. 0-10VDC
12|Corridor 209 Ceiling |DC-112 |[Rm203-T TV-203 Office 203 Radiant Panel [M8.01 D2| 1.3 |VG5240CC+7452G |2-Way |Open 20 13 NPT 207 0.63 0.14 0.028| 520 25 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
12|Corridor 209 Ceiling |DC-112 |Rm204-T TV-204 Office 204 Radiant Panel |M6.01 D2| 085 |VG5240CC+7452G |2-Way |Open 20 13 NPT 207 0.63 0.09 | 0.0183| 520 1.1 VA-7452-00011 |24 VAC Mod. S.R. 0-10VDC
12|Corridor 209 Ceiling |DC-113 |Rm205-T TV-205 Office 205 Radiant Panel |M6.01 D2| 2.1 |[VG5240CC+7452G |2-Way |Open -20 13 |NPT 207 0.63 022 | 0.0453| 520 65 |VA-7452-90011|24 VAC Mod. S.R. 0-10VDC
12|Corridor 209 Ceiling |[DC-113 |Rm206-T TV-206 Office 206 Radiant Panel |M6.01 D2| 091 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 0.10 | 0.0196| 520 1.2 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
12 |Corridor 209 Ceiling |[DC-114 |[Rm207-T TV-207 Office 207 Radiant Panel |M6.01 D2| 08 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 0.10 | 0.0194| 520 1.2  |VA-7452-90011 |24 VAC Med. S.R. 0-10VDC
12 |Corridor 209 Ceiling |DC-114 |Rm208-T TV-208 Office 208 Radiant Panel |M6.01 D2| 1.2 |VG5240CC+7452G |2-Way  |[Open 20 13 |NPT 207 0.63 0.13 | 0.0259| 520 2.1 VA-7452-20011 |24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling [DC-115 |Rm210-T TV-210 Office 210 Radiant Panel |[M6.01 D2| 15 |(VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 0.16 | 0.0323| 520 3.3 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling [DC-115 |Rm211-T TV-211 Office 211 Radiant Panel |M6.01 D2| 3.1 |VG5240CC+7452G  |2-Way  |Open 20 13 |NPT 207 0.63 033 | 0.0668| 520 141 |VA-7452-90011|24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling |DC-116 |Rm213-T TV-213 Office 213 Radiant Panel |[M6.01 D2| 1.3 [VG5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 0.14 0.028| 520 25 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling |DC-116 |Rm214-T TV-214 Office 214 Radiant Panel |[M6.01 D2| 1.2 |VG5240CC+7452G  |2-Way  |Open 20 13 INPT 207 0.63 0.13 | 0.0258| 520 2.1 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling [DC-117 |Rm215-T TV-215 Office 215 Radiant Panel [M6.01 D2| 1.2 |VG5240CC+7452G [2-Way |Open 20 13 NPT 207 0.63 0.13 | 0.0259| 520 2.1 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling [DC-117 |Rm216-T TV-216 Office 216 Radiant Panel [M6.01 D2| 1.2 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 013 | 0.0259| 520 21 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling |DC-118 |Rm217-T TV-217 Office 217 Radiant Panel |M6.01 D2| 1.2 |VG5240CC+7452G |2-Way |Open 20 13 |[NPT 207 0.63 013 | 0.0259| 520 2.1 VA-7452-90011 |24 VAC Med. S.R. 0-10VDC
13|Corridor 225 Ceiling |DC-118 |Rm218-T TV-218 Office 218 Radiant Panel |M6.01 D2| 1.4 |VG5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 0.15 | 00302 520 29 |VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling |DC-119 |Rm220-T TV-220 Office 220 Radiant Panel |M6.01 D2| 1.3 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 0.14 0.028| 520 25 |VA-7452-20011 |24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling |DC-119 |Rm221-T TV-221 Office 221 Radiant Panel |M6.01 D2| 1.23 |VG5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 013 | 0.0265| 520 22 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
13|Corridor 225 Celling |DC-120 |Rm222-T TV-222 Office 222 Radiant Panel |[M6.01 D2| 0.77 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 008 | 0.0166| 520 09 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
13|Corridor 225 Ceiling |DC-120 |Rm223-T TV-223 Office 223 Radiant Panel |M6.01 D2| 1 |VG5240CC+7452G  |2-Way |Open 20 13 NPT 207 0.63 0.11 | 0.0218| 520 15 |VA-7452-00011 |24 VAC Mod. S.R. 0-10VDC
14|Elec. Closet 261 DC-121 |Rm257-T TV-257 Bridge 257 Radiant Panel [M8.01 D2| 1.4 |VG5240CC+7452G 2-Way Open 20 13 [NPT 207 0.63 015 | 00302 520 29 VA-7452-90011 |24 VAC Mod. S.R. 0-10vVvDC
14 |Elec. Closet 261 DC-121 |Rm260E-T | TV-260E1| Electr. Lab 260E | Radiant Panel |M6.01 D2| 2.3 |VG5240CC+7452G 2-Way Open 20 13 [NPT 207 0.63 025 | 0.0496| 520 7.8 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC i
14|Elec. Closet 261 DC-121 TV-260E2| Electr. Lab 260E | Radiant Panel |M6.01 D2| 09 |VG5240CC+7452G 2-Way Open 20 13 |NPT 207 0.63 0.10 | 0.0184| 520 1.2 VA-7452-80011 |24 VAC Mod. S.R. 0-10VvDC
14|Elec. Closet 261 DC-122 |Rm260W-T|TV-260W1 /| Electr. Lab 260W | Radiant Panel |M6.01 D2| 1.1 |VG5240CC+7452G 2-Way Open 20 13 NPT 207 | 063 012 | 0.0237| S20 1.8 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
14|Elec. Closet 261 DC-122 TV-260W2| Electr. Lab 260W | Radiant Panel [MB.01 D2| 1.1 |VG5240CC+7452G 2-Way Open 20 13 |NPT 207 0.63 012 | 00237 S20 1.8 VA-7452-90011 |24 VAC Mod. S.R. __0-10VDC
14|Elec. Closet 261 DC-122 [Rm266-T TV-266 Bridge 266 Radiant Panel |M6.01 D2 2 VG5240CC+7452G 2-\Way Open 20 13 |NPT 207 0.63 0.21 0.0431| 520 59 VA-7452-90011 |24 VAC Mod. 5.R. 0-10VDC
14|Elec. Closet 261 DC-122 | TV-262W1| Corridor 262W. | Radiant Panel |[M6.01 D2| 0.44 |VG5240CC+7452G 12-Way Open 20 13 |NPT 207 0.63 005 | 0.0095| 520 03 \.{A-7452—90011 24 VAC Mod. S.R. 0-10VDC
14|Elec. Closet 261 DC-123 |Rm262W-T TV-262W?2| Corridor 262W Radiant Panel [M6.01 D2| 1.8 |VGS24CJCC+7452G ]2-W§y Open 20 13 |NF'T 207 0.63 019 | 0.0388| 52.0 48 VA-7452-90011 24 VAC Mod. S.R. 0-10VvVDC
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Project Name:

Herzberg Institute
Project Number: 99-0012

Valve Schedule

| iEngl Locatio ddress} : Narmé Designation , pfvice | Drawis KW, | ‘Code Nurhbei j o8, | fmm) | (i . ). | {KPa) | CodeNo: iVoltage: | Type | Control Signal::
14|Elec. Closet 261 DC-123 TV-262W3| Corridor 262W | Radiant Panel [M6.01 D2| 1.6 |VG5240CC+7452G  |2-Way |Open 20 13 NPT 207 0.63 017 | 0.0345| 520 38 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10vDC
14|Elec. Closet 261 DC-123 TV-262W4| Corridor 262W | Radiant Panel [M6.01 D2| 1.6 |VG5240CC+7452G  [2-Way |Open 20 13 NPT 207 0.63 017 | 0.0345| 520 38 |VA-7452-00011|24 VAC  [Mod. S.R. 0-10VvDC
14|Elec. Closet 261 DC-123 |Rm262E-T | TV-262E1| Corridor 262E | Radiant Panel |M6.01 D2| 1.6 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 017 | 0.0345| 520 38 |VA-7452-90011 |24 VAC  |Mod. S.R. 0-10VDC
14|Elec. Closet 261 DC-123 TV-262E2| Corridor 262E | Radiant Panel [M6.01 D2| 1.6 |VG5240CC+7452G  [2-Way  |Open 20 13 |NPT 207 0.63 017 | 00345| 520 38 |VA-7452-90011|24 VAC  |[Mod. S.R. 0-10VDC
14|Elec. Closet 261 DC-124 |Rm265-T TV-265E| Submill 265E. Radiant Panel [M6.01 D2| 1.1 [VG5240CC+7452G 2-Way |Open 20 13 [NPT 207 0.63 0.12 | 0.0237| 520 1.8 VA-7452-90011 |24 VAC Med. S.R. 0-10VvDC
14|Elec. Closet 261 DC-124 TV-265W| Submill 265W. Radiant Panel [M6.01 D2| 1.3 [VG5240CC+7452G 2-WWay |Open 20 13 |[NPT 207 0.63 0.14 0.028| 52.0 25 VA-7452-90011 |24 VAC Med. S.R. 0-10VvDC
14|Elec. Closet 261 DC-124 |Rm269-T TV-269| Women's WR 269 | Radiant Panel [MB.01 D2| 0.56 |VGS5240CC+7452G  [2-Way [Open 20 13 NPT 207 0.63 006 | 00121| 520 05 |VA-7452-90011 |24 VAC  |Mod. S.R. 0-10VvDC
14|Elec. Closet 261 DC-125 |Rm271-T TV-271| Men's WR 271 Radiant Panel [M6.01 D2| 056 |VG5240CC+7452G 2-Way |Open 20 13 NPT 207 0.63 006 | 0.0121| 520 0.5 VA-7452-90011 |24 VAC Med. S.R. 0-10VDC =]
15|Corridor 317 Clg. DC-126 |Rm301-T TV-301 Office 301 Radiant Panel |M6.01 D2| 22 |VG5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 023 | 0.0474| 520 71 VA-7452-90011 |24 VAC  |Mod. S.R. 0-10VDC
15|Corridor 317 Clg. DC-126 |Rm302-T TV-302 Office 302 Radiant Panel [M6.01 D2| 1.1 |VG5240CC+7452G  |2-Way |Open 20 13 NPT 207 0.63 0.12 | 0.0237| 520 1.8 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
15| Corridor 317 Clg. DC-127 |Rm303-T TV-303 Office 303 Radiant Panel |[M6.01 D2| 1.4 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 015 | 0.0302| 520 29 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
15|Corridor 317 Clg. DC-127 |Rm304-T TV-304 Office 304 Radiant Panel [M6.01 D2| 0.86 [VG5240CC+7452G 2-Way |Open 20 13 |NPT 207 0.63 009 | 0.0185| 520 11 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
16| Corridor 319 Clg DC-130 |Rm305-T TV-305 Office 305 Radiant Panel |[M6.01 D2| 23 |VGS5240CC+7452G  |2-Way [Open 20 13 [NPT 207 0.63 025 | 00496| 520 7.8 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
16| Corridor 319 Clg. DC-130 |Rm306-T TV-306 Office 306 Radiant Panel |[M6.01 D2| 3.7 |VG5240CC+7452G  |2-Way [Open 20 13 NPT 207 0.63 038 | 00798| S2.0 201 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
16 |Corridor 319 Clg. DC-131 |Rm307-T TV-307 Office 307 Radiant Panel |[M6.01 D2| 1.4 |VG5240CC+7452G  |2-Way [Open 20 13 NPT 207 0.63 015 | 0.0302| 520 29 |VA-7452-90011 |24 VAC  |Mod. S.R. 0-10VDC
16 |Corridor 319 Clg. DC-131 |Rm308-T TV-308 Office 308 Radiant Panel |[M6.01 D2| 11 |VG5240CC+7452G  [2-Way |Open 20 13 [NPT 207 0.63 012 | 0.0237| 520 18  [VA-7452-90011 |24 VAC  |Mod. S.R. 0-10VDC
16 |Corridor 319 Clg. DC-132 |Rm309-T TV-309 Office 309 Radiant Panel |[M6.01 D2| 1.1 |VG5240CC+7452G  |2-Way |Open 20 13 [NPT 207 0.63 012 | 00237| 520 1.8 |VA-7452-00011 |24 VAC  [Mod. S.R, 0-10VDC
16 |Corridor 319 Clg. DC-132 |[Rm310-T TV-310 Office 310 Radiant Panel [M6.01 D2| 1.1 |VG5240CC+7452G  |2-Way |Open 20 13 [NPT 207 0.63 012 | 0.0237| 520 1.8 |VA-7452-90011 |24 VAC  [Mod. S.R. 0-10VDC
16|Corridor 319 Clg. DC-133 |[Rm311-T TV-311 Office 311 Radiant Panel [M6.01 D2| 1.4 |VG5240CC+7452G  |2-Way |Open 20 13 NPT 207 0.63 015 | 00302| 520 29 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
16| Corridor 319 Cig. DC-133 |Rm312-T TV-312 Office 312 Radiant Panel |[M6.01 D2| 1.4 |VGS5240CC+7452G  |2-Way |Open 20 13 NPT 207 0.63 015 | 00302| 520 29 |VA-7452-90011 |24 VAC  [Mod. S.R. 0-10VDC
15| Corridor 317 Cig. DC-128 |Rm313-T TV-313 Office 313 Radiant Panel |M6.01 D2| 2.35 |VG5240CC+7452G  |2-Way [Open 20 13 NPT 207 0.63 025 | 00507| 520 8.1 VA-7452-90011 24 VAC  |Mod. S.R. 0-10VDC
15 |Corridor 317 Clg. DC-128 |Rm314-T TV-314 Office 314 Radiant Panel |M6.01 D2| 095 |VGS5240CC+7452G  |2-Way [Open 20 13 NPT 207 0.63 010 | 00205| 520 1.3 |[VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
15|Corridor 317 Clg. DC-129 |[Rm315-T TV-315 Office 315 Radiant Panel |M6.01 D2| 0.86 |VGS5240CC+7452G  |2-Way [Open 20 13 INPT 207 0.63 009 | 00185 520 1.1 VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
15|Corridor 317 Cig. DC-1298 |Rm316-T TV-316 Office 316 Radiant Panel |M6.01 D2| 1.3 |VG5240CC+7452G  |2-Way [Open 20 13 |INPT 207 0.63 0.14 0.028| 520 25 |VA-7452-90011 (24 VAC  [Mod. S.R. 0-10VDC
16|Corridor 319 Clg. DC-134 |Rm321-T TV321 Office 321 Radiant Panel |M6.01 D2| 057 |VG5240CC+7452G  |2-WNay [Open 20 13 NPT 207 0.63 006 | 00123| 520 05 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
16|Corridor 319 Clg. DC-134 |[Rm322-T TV-322 Office 322 Radiant Panel |[M6.01 D2| 1.1 |VG5240CC+7452G  |2-Way [Open 20 13 |NPT 207 0.63 012 | 00237| 520 1.8  |VA-7452-90011(24 VAC  [Mod. SR. 0-10VDC
16|Corridor 319 Clg. DC-135 |[Rm323-T TV323 Office 323 Radiant Panel [M6.01 D2| 1 |VG5240CC+7452G  |2-Way |Open 20 13 NPT 207 0.63 0.11 | 00216| 520 1.5  |VA-7452-90011[24 VAC _ [Mod. SR. 0-10VDC
16|Corridor 319 Clg. DC-135 |Rm324-T TV-324 Office 324 Radiant Panel |[M6.01 D2| 1.6 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 0.17 | 00345 520 38 |VA-7452-90011|24VAC _ [Mod. S.R. 0-10VDC
17|Elec Closet 346 DC-136 |[Rm341-T TV-341 Bridge 341 Radiant Panel |M6.01 D2| 1.4 |VGS5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 0.15 | 0.0302| 520 29 [VA-7452-00011|24VAC _ [Mod. SR. 0-10VDC
17|Elec Closet 346 DC-136 |[Rm373-T TV-373 Bridge 373 Radiant Panel |[M6.01D2| 2 |VG5240CC+7452G  |2-Way [Open 20 13 |NPT 207 0.63 021 | 00431 520 59 |VA-7452-90011|24VAC  [Mod. SR. 0-10VDC
17 |Elec Closet 346 DC-136 TV-344W1| Corridor 344W | Radiant Panel |M6.01 D2| 0.45 |VG5240CC+7452G  [2-Way |Open 20 13 NPT 207 0.63 005 | 00097| 520 03 [VA-7452-90011|24VAC  [Mod. S.R. 0-10VDC
17|Elec Closet 346 DC-136 TV-344W2| Corridor 344W | Radiant Panel |[M6.01D2| 1.8 |VG5240CC+7452G  [2-Way |Open 20 13 NPT 207 0.63 0.19 | 0.0388| 520 48  |VA-7452-90011 |24 VAC  |Mod. S.R. 0-10VDC
17 |Elec Closet 346 DC-137 |Rm344W-T |TV-344W3| Corridor 344W | Radiant Panel |[MB.01 D2| 1.6 |VG5240CC+7452G  [2-Way [Open 20 13 NPT 207 0.63 017 | 0.0345| 520 38 |VA-7452-90011|24VAC  [Mod. S.R. 0-10VvDC
17|Elec Closet 346 DC-137 TV-344W4| Corridor 344W | Radiant Panel |M6.01 D2| 1.6 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 017 | 00345 520 38 |VA-7452-90011 |24 VAC  [Mod. S.R. 0-10vDC
17|Elec Closet 346 DC-137 |Rm344E-T | TV-344E| Corridor 344E | Radiant Panel |[MB.01 D2| 1.6 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 017 | 00345 520 38 |VA-7452-90011|24 VAC  |Mod. S.R. 0-10VvDC
17|Elec Closet 346 DC-137 TV-344F| Corridor 344E | Radiant Panel [M6.01 D2| 1.6 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 017 | 00345| 520 38 [VA-7452-90011|24 VAC  |Mod. S.R. 0-10VDC
17|Elec Closet 346 DC-138 |Rm345E-T | TV-345E| Incubator 345E | Radiant Panel |M6.01 D2| 2.4 |VG5240CC+7452G  [2-Way |Open 20 13 [NPT 207 0.63 026 | 0.0517| 520 B85 |VA-7452-90011|24VAC  [Mod. S.R. 0-10VDC
17|Elec Closet 346 DC-138 |Rm345W-T |TV-345W1| Incubator 345W | Radiant Panel |M6.01D2| 1.5 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 016 | 00323| 520 33 [VA-7452-90011|24VAC  [Mod. SR. 0-10VDC
17|Elec Closet 346 DC-138 TV-345W2| Incubator 345\ | Radiant Panel |M6.01D2| 2 |VG5240CC+7452G  [2-Way |Open 20 13 [NPT 207 0.63 021 | 00431| 520 59 |VA-7452-90011[24 VAC _ |Mod. S.R. 0-10VDC
17|Elec Closet 346 DC-138 TV-345W3| Incubator 345W | Radiant Panel |M6.01D2| 2 |VG5240CC+7452G  [2-Way |Open 20 13 |NPT 207 0.63 021 | 00431 520 59 |VA-7452-90011[24 VAC  |Mod. S.R. 0-10VDC
17 |Elec Closet 346 DC-138 |[Rm363-T TV-363 Office 363 Radiant Panel |M6.01 D2| 0.91 |VG5240CC+7452G  |2-Way [Open 20 13 |NPT 207 0.63 0.10 | 0.0196] 52.0 1.2 VA-7452-90011 |24 VAC [Mod, S.R. 0-10VDC
17|Elec Closet 346 DC-139 |Rm364-T TV-364 Office 364 Radiant Panel |M6.01 D2| 0.91 |VG5240CC+7452G  |2-Way [Open 20 13 |NPT 207 0.63 010 | 0.0196| 520 1.2 |VA-7452-90011[24 VAC  |Mod. S.R. 0-10VDC
17|Elec Closet 346 DC-140 |Rm365-T TV-365 Office 365 Radiant Panel |M6.01 D2| 0.91 |VG5240CC+7452G  |2-Way [Open 20 13 |NPT 207 0.63 010 | 0.0196| 520 1.2 |VA-7452-90011|24 VAC  [Mod. S.R. 0-10VDC
17|Elec Closet 346 DC-140 |Rm366-T TV-366 Office 366 Radiant Panel |M6.01 D2| 0.91 |VG5240CC+7452G  [2-Way [Open 20 13 NPT 207 0.63 0.10 | 0.0188| 520 1.2 |VA-7452-90011[24 VAC  [Mod. S.R. 0-10VDC
17|Elec Closet 346 DC-141 |Rm367-T TV-367 Office 367 Radiant Panel |M6.01 D2| 0.91 |VG5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 0.10 | 0.0196| 520 1.2 [VA-7452-90011[24 VAC  [Mod. S.R. 0-10VDC
17|Elec Closet 346 DC-141 |Rm370-T TV-370| Women's WR | Radiant Panel |[M6.01 D2| 056 |VG5240CC+7452G  [2-Way |Open 20 13 NPT 207 0.63 0.06 | 0.0121| 520 05 |VA-7452-90011[24 VAC _ |Mod. S.R. 0-10VDC
17 |Elec Closet 346 DC-142 |Rm372-T TV-372 Men's WR Radiant Panel |M6.01 D2| 0.56 |VG5240CC+7452G  |2-Way [Open 20 13 |[NPT 207 0.63 006 | 0.0121| 520 05 VA-7452-90011 |24 VAC Mod. S.R. 0-10VDC
18 |Corridor 408 Clg. DC-143 |Rm401-T TV-401 Office 401 Baseboard |M6.01D2| 25 |VG5240CC+7452G |2-Way [Open 20 13 |NPT 207 0.63 027 | 00539| 520 92 |VA-7452-90011|24VAC  |Mod. S.R 0-10VDC
18 |Corridor 408 Clg. DC-143 |Rm402-T TV-402 Office 402 Baseboard |M6.01D2| 31 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 033 | 0.0868| 520 141 |VA-7452-90011 |24 VAC  |Mod. S.R. 0-10VDC
18 |Corridor 408 Clg. |DC-144 |Rm403-T TV-403 Office 403 Baseboard |M6.01D2| 31 |VG5240CC+7452G |2-Way |Open 20 13 |NPT 207 0.63 033 | 0.0868| 520 141 VA-7452-90011 |24 VAC Med. S.R. 0-10VDC
18 |Corridor 408 Clg. [DC-144 |Rm404T TV-404 Office 404 Baseboard |M6.01D2| 3.1 |VG5240CC+7452G  |2-Way |Open 20 13 |NPT 207 0.63 033 | 00868| 520 141 |VA-7452-90011 |24 VAC  |Mod. S.R. 0-10VDC
18|Corridor 408 Clg. DC-145 |Rm405-T TV-405 Office 405 Baseboard |M6.01D2| 3.1 |VG5240CC+7452G  [2-Way  |Open 20 13 NPT 207 0.63 033 | 0.0668| 520 141  |VA-7452-90011 (24 VAC  |Mod. S.R. 0-10VDC
18 |Corridor 408 Clg. DC-145 |Rm406-T TV-408 Office 406 Baseboard |M6.01D2| 25 |VG5240CC+7452G  |2-Way |Open 20 13 [NPT 207 0.63 0.27 | 0.0539| 520 8.2 VA-7452-90011 |24 VAC Mod. S.R. 0-10VvDC
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TV-1 AHU-1 HC-1 M5.04 D2 |VG7842LT+7152G  [3-Way N/A 19 |NPT 1055 6.30 570 | 0940 | 346 28.7 |VA-7152-1001 |24 VAC Modulating 0-10VDC
TV-2 AHU-2 HC-2, P-9 |M5.04 D1 VG7842RT+926HGA |3-Way N/A 65 38 |[NPT 310 25.00 20.60 | 4.400 58.0 40.1 M9216-HGA-2 |24 VAC Mod. S.R. 0-10VDC
TV-3 AHU-3 HC-3, P-11 |M5.04 D1 VG7842ET+7152G 3-Way N/A 20 13 NPT 2124 1.60 1.04 | 0.130 20.0 9.0 VA-7152-1001 |24 VAC Modulating 0-10VDC
TV-4| Extg Htg Loops P-3, P-4 M5.02 V-5842-9 3-Way |Toloop| 100 76 |Flange| 462 68.60 | 59.60 | 8.190 | 24.0 18.1  |V-500, 5R Pneumatic |Mod. S.R. 0 - 20 PSI
TV-5( AHU Htg Coils P-5, P-6 M5.02 VG7842ST+V400E  |3-Way |[Toloop| 75 51 |NPT 297 40.00 | 41.20 | 5670 | 24.0 26.1 |V-400, 4R Pneumatic |Mod. S.R. 0 -20 PSI
TV-6| Rad Pnl Htg P-7, P-8 M5.02 VG7842PT+V400E 3-Way |Toloop| 50 32 NPT 772 16.00 16.00 | 2.200 24.0 245 |V-400, 4R Pneumatic |[Mod. S.R. 0-20PSI
TV-7| 1988 AHU-4 Htg Coil Existing 3-Way |To Coil Pneumatic 0-20PsSI
TV-8| 1988 Library Reheat Coil Existing 2-Way |To Coll Pneumatic 0-20 PSI
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Point Information Controller |Ll_fl'.\ﬂ't‘l'!(|0l1 Field Device
?‘;:: s:::: :‘ Object Name Expanded ID Units c;‘::::l:r ‘;': d": Termination Out | Panel Panel Location Dr:u::rng .I'Twuit:::g Termination In Device Termination Qut Location .’Twull:::g Termination In Device Location Comment

AH-1 UNT 111 EN-1 1916 Fan Room 5 Power to Controller
AH-1 UNT 111 1 EN-1 1916 Fan Room 5 N2 Trunk

Al-1 AH-1 RA-T Return Air Temperature Deg C UNT 111 1|Al#, Al Common EN-1 1916 Fan Room 5 2422 2-Wira TE-6311P-1 AH-1

Al-2 AH-1 SF-Amps Supply Fan Current Amps UNT 111 1|Al#, Al Common EN-1 1916 Fan Room 5 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter 1916 Fan Room

Al-3 AH-1 SA-T Supply Air Temp DegC UNT 111 1|Al#, Al Common EN-1 1916 Fan Room 5 2 #22 2-Wira TE-6311P-1 AH-1

Al-4 AH-1 UNT 1 1 EN-1 1916 Fan Room 5

Al-5 AH-1 UNT 11 1 EN-1 1916 Fan Room 5

A6 |AHA UNT 111 1 EN-1__[1916 Fan Room 5 ]

Bl-1 AH-1 SF-S Supply Fan Status Off On UNT 111 1|Data Point EN-1 1916 Fan Room 5

Bl-2 AH-1 OVR-TIM Override Timer Unoce |Override|[UNT 111 1|BI#, BI Common EN-1 1916 Fan Room 5 2 #22 2-Wire Existing Timer 1916 Wing Wires available in panel

BI-3 AH-1 UNT 111 1 EN-1 1916 Fan Room 5

Bl-4 AH-1 UNT 111 1 EN-1 1916 Fan Room 5

BO-1 AH-1 SF-C Supply Fan Command Stop  |Start UNT 111 1|BO#, 24 VAC EN-1 1916 Fan Room 5 218 2-Wire Omron LY2USAC24 |[N.O. Contact EN-1 Existing Coll Starter 1916 Fan Room

BO-2 AH- UNT 111 1 EN-1 1916 Fan Room ]

BO-3 _ ||AH- UNT 111 1 EN-1 1916 Fan Room 5

BO-4 ||AH- UNT 111 1 EN-1 1916 Fan Room ]

BO-5 ||AH-1 - UNT 111 1 EN-1 1916 Fan Room 5 -

BO-6  |AH-1 UNT 111 1 EN-1 1916 Fan Room 5

AO-1  ||AHA1 DPR-C Damper Command % Open UNT 111 1|AO#, AD Common  |EN-1 1916 Fan Room 5 2 #22 2-Wire EP-8000-2 Existing Tube BN-1 Existing Tube Existing Actuators AH-1

AO-2  [|AH-1 UNT 111 1 EN-1 1916 Fan Room 5
AH-2 UNT 111 EN-1 1916 Fan Room 6 | Power to Controller
AH-2 UNT 111 2 EN-1 1916 Fan Room 6 N2 Trunk

Al-1 AH-Z RA-T Return Alr Temperature Deg C UNT 111 2|Al#, Al Common EN-1 1916 Fan Room 6 2 #22 2-Wire TE-6311P-1 AH-2

Al-2 AH- SF-Amps Supply Fan Current Amps UNT 111 2|Al#, Al Common EN-1 1916 Fan Room 6 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter 1916 Fan Room

Al-3 AH-2 SA-T Supply Alr Termp Deg C UNT 111 2 [Al#, Al Common EN-1 1916 Fan Room (] 2#22 2-Wire TE-6311P-1 AH-2

Al-4 AH-2 UNT 11 2 EN-1 1916 Fan Room 6

Al-5 AH-2 UNT 11 2 EN-1 1916 Fan Room 6 .

Al-6 AH-2 UNT 111 2 EN-1 1916 Fan Room 6

Bl-1 AH-2 SF-8 Supply Fan Status Ooff On UNT 111 2|Data Point EN-1 1916 Fan Room 6

BI-2 AH-2 OVR-TIM Override Timer Unoce |Override |[UNT 111 2|BI#, BI Common EN-1 1916 Fan Room 6 2422 2-Wire Existing Timer 1916 Wing Wires avallable In panel

BI-3 AH-2 UNT 111 2 EN-1 1916 Fan Roomn [:]

Bil-4 AH-2 UNT 111 2 EN-1 1916 Fan Room 6

BO-1 AH-2 SF-C Supply Fan Command Stop | Start UNT 111 2|BO#, 24 VAC EN-1 1916 Fan Room 3] 2#18 2-Wire Omron LY2USAC24 |[N.O. Contact EN-1 Existing Coll Starter 1916 Fan Room

BO-2 ||AH-2 UNT 111 2 EN-1 1916 Fan Room 6

BO-3 [[AH-2 UNT 111 2 EN-1 1916 Fan Room [

BO-4 ||AH-2 UNT 111 2 EN-1 1916 Fan Room 6

BO-5 ||AH-2 UNT 11 2 EN-1 1916 Fan Room i

BO-6  ||AH-2 UNT 1 2 EN-1 1916 Fan Room 6

AO-1_ ||AH-2 DPR-C Damper Command % Open UNT 1 2|AC#, AD Common_ [EN-1 1916 Fan Room [i] 2 #22 2-Wire EP-8000-2 Existing Tube EN-1 Existing Tube Existing Actuators AH-2

AD-2  ||AH-2 UNT 111 2 EN-1 1916 Fan Room 6
AH-3 UNT 111 EN-1 1916 Fan Room 7 Power to Controller
AH-3 UNT 111 3 EN-1 1916 Fan Room 7 N2 Trunk

Al-1 AH-3 SF-Amps Supply Fan Current Amps UNT 111 3|Al#, Al Common EN-1 1916 Fan Room 7 2#22 2-Wire H-722 Mator Power Lead Starter Mator Power Lead Starter 1916 Fan Room

Al-2 AH-3 UNT 111 3 EN-1 1916 Fan Room 7

Al-3 AH-3 SA-T Supply Air Temp Deg C UNT 111 3|Al#, Al Common EN-1 1916 Fan Room 7 2#22 2-Wire TE-6311P-1 AH-3

Al-4 AH-3 UNT 111 3 EN-1 1916 Fan Room 7

Al-5 AH-3 RA-T Return Air Temp Deg C UNT 111 3|Al#, Al Common EN-1 1916 Fan Room 7 2 #22 2-Wire TE-6311P-1 AH-3

Al-6 AH-3 UNT 11 3 EN-1 1916 Fan Room 7

BI-1 AH-3 SF-8 Supply Fan Status Off On UNT 11 3 |Data Paoint EN-1 1916 Fan Room T

Bl-2 AH-3 UNT 11 3 EN-1 1916 Fan Room 7

BI-3 AH-3 UNT 111 3 EN-1 1916 Fan Room 7

Bi-4 AH-3 UNT 111 3 EN-1 1916 Fan Room 7

BO-1_ |IAH-3 SF-C Supply Fan Command Stop  |Start UNT 111 3|BO#, 24 VAC EN-1 1916 Fan Room 7 2#18 2-Wire Omron LY2USAC24 |N.O. Contact EN-1 Existing Coil Starter 1916 Fan Room

BO-2 AH-3 UNT 111 3 EN-1 1916 Fan Room 7

BO-3 AH-3 UNT 111 3 EN-1 1916 Fan Room 7

BO-4 |[|AH-3 UNT 111 3 EN-1 1916 Fan Room 7

BO-5 [|AH-3 UNT 111 3 EN-1 1916 Fan Room 7

BO-6 ||AH-3 UNT 111 3 EN-1 1916 Fan Room 7

AO-1  ||AH-3 DPR-C Damper Command % Open UNT 111 3|AO#, AD Common  |EN-1 1916 Fan Room 7 2 #22 2-Wire EP-8000-2 Existing Tube EN-1 Existing Tube Existing Actuators AH-3

AO-2  [AH-3 I UNT 111 3 EN-1__ [1916 Fan Room 7 |
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Point Information Controller I_r||formation Field Device
:;::: shll':t r::' Object Name Expanded ID Units c;r;::r:iél:r 1:":: Termination Out | Panel Panel Location Df:\:rng !Tvzit:::g Termination In Device Termination Out Location H‘?::::g Termination In Device Location Comment
AH-456 UNT 111 EN-2 11988 Fan Room | 8 Power to Contraller
AH-456 UNT 111 4 EN-2 1988 Fan Roomn 8 N2 Trunk
Al-1 AH-456  |SF-Amps Supply Fan Current Amps UNT 111 4|Al#, Al Common EN-2 1988 Fan Room 8 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter MCC
Al-2 AH-456  |RF-Amps Return Fan Current Amps UNT 111 4|Al#, Al Common EN-2 1988 Fan Room 8 2#22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter MCC
Al-3 AH-456  |SA-T Supply Alr Temp Deg C UNT 111 4|Al#, Al Common EN-2 1988 Fan Room ] 2 #22 2-Wire TE-6315P-1 AH-456
Al-4 AH-456 |[Rm253-T Room 253 Temp Deg C UNT 111 4|Al#, Al Common EN-2 1988 Fan Room 8 2 #18 2-Wire TE-6314P-1 Room 253
Al-5 AH-456  [RA-T Return Air Temperature Deg C UNT 111 4|Al#, Al Common EN-2  |1988 Fan Room 8 2 #22 2-Wire TE-6311P-1 AH-456
Al-6 AH-456 UNT 111 4 EN-2 1888 Fan Room ]
BI-1 AH-456 |SF-S Supply Fan Status Off On UNT 111 4|Data Polnt EN-2 1988 Fan Room 8
Bl-2 AH-456  |RF-S Return Fan Status Off On UNT 111 4|Data Polint EN-2 1988 Fan Room 8
Bl-3 AH-456  |SA-LL Supply Air Low Limit Normal [Alarm  |UNT 111 4|Bl#, Bl Common EN-2 1988 Fan Room 8 2#22 Existing Existing Low Limit _ |Existing AH-456 2#14 2-Wire Starter MCC
Bl-4 AH-456 UNT 111 4 EN-2 1988 Fan Room 8
BO-1 AH-456 |SF-C Supply Fan Stop  |Start UNT 111 4|BO#, 24 VAC EN-2 1988 Fan Room 8 2#18 2-Wire Omron LY2USAC24 |N.O. Contact EN-2 Existing Coll Starter MCC
BO-2 AH-456 |RF-C Return Fan Stop |Start UNT 111 4 BO#, 24 VAC EN-2 1988 Fan Room 8 2#18 2-Wire Omron LY2USAC24 |N.O. Contact EN-2 Existing Caoll Starter MCC
BO-3  [|AH-456 UNT 111 4 EN-2 1988 Fan Room 8
BO-4 ||AH-456 UNT 111 4 EN-2 1988 Fan Room 8 ]
BO-5 ||AH-456 UNT 111 4 EN-2 1988 Fan Room 8
BO-6 ||AH-456 UNT 111 4 EN-2 1988 Fan Room B
AO-1 AH-456 |DPR-C Damper Command % Open UNT 111 4|AO#, AD Common |EN-2 1988 Fan Room ] 2#22 2-Wire EP-8000-2 Existing Tube EN-2 Existing Tube Euxisting Actuators AH-456
AD-2  ||AH-456 |HCV-C Htg Coil Valve Command % Hig UNT 111 4|AO#, AO Common  |EN-2 1988 Fan Room 8 2#22 2-Wire EP-8000-2 Existing Tube EN-2 Existing Tube Existing Valve AH-456 o
AH-78 AHU 100 EN-2 1988 Fan Room 9 Power to Controller
AH-78 AHU 100 B EN-2 1988 Fan Room 9 N2 Trunk
BO-1  ||AH-78 DX1-C Cooling Stage 1 Stop  |Start AHU 100 5|BO#, 24 VAC EN-2 1988 Fan Room 9 2#18 2-Wire Omron LYZUSAC24 |N.O. Contact EN-2 Existing Coll Contactor Existing Cond.
BO-2 ||AH-78 DX2-C Cooling Stage 2 Stop _ |Start AHU 100 5|BO#, 24 VAC EN-2 1988 Fan Room 9 2#18 2-Wire Omron LY2USAC24 |N.O. Contact EN-2 Exlsting Coll Contactor Existing Cond.
BO-3  ||AH-78 SF-C Supply Fan Command Stop |Stard AHU 100 5|BO#, 24 VAC EN-2 1988 Fan Room g 2#18 2-Wire Omron LYZUSAC24 |N.O. Contact EN-2 Existing Coll Starter MCC
BO-4 ||AH-78 RF-C Return Fan Command Stop  |Start AHU 100 5|BO#, 24 VAC EN-2 1988 Fan Room 9 2#18 2-Wire Omron LY2USAC24 |N.O. Contact EN-2 Existing Coil Starter MCC
BO-5 |AH-456 |AHB-C Exhaust Fan AH-6 Command Stop  |Start AHU 100 5|BO#, 24 VAC EN-2 1988 Fan Room ] 2 #18 2-Wire Omran LY2USAC24 |N.O. Contact EN-2 Existing Call Starter 1988 Fan Room
BO-6 ||AH-78 AHU 100 5 EN-2 1988 Fan Room 9
BO-7  ||AH-78 AHU 100 5 EN-2 1988 Fan Room 9
BO-8  [|AH-78 AHU 100 5 EN-2 1988 Fan Room 9
BO-8 AH-78 AHU 100 ] EN-2 1988 Fan Room 9
BO-10 |[|AH-T8 AHU 100 5 EN-2 1988 Fan Room ]
AO-1_ ||AH-T8 DPR-C Damper Command % Open AHU 100 5|AO#, AO Common_ [EN-2 1988 Fan Room 9 2 #22 2-Wire EP-8000-2 Existing Tube EN-2 Existing Tube Existing Actuators  |AH-78
AD-2  ||AH-T8 BYPD-C Pressure Bypass Damper | % Bypass AHU 100 5|AO#, AC Common_ |EN- 1888 Fan Room 9 2#22 2-Wire EP-8000-2 Existing Tube EN-2 Existing Tube Existing Actuators  |AH-78
AD-3  ||AH-456 |HED-C AH-456 H/E Damper % Open AHU 100 5|ACH#, AO Comman _|EN- 1988 Fan Room ] 2 #22 2-Wire EP-8000-2 Existing Tube EN-2 Existing Tube Existing Actuators AH-78
AD-4  ||AH-78 AHU 100 5 EN- 1988 Fan Room ]
AO-5 ||AH-78 AHU 100 5 EN-2 1988 Fan Room 9
AO-6  ||AH-78 AHU 100 5 EN-2 1988 Fan Room 9
Bi-1 AH-78 SF-S5 Supply Fan Status off On AHU 100 5|Data Point EN-2 1988 Fan Room ]
Bl-2 AH-78 RF-S Return Fan Status off On AHU 100 5|Data Palnt EN-2 1988 Fan Room g
BI-3 AH-78 SA-LL Supply Alr Low Limit Normal |Alarm  [AHU 100 5|BI#, Bl Common EN-2 1988 Fan Room 8 2 #22 Exlsting Existing Low Limit _ |Existing AH-78 2#14 2-Wire Starter MCC
Bl-4 AH-78 AHU 100 5 EN-2 1988 Fan Room 9
BI-5 AH-78 AHU 100 5 EN-2 1988 Fan Room 9
|BI- AH-78 AHU 100 5 EN-2__ |1988 Fan Room 9
BI-7 AH-78 AHU 100 5 EN-2 1988 Fan Room 9
BI-8 AH-78 AHU 100 5 EN-2 1988 Fan Room 9
Al-1 AH-78 RA-T Return Alr Temperature DegC AHU 100 5|Al#, Al Common EN-2 1988 Fan Room 9 2 #22 2-Wire TE-6311P-1 AH-78
Al-2 AH-78 MA-T Mixed Air Temp DegC AHU 100 5|Al#, Al Commeon EN- 1988 Fan Room ] 2#22 2-Wire TE-6315P-1 AH-78
Al-3 AH-78 SA-T Supply Alr Temperature DegC AHU 100 5|Al#, Al Common EN-2 1988 Fan Room ] 2 #22 2-Wire TE-6315P-1 AH-78
Al-4 AH-T8 SF-Amps Supply Fan Current Amps AHU 100 5|Al#, Al Common EN-2 1988 Fan Room 8 2#22 2-Wire H-722 Mator Power Lead Starter Motor Power Lead MCC 1988 Fan Room
Al-5 AH-78 RF-Amps Return Fan Current Amps AHU 100 5|Al#, Al Common EN-2 1988 Fan Room g 2#22 2-Wire H-722 Motor Power Lead Starter Mator Power Lead Starter 1988 Fan Room
Al-6 AH-456  |AHB-Amps Exhaust Fan AH-6 Current  |Amps AHU 100 5|Al#, Al Common EN-2 1988 Fan Room 9 2#22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter 1988 Fan Room
Al-7 AH-78 S-SP Static Press Pa AHU 100 5|15VDC,Al#,Al Comm|EN-2 1988 Fan Room 9 3 #22 EXC, OUT, COM DPTZ2640-2R5B HI, Lo EN-2 Existing Static Pick-ups In Rm|1988 Wing
Al-8 AH-78 AHU 100 o] EN-2 1988 Fan Room 9
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AH-78 VAV 111 -2 1988 Fan Room 9 P o trollel
AH-78 VAV 111 6 EN-2 1988 Fan Room 9 a N N2 Trunk

Al-1 LIB-REH |LIB-T Library Temp Deg C VAV 111 6 |Al#, Al Common EN-2 1988 Fan Room 9 2#18 2-Wire TE-6314P-1 1988 Library

Al-2 AH-78 Rm136-T Room 138 Temp DegC VAV 111 6 Al#, Al Common EN-2 1988 Fan Room 9 2#22 2-Wire TE-6314P-1 |Room 138

Al-3 AH-T8 Rm152-T Room 156 Temp Deg C VAV 111 6|Al#, Al Common EN-2 1988 Fan Room 9 2#22 2-Wire TE-6314P-1 Room 156

Al-4 MISC CPR1-Amp  |Compressor #1 Amps Amps VAV 111 6 |Al#, Al Common EN-2 1988 Fan Room 9 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter 1988 Fan Room

Al-5 MISC CPR2-Amp  |Compressor #2 Amps Amps VAV 11 6 |Al#, Al Common EN-2 1988 Fan Room 2 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter 1988 Fan Room

Al-6 LIB-REH |RCD-T Reheat Coll Discharge Temp |Deg C VAV 111 6 |Al#, Al Common EN-2 1988 Fan Room ] 2#18 2-Wire TE-6311P-1 1988 Library

Bl-1 MISC LOW-PRES |Low Pressure Alarm MNormal |Low VAV 111 6|Bl#, Bl Common EN-2 1988 Fan Room 9 2 #22 2-Wire P10BC-7C R Y EN-2 3/8" Tube |Compressed Alr Supply 1988 Fan Room

Bl-2 AH-78 VAV 111 ] EN-2 1988 Fan Room 8

BI-3 AH-78 VAV 111 3] EN-2 1988 Fan Room )

Bl-4 AH-78 VAV 111 ] EN-2 1988 Fan Room 3

BO-1  ||MISC DAY-NIGHT | Day/Night Switch Day  |Night |VAV 111 6|BO#, 24 VAC EN-2 1988 Fan Room 9 2#18 2-Wire Existing Solenold  |Existing EN-2 Existing Pneumatlc Alr Valve |1988 Fan Room

BO-2 [|AH-78 VAV 111 6 EN-2 1988 Fan Room ]

BO-3  [|AH-78 VAV 111 6 EN-2 1988 Fan Room 9

BO-4 ||AH-78 VAV 111 6 EN-2 1988 Fan Room 9

BO-5 ||AH-78 VAV 111 6 EN-2 1988 Fan Room 9

BO-8 AH-78 VAV 111 6 EN-2 1988 Fan Room g9

AOD-1 LIB-REH |LIB-V Library Reheat Coll % Hig VAV 111 6|AO#, AD Common [EN-2 1988 Fan Room 9 2 #22 2-Wire EP-8000-2 5/32" Tube EN-2 5/32" Tube Existing Pneu. Valve |1988 Library

AO-2 AH-78 VAV 111 6 EN-2 1988 Fan Room 9 o
AHU-1 UNT 111 EN-3  |New Boller Rm 10 - Power ta Controller
AHU-1 UNT 111 7 EN-3 New Boller Rm 10 N2 Trunk

Al-1 AHU-1 RA-T Return Alr Temperature DegC UNT 111 7 |Al#, Al Comman EN-3 New Boller Rm 10 2 #22 2-Wire TE-6311P-1 AHU-1

Al-2 AHU-1 MA-T Mixed Air Temp Deg C UNT 111 7 |Al#, Al Comman EN-3 New Baller Rm 10 2 #22 2-Wire TE-6315P-1 AHU-1

Al-3 AHU-1 SA-T Supply Alr Temp Deg C UNT 111 7 |Al#, Al Common EN-3 New Boller Rm 10 " 2 #22 2-Wire TE-6315P-1 AHU-1

Al-4 AHU-1 LABD20-T Lab 020 Room Temp Deg C UNT 111 7|Al#, Al Common EN-3 New Boiler Rm 10 2 #18 2-Wire TE-6314P-1 Lab 020

Al-5 AHU-1 SF-Amps Supply Fan Current Amps UNT 111 7 |Al#, Al Common EN-3 MNew Boller Rm 10 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter Boller Room

Al-6 AHU-1 FIL-DP Filter DIff Pressure Pa UNT 111 7[15VDC,Al#,Al Commr|EN-3 New Boller Rm 10 3 #22 EXC, OUT, COM DPT2640-2R5D HI, Lo EN-3 2-5/32" Tubes FTG18A-600R AHU-1

Bl-1 AHU-1 SF-§ Supply Fan Status off On UNT 111 7 |Data Point EN-3 New Boller R 10

Bl-2 AHU-1 SA-LL Supply Alr Low Limit Normal |Alarm  [UNT 111 7 |Bl#, Bl Common EN-3 New Boller Rm 10 2 #22 M1, L ATOHA-2C M2, L AHU-1 2#14 2-Wire Starter Boiler Room

BI-3 UNT 111 7 EN-3 New Boiler Rm 10

Bl-4 UNT 111 7 EN-3 New Boiler Rm 10

BO-1 AHU-1 SF-C Supply Fan Command Stop  |Start UNT 111 7|BO#, 24 VAC EN-3 New Boller Rm 10 2 #22 Coll LY2USAC24 N.O. Contact Starter 2#14 Coll Starter Baller Room

BO-2 [|AHU-1 UNT 111 7 EN-3 New Boller Rm 10

BO-3  ||AHU-1 UNT 111 7 EN-3 New Baller Rm 10

BO-4 ||AHU-1 UNT 111 7 EN-3 New Baller Rm 10

BO-5 ||AHU-1 UNT 111 7 EN-3 New Baller Rm 10

BO-6  [|AHU-1 UNT 111 7 EN-3 New Boller Rm 10

AD-1 AHU-1 DPR-C Damper Command % Open UNT 111 7 |AC#,AO Com,24VACEN-3 New Boller Rm 10 3 #8 1,2,3 M9216-HGA-2 AHU-1

AO-2  ||AHU-1 HCV-C Heating Valve Command % Hig UNT 111 7 |AOC#,AD Com,24VAC/EN-3 New Baller Rm 10 3#18 1,213, 4 VA-7152-1001 AHU-1
AHU-2 UNT 111 EN-4 New Penthouse 11 Power to Contraller
AHU-2 UNT 111 8 EN-4 New Penthouse 11 N2 Trunk

Al-1 AHU-2 SF-Amps Supply Fan Current Amps UNT 111 8 |Al#, Al Common EN-4 New Penthouse 11 2 #22 2-Wire H-722 Motor Power Lead Starter Motci Power Lead Starter New Penthouse

Al-2 AHU-2 FIL-DP Filter Diff Pressure Pa UNT 111 8|15VDC,Al#,Al Comm|EN-4  |New Penthouse 11 3 #22 EXC, OUT, COM DPT2640-2R5D Hi Low EN-4 2-5/32" Tubes FTG1BA-600R AHU-Z

Al-3 AHU-2 SA-T Supply Alr Temp Deg C UNT 111 B |Al#, Al Common EN-4 New Penthouse 1 2 #22 2-Wire TE-6316P-1 AHU-

Al-4 AHU-2 DX1-Amps Cond C-6 Stage 1 Current  |Amps UNT 111 8 |Al#, Al Common EN-4 New Penthouse 11 2 #22 2-Wire H-722 Motor Power Lead Starter Motcr Power Lead Panel NG New Penthouse

Al-5 AHU-2 DX2-Amps  |Cond C-6 Stage 2 Current  |Amps UNT 111 B|Al#, Al Common EN-4 New Penthouse 11 2 #22 2-Wire H-722 Motor Power Lead Starter Maotor Power Lead Panel NG New Penthouse

Al-6 AHU-2 OAT-1 Outdoor Alr Temp DegC UNT 111 B8 |Al#, Al Common EN-4 New Penthouse 1 2 #22 2-Wire TE-6316P-1 New Penthouse

BI-1 AHU-2 SF-S§ Supply Alrflow Off On UNT 111 8 |Data Polnt EN-4 New Penthouse 11

BI-2 AHU-2 SA-LL Supply Alr Low Limit Normal |[Alarm  JUNT 111 8|BI#, Bl Commaon EN-4 New Penthouse 11 2 #22 M1, L ATOGA-1C AHU-2

BI-3 AHU-2 UNT 111 8 EN-4 New Penthouse 11

Bl-4 AHU-2 UNT 111 8 EN-4 New Penthouse 11

BO-1_ |[|AHU- DX1-C Cooling Stage 1 Stop _ |Start UNT 111 8|BO#, 24 VAC EN-4 New Penthouse 11 2 #18 Call LY2USAC24 N.O. Contact Cond Unit C6|2 #18 Call Contactor Cond Unlt C-6

BO-2 AHU- DXx2-C Cooling Stage 2 Stop  |Start UNT 111 8|BO#, 24 VAC EN-4 New Penthouse 11 2 #18 Call LY2USAC24 N.O. Contact Cond Unit C6|2 #18 Coll Contactor Cond Unit C-6

BO-3  ||AHU- SF-C Supply Fan Command Stop  [Start UNT 111 B|BO#, 24 VAC EN-4 MNew Penthouse 11 2#18 Caoll LY2USAC24 N.O. Contact Starter 2#18 Coll Starter New Penthouse

BO-4 AHU-2 SF-LLC Low Limit Shutdown Commd.|Normal [Alarm  |UNT 111 8|BO#, 24 VAC EN-4 New Penthouse 1 2#18 Call LY2USAC24 N.C. Contact Starter 2#18 Coll Starter New Penthouse

BO-5 AHU-2 DPR-C O/A Damper Command Close |Open UNT 111 8|BO#, 24 VAC EN-4 New Penthouse 11 2#18 1.2 M9216BGC-2 24, 26 AHU-2 2#18 Coll Starter New Penthouse

BO-6 ||AHU-2 UNT 111 8 EN-4 New Penthouse 11

AO-1  [IAHU-2 HCV-C Heating Valve Command % Hig UNT 111 8|AO#,AD Com,24VACEN-4 New Penthouse 11 3#18 1,23 M9216-HGA-2 AHU-2

AQ-2_ [|AHU-2 UNT 111 8 EN-4 New Penthouse 11
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AHU-3 AHU 100 EN-4 enthouse 12 Power to Contraller
AHU-3 AHU 100 9 EN-4 New Penthouse 12 N2 Trunk

BO-1  [|[AHU-3 DX1-C Cooling Stage 1 Stop  |Start AHU 100 9|BO#, 24 VAC EN-4 New Penthouse 12 2#18 Coll LY2USAC24 M.O. Contact Cond Unit C7|2 #18 Coll Contactor Cond Unlt C-7

BO-2 ||AHU-3 SF-C Supply Fan Stop |Stat |AHU 100 9|BO#, 24 VAC EN-4  |New Penthouse 12 2#18 Call LY2USAC24 N.O. Contact Starter 2#18 Caoll Starter New Penthouse

BO-3 [|AHU-3 AHU 100 '] EN-4 New Penthouse A R T T T

BO-4 [|AHU-3 AHU 100 ] EN-4 New Penthouse 12

BO-5 [|AHU-3 AHU 100 9 EN-4 New Penthouse 12

BO-6 [|AHU-3 AHU 100 ] EN-4 New Penthouse 12

BO-7  ||AHU-3 AHU 100 a EN-4 New Penthouse 12

BO-8  ||AHU-3 AHU 100 9 EN-4 New Penthouse 12

BO-9  [|AHU-3 AHU 100 8 EN-4 New Penthouse 12

BO-10 ||AHU-3 AHU 100 9 EN-4 New Penthouse 12

AO-1 AHU-3 DPR-C Damper Command % Open AHU 100 9|AO# AQ Com,24VACEN-4 New Penthouse 12 I #1B 1,2,3 M9216-HGA-2 AHU-3

AD-2  ||AHU-3 HCV-C Heating Valve Command % Hig AHU 100 9|AC# AQ Com,24VAUEN-4 New Penthouse 12 I #18 1:2;3 M3216-HGA-2 AHU-3

AO-3  ||AHU-3 AHU 100 g EN-4 New Penthouse 12

AD-4 ||AHU-3 AHU 100 9 EN-4 New Penthouse 12

AD-5 ||AHU-3 AHU 100 9 EN-4 New Penthouse 12

AD-6 ||[AHU-3 AHU 100 9 EN-4 New Penthouse 12

BI-1 AHU-3 SF-s Supply Airflow off On AHU 100 9|Data Point EN-4 New Penthouse 12 i A

Bl-2 AHU-3 SA-LL Supply Alr Low Limit Normal |Alarm  |AHU 100 9|BI#, Bl Common EN-4 New Penthouse 12 2#22 M1, L ATOHA-2C M2, L AHU-1 2#14 2-Wire Starter Boller Room

BI-3 AHU-3 OXY1-ALM  |Oxygen Def Alarm - Submiil. [Normal |Low Oxy|AHU 100 9|BI#, Bl Common EN-4 New Penthouse 12 2 #18 C, NC CET SCP Panel refer to specs Outside Labs |5 #22 refer to specs AST-8958 Sub-Millimeter

Bl-4 AHU-3 OXY2-ALM _ |Oxygen Def Alarm - Electroni{Normal | Low Oxy|AHU 100 9|Bl#, Bl Common EN-4 New Penthouse 12 2 #18 C, NC CET SCP Panel refer to specs Outside Labs |5 #22 refer to specs AST-895S Electronics Lab

Bl-5 AHU-3 AHU 100 ) EN-4 New Penthouse 12

Bl-6 AHU-3 AHU 100 9 EN-4 New Penthouse 12

BI-7 AHU-3 AHU 100 9 EN-4 New Penthouse 12 5

BI-8 AHU-3 AHU 100 9 EN-4  |New Penthouse 12 )

Al-1 AHU-3 RA-T Return Alr Temperature Deg C AHU 100 9|Al#, Al Common EN-4 MNew Penthouse 12 2#22 2-Wire TE-6311P-1 AHU-3

Al-2 AHU-3 MA-T Mixed Alr Temp DegC AHU 100 9 |Al#, Al Common EN-4 New Penthouse 12 2 #22 2-Wire TE-6315P-1 AHU-3

Al-3 AHU-3 SAT Supply Alr Temp Deg C AHU 100 9|Al#, Al Common EN-4 New Penthouse 2 2 #22 2-Wire TE-6315P-1 AHU-3

Al-4 AHU-3 Clean-T Clean Room Temp Deg C AHU 100 9|Al#, Al Common EN-4 New Penthouse 2 218 2-Wire TE-6314P-1 Clean Room

Al-5 AHU-3 SF-AMps Supply Fan Current Amps AHU 100 9|Al#, Al Common EN-4 New Penthouse 2 2#22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse

Al-6 AHU-3 PFIL-DP Pre-Fllter DIff Press Pa AHU 100 9[15VDC,Al#, Al Comm|EN-4 New Penthouse 12 3 #22 EXC, OUT, COM DPT2640-2R5D Hi Low EN-5 2-5/32" Tubes FTG18A-600R AHU-3

Al-7 AHU-3 FFIL-DP Final Fitter Diff Press Pa AHU 100 9/15VDC,Al#,Al Comir|EN-4 New Penthouse 12 3 #22 EXC, OUT, COM DPT2640-2R5D Hi Low EN-5 2-5/32" Tubes FTG18A-600R AHU-3

Al-8 AHU-3 DX-Amps Condensing Unit C-7 Current |Amps AHU 100 9 Al#, Al Comman EN-4 New Penthouse 12 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG New Penthouse
AHU-3 VAV 111 EN-4 New Penthouse 11 Power to Controller
AHU-3 VAV 111 10 EN-4 New Penthouse 11 N2 Trunk

Al-1 AHU-3 CLEAN-DP _ |Clean Rm Diff Press. Pa VAV 111 10[15VDC,Al#,Al Comm|EN-4 New Penthouse 11 3 #22 EXC, OUT, COM DPT2640-OR5B Hi, Low EN-5 2 5/32" Tubes FTG18A-600R AHU-3

Al-2 AHU-2 EF1-Amps Exhaust Fan EF-1 Current  |Amps VAV 111 10|Al#, Al Common EN-4 New Penthouse 11 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse

Al-3 AHU-2 EF2-C Exhaust Fan EF-2 Current  |Amps VAV 111 10|Al#, Al Common EN-4 New Penthouse 11 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse

Al-4 AHU-2 EF3-Amps Exhaust Fan EF-3 Current  |Amps VAV 111 10|Al#, Al Common EN-4 New Penthouse 11 2 #22 2-Wire H-722 Motor Power Lead Starter Motcr Power Lead Starter New Penthouse

Al-5 AHU-2 EF4-Amps Exhaust Fan EF-4 Current  |Amps VAV 111 10|Al#, Al Common EN-4 New Penthouse 11 2#22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse

Al-6 AHU-2 EFS5-Amps Exhaust Fan EF-5 Current  |Amps VAV 111 10|Al#, Al Common EN-4 New Penthouse 1 2#22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse

Bl-1 AHU-2 VAV 111 10 EN-4 New Penthouse 11

Bl-2 AHU- VAV 111 10 EN-4 New Penthouse 11

BI-3 AHU- VAV 111 10 EN-4 New Penthouse 11

Bl-4 AHU- VAV 111 10 EN-4 New Penthouse 11

BO-1 AHU- EF1-C Exhaust Fan EF-1 Command|Stop  [Start VAV 111 10|BO#, 24 VAC EN-4 New Penthouse 11 2#18 Co LY2USAC24 N.O, Contact Starter 2 #18 Coll Starter New Penthouse

BO-2 ||AHU- EF2-C Exhaust Fan EF-2 Command|Stop | Start VAV 111 10|BO#, 24 VAC EN-4 New Penthouse 11 2#18 Col | Y2USAC24 N.O, Contact Starter 2#18 Co Starter New Penthouse

BO-3 |[AHU-2 |EF3-.C E t Fan EF-3 Command|Stop  [Start VAV 111 10|BO#, 24 VAC EN-4 New Penthouse 11 2#18 Col LY2USAC24 N.O. Contact Starter 2#18 Col Starter New Penthouse

BO-4 ||AHU-2 EF4-C Exhaust Fan EF-4 Command|Stop | Starl VAV 111 10|BO#, 24 VAC EN-4 New Penthouse 11 2#18 Coil | Y2USAC24 N.O. Contact Starter 2#18 Col Starter New Penthouse

BO-5 |[|AHU-2 EF5-C Exhaust Fan EF-5 Command|Stop | Start VAV 111 10|BO#, 24 VAC EN-4 New Penthouse 11 2#18 Coil LY2USAC24 N.O. Contact Starter 2#18 Caoll Starter New Penthouse

BO-6 |[AHU-2 VAV 111 10 EN-4 New Penthouse 11

AO-1_ ||AHU-2 VAV 111 10 EN-4 New Penthouse 1

AO-2 _ [|AHU-2 VAV 111 10 EN-4 New Penthouse 11
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MISC VAV 111 EN-5 New Penthouse 15 Power to Controller
MISC VAV 111 1 EN-5 New Penthouse 15 N2 Trunk
Al-1 MISC EF6-Amps Exhaust Fan EF-6 Current  |Amps VAV 111 11|Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse
Al-2 MISC EF7-Amps Exhaust Fan EF-7 Current  |Amps VAV 111 11 [Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse
Al-3 MISC EFB8-Amps Exhaust Fan EF-8 Current  [Amps VAV 111 11|Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse
Al-4 MISC CU1-Amps  |CU-1 Current Amps VAV 111 11|Al#, Al Common EN-5 New Penthouse 15 2#22 2-Wire H-722 Motor Power Lead Starler Mator Power Lead Panel NG New Penthouse
Al-5 MISC CU2-Amps  |CU-2 Current Amps VAV 111 11|Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Mator Power Lead Panel NG New Penthouse
Al-6 MISC CU3-Amps  |CU-3 Current Amps VAV 111 11 |Al#, Al Common EN-5 New Penthouse 15 2#22 2-Wire H-722 Mator Power Lead Starter Mator Power Lead Panel NG New Penthouse
BI-1 MISC VAV 111 11 EN-5 New Penthouse 15
BI-2 MISC VAV 111 11 EN-5 New Penthouse 15
BI-3 MISC VAV 111 11 EN-5 New Penthouse 15
Bl-4 MISC VAV 111 11 EN-5 New Penthouse 15
BO-1  ||[MISC EF6-C Exhaust Fan EF-6 Command|Stop _ |Stat VAV 111 11|BO#, 24 VAC EN-5  |New Penthouse 15 24#18 Call LY2USAC24 N.O. Contact Starter 2#18 Call Starter New Penthouse
BO-2 |MISC EF7-C Exhaust Fan EF-7 Command|Stop  |Start VAV 111 11|BO#, 24 VAC EN-5 New Penthouse 15 2#18 Coll LY2USAC24 N.O. Contact Starler 2#18 Coll Starter New Penthouse
BO-3 MISC EF8-C Exhaust Fan EF-8 Command|Stop | Start VAV 111 11|BO#, 24 VAC EN-5 New Penthouse 15 2#18 Coil LY2USAC24 N.O. Contact Starter 2#18 Coll Starter New Penthouse
BO-4 |[MISC VAV 111 11 EN-5 New Penthouse 15
BO-5 |[IMISC VAV 111 11 EN-5 New Penthouse 15
BO-6__|[MISC - | VAV 111 11 EN-5  |New Penthause 15
AO-1__|IMISC | VAV 111 1 EN-5 |New Penthouse 15 )
AD-2 MISC VAV 111 1" EN-5 New Penthouse 15
MISC VAV 111 EN-5 New Penthouse 15 Power to Controller
MISC VAV 111 12 EN-5 New Penthouse 15 N2 Trunk
Al-1 MISC CU4-Amp CU-4 Current Amps VAV 111 12|Al#, Al Common EN-5 New Penthouse 15 2#22 2-Wire H-722 Motor Power Lead Starer Motor Power Lead Panel NG New Penthouse
Al-2 MISC CU5-Amp CU-5 Current Amps VAV 111 12|Al#, Al Common EN-5 New Penthouse 15 2#22 2-Wire H-722 Motor Pawer Lead Starter Mator Pawer Lead Panel NG New Penthouse
Al-3 MISC CUB-Amp CU-6 Current Amps VAV 111 12|Al#, Al Common EN-5 New Penthouse 15 2#22 2-Wire H-722 Motor Power Lead Starter Mator Pawer Lead Panel NG New Penthouse
Al-4 MISC CU7-Amp CU-7 Current Amps VAV 111 12 |Al#, Al Common EN-5 New Penthouse 15 2#22 2-Wire H-722 Motor Power Lead Starter Mator Power Lead Panel NG New Penthouse
Al-§ MISC cus-Amp CU-8 Current Amps VAV 111 12 |Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG New Penthouse
Al-B MISC CUg-Amp CU-8 Current Amps VAV 111 2 |Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG New Penthouse
BI-1 MISC VAV 111 2 EN-5 New Penthouse 15
BI-2 MISC VAV 111 12 EN-5 New Penthouse 15
BI-3 MISC VAV 111 12 EN-5 New Penthouse 15
Bl-4 MISC VAV 111 12 EN-5 New Penthouse 15
BO-1 MISC VAV 111 12 EN-5 New Penthouse 15
BO-2 ||[MISC VAV 111 12 EN-5 New Penthouse 15
BO-3  |[MISC VAV 111 12 EN-5 New Penthouse 15
BO-4 [MISC VAV 111 12 EN-5 New Penthouse 15
BO-5 MISC VAV 111 14 EN-6 New Penthouse 15
BO-6 MISC VAV 111 1 EN-5 New Penthouse 15
AO-1 MISC VAV 111 12 EN-5 New Penthouse 15
AD-2 MISC VAV 111 12 EN-5 New Penthouse 15
MISC VAV 111 EN-5 New Penthouse 15 Power to Controller
MISC VAV 111 13 EN-5 New Penthouse 15 N2 Trunk
Al-1 MISC CU10-Amp _ |CU-10 Current Amps VAV 111 13 Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG New Penthouse
Al-2 MISC CU11-Amp  |CU-11 Current Amps VAV 111 13 |Al#, Al Common EN-56 New Penthouse 15 2§22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG New Penthouse
Al-3 MISC CU12-Amp  |CU-12 Current Amps VAV 111 13 |Al#, Al Common EN-5 New Penthouse 15 2#22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG New Penthouse
Al-4 MISC CU13-Amp CU-13 Current Amps VAV 111 13 |Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG New Penthouse
Al-5 MISC CU14-Amp  |CU-14 Current Amps VAV 111 13 |Al#, Al Common EN-5 New Penthouse 5 2 #22 2-Wire H-722 Motor Power Lead Starler Motor Power Lead Panel NG New Penthouse
Al-6 MISC CU15-Amp  |CU-15 Current Amps VAV 111 13]Al#, Al Common EN-5 New Penthouse 15 2#22 2-Wire H-72: Motor Power Lead Starter Motor Pawer Lead Panel NG New Penthouse
Bl-1 MISC VAV 111 13 EN-5 New Penthouse 5
Bl-2 MISC VAV 111 13 EN-5 New Penthouse 15
BI-3 MISC VAV 111 13 EN-5 New Penthouse 15
Bl-4 MISC VAV 111 13 EN-5 New Penthouse 15
|BO-1 MISC VAV 111 13 EN-5 New Penthouse 15
BO-2 |IMISC VAV 111 13 EN-5 New Penthouse 15
BO-3 |MISC VAV 111 13 EN-5 New Penthouse 15
BO-4 MISC VAV 111 13 EN-5 New Penthouse 15
BO-5 |[MISC VAV 111 13 EN-5 New Penthouse 15
BO-6 MISC VAV 111 13 EN-5 New Penthouse 15
AD-1 MISC VAV 111 13 EN-5 New Penthouse 15
AD-2 MISC VAV 111 13 EN-5 New Penthouse 15
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MISC VAV 111 EN-5 New Penthouse 15 Power to Controller
MISC VAV 111 14 EN-5 New Penthouse 15 N2 Trunk

Al-1 MISC CU16-Amp _ |CU-16 Current Amps VAV 111 14|Al#, Al Common EN-5 New Penthouse 15 2#22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG New Penthouse

Al-2 MISC CU17-Amp CU-17 Current Amps VAV 111 14 |Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motar Power Lead Panel NG New Penthouse

Al-3 MISC CU18-Amp  |CU-18 Current Amps VAV 111 14|Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG1 New Penthouse

Al-4 MISC CU18-Amp  |CU-189 Current Amps VAV 111 14 |Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG1 New Penthouse

Al-5 MISC CU20-Amp _ |CU-20 Current Amps VAV 111 14 |Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG1 New Penthouse

Al-6 MISC cuz1-Amp CU-21 Current Amps VAV 111 14 |Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Mator Power Lead Panel NG1 New Penthouse

Bi-1 MISC VAV 111 14 EN-5 New Penthouse 15

Bl-2 MISC VAV 111 14 EN-5 New Penthouse 15

BI-3 MISC VAV 111 14 EN-5 New Penthouse 15

Bl-4 MISC VAV 111 14 EN-5 New Penthouse 15

BO-1  |[MISC VAV 111 14 EN-6 New Penthouse 15

BO-2 |[[MISC VAV 111 14 EN-5 New Penthouse 15

BO-3 |IMISC VAV 111 14 EN-5 New Penthouse 15

BO-4 MISC VAV 111 14 EN-5 New Penthouse 15

BO-5 MISC VAV 111 14 EN-5 Mew Penthouse 15

BO-6 MISC VAV 111 14 EN-5 New Penthouse 16

AO-1_ |miSC VAV 111 14 EN-5  |New Penthouse 15 - \ 3

AD-2 MISC VAV 111 14 EN-5 New Penthouse 15
MISC VAV 111 EN-5 New Penthouse 15 Power to Controller
MISC VAV 111 15 EN-56 New Penthouse 15 N2 Trunk

Al-1 MISC CuU22-Amp  [CU-22 Current Amps VAV 111 15|Al#, Al Common EN-5  |New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG1 New Penthouse

Al-2 MISC CU23-Amp _ |CU-23 Current Amps VAV 111 15|Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Panel NG1 New Penthouse

Al-3 AHU-2 P8-Amps Pump P-8 Current Amps VAV 111 15 |Al#, Al Common EN-5 New Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse

Al-4 AHU-3 P11-Amps Pump P-11 Current Amps VAV 111 5 |Al#, Al Common EN-5 MNew Penthouse 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Penthouse

Al-5 MISC VAV 111 15 EN-5 New Penthouse 15

Al-6 MISC VAV 111 15 EN-5 New Penthouse 15

BI-1 MISC VAV 111 15 EN-5 New Penthouse 15

BI-2 MisC VAV 111 15 EN-5 New Penthouse 15

Bl-3 MISC VAV 111 15 EN-5 New Penthouse 15

Bl-4 MISC VAV 111 15 EN-6 New Penthouse 15

BO-1__ J|AHU-2 P9-C Pump P-8 Command Stop [Start  |VAV 111 15|BO#, 24 VAC EN-5 New Penthouse 15 2#18 Call LY2USAC24 N.O. Contact Starter 2#18 Call Starter New Penthouse

BO-2 |AHU-3 P11-C Pump P-11 Command Stop |Start VAV 111 15|BO#, 24 VAC EN-5 New Penthouse 15 2 #18 Coll LY2USAC24 N.D. Contact Starter 2#18 Coll Starter New Penthouse

BO-3 |[IMISC VAV 111 15 EN-5 New Penthouse 15

BO-4 MISC VAV 111 15 EN-5 New Penthouse 15

BO-5 MISC VAV 111 15 EN-5 New Penthouse 15

BO-6 |MISC VAV 11 5 EN-5 New Penthouse 15

AD-1 MISC VAV 111 15 EN-5 New Penthouse 15

AD-2 MISC VAV 111 15 EN-5 New Penthouse 15
HTG AHU 100 EN-3 New Boller Room 13 Power to Controller
HTG AHU 100 16 EN-3 New Boller Room 13 N2 Trunk

BO-1 HTG B1-1-C Boller 1-1 Stop [Stat  |AHU 100 16 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Call LY2USAC24 N.O. Contact Boiler 2#18 Module Terminal Block Gas Train Boller Room

BO-2 |[HTG B1-2-C Boller 1-2 Stop  [Start AHU 100 16 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Caoll LY2USAC24 N.O. Contact Boller 2#18 Module Terminal BlocH Gas Train [Baller Room

BO-3 |[[HTG B1-3-C Boller 1-3 Stop  [Start AHU 100 16 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Call LY2USAC24 N.O. Contact Boller 2#18 Module Terminal BlocH Gas Trein Baller Room

BO-4 |HTG B1-4-C Boller 1-4 Stop  |Start AHU 100 16 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Call LY2USAC24 N.O. Contact Boller 2#18 odule Terminal BlocGas Traln Boller Room

BO-5 |HTG B1-5-C Boller 1-5 Stop  |Start AHU 100 16 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Call LY2USAC24 N.O. Contact Boller 2#18 odule Terminal Bloct Gas Traln Boller Room

BO-6 ||HTG B1-6--C Boller 1-6 Stop  |Start AHU 100 16 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Cuoll LY2USAC24 N.O. Contact Boller 2#18 odule Terminal BlocH Gas Train Baoller Room

BO-7 ||HTG B1-7-C Boller 1-7 Stop  |Start AHU 100 16 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Cull LY2USAC24 N.O. Contact Boller 2#18 Module Terminal Block Gas Train Boller Room

BO-8 |HTG B1-8-C Boller 1-8 Stop |Stat  |AHU 100 16|BO#, 24 VAC EN-3  |New Boller Room 13 2#18 Cuil LY2USAC24 N.O. Contact Boller 2#18 |Module Terminal Bloch Gas Train Boller Room

BO-9 |HTG P1-C Prim Circ P-1 Command Stop |Start  |AHU 100 16 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Coll LY2USAC24 N.O. Contact Starter 2#18 Coll Starter Boller Room

BO-10 |HTG P2-C Prim Cire P-2 Command Stop | Start AHU 100 16 |BO#, 24 VAC EN-3 MNew Boller Room 13 2#18 Cail LY2USAC24 N.O. Contact Starter 2#18 Call Starter Boller Room

AO-1 HTG AHU 100 16 EN-3 New Boller Room 13

AO-2 HTG AHU 100 16 EN-3 New Boller Room 13

AO-3 HTG AHU 100 16 EN-3 New Boller Room 13

AOC-4__|HTG AHU 100 16 EN-3 New Boiler Room 13

AD-5 |HTG AHU 100 16 EN-3 New Boller Room 13

AD-6 |HTG AHU 100 16 EN-3 New Boller Room 13

BI-1 HTG B1-1-S B1-1 Status Off On AHU 100 16 |Bl#, Bl Common EN-3 New Boller Room 13 2 #18 N.O. Contact LY2USAC24 Coll Boller 2#18 1572 Pilot Relight Control |Boller Module

BI-2 HTG B1-2-S B1-2 Status off Cn AHU 100 16 |BI#, Bl Common EN-3 New Boller Room 13 2#18 N.O. Contact LY2USAC24 Caoll Boller 2 #18 1,2 Pilot Relight Contro! |Boller Module

BI-3 HTG B1-3-S B1-3 Status Off Cn AHU 100 16 |Bl#, Bl Common EN-3 New Boller Room 13 2#18 N.D. Contact LY2USAC24 Coll Boller 2#18 1,2 Pliot Relight Control |Boller Module

Bl-4 HTG B1-4-S B1-4 Status Ooff On AHU 100 16 |Bl#, Bl Common EN-3 New Boller Room 13 2#18 N.O. Contact LY2USAC24 Call Boller 2#18 12 Pilot Relight Control |Boller Module

BI-5 HTG B1-5-8 B1-5 Status off On AHU 100 16 |Bl#, Bl Common EN-3 New Boller Room 13 2#18 N.O. Contact LY2USAC24 Call Boller 2 #18 1,2 Pilot Relight Control _|Boller Module

BI-6 HTG B1-6-S B1-6 Status off On AHU 100 16 |Bl#, BI Common EN-3 New Boller Room 13 2#18 N.O. Contact LY2USAC24 Coll Boller 2#18 12 Pliot Relight Control _ |Boller Module

BI-7 HTG B1-7-8 B1-7 Status Off On AHU 100 16|BI#, Bl Common EN-3 New Boller Room 13 2#18 N.O. Contact LY2USAC24 Coll Boller 2#18 152 Pilot Relight Control |Boller Module

BI-8 HTG B1-8-S B1-8 Status off On AHU 100 16|Bl#, Bl Common EN-3  |New Boller Room 13 2#18 N.O. Contact LY2USAC24 Coll Boller 2 #18 1.2 Pilot Relight Control _|Boiler Module

Al-1 HTG HWS Temp  |Primary HWS Temp Deg C AHU 100 16 |Al#, Al Common EN-3 New Boller Room 13 2 #22 2-Wire TE-631AP-1 Boller Room

Al-2 HTG HWR-T Primary HWR Temp DegC AHU 100 16 |Al#, Al Common EN-3 New Boller Room 13 2 #22 2-Wire TE-631AP-1 Boiler Room

Al-3 HTG OA-T Outdoor Alr Temp Deg C AHU 100 16 |Al#, Al Common EN-3 New Boller Room 13 2 #22 2-Wire TE-6313P-1 North Ext Wall

Al-4 HTG P1-Amps Prim Cirg P-1 Current Amps AHU 100 16 |Al#, Al Common EN-3 New Boller Room 13 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Boller Room

Al-5 HTG P2-Amps Prim Circ P-2 Current Amps AHU 100 16 |Al#, Al Common EN-3 MNew Boller Room 13 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Boiler Room

Al-6 MISC AHU 100 16 EN-3  |New Boller Room 13 -

Al-7 MISC AHU 100 16 EN-3 New Boller Room 13

Al-8 MISC | AHU 100 16 EN-3 New Boller Room | 13
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Project Name: Herzberg Institute

Hardware Points List 4/18/00
Project Number: 99-0012
Polnt Information .Controller Information Field Device
:‘;:: sﬁ: ::1 Object Name Expanded ID Units c;e:t';r.;:l:r -:'::rk Termination Out | Panel Panel Location Dr:\:rng rr“:;::g Termination In Device Termination Out Location nwu:::: Termination In Device Location Comment
HTG VAV 111 EN-3 MNew Boller Room 13 Power to Controller
HTG VAV 111 17 EN-3 New Boller Room 13 N2 Trunk
Al-1 HTG P3-Amps P-3 Current Amps VAV 111 17 |Al#, Al Common EN-3 New Boller Room 13 2 #22 2-Wire H-722 Motor Power Lead Starter Mator Power Lead Starter New Boller Room
Al-2 HTG P4-Amps P-4 Current Amps VAV 111 17 |Al#, Al Common EN-3  |New Boller Room 13 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Boller Room
Al-3 HTG P34HWS-T  |P-3/P-4 HWS Temp Deg C VAV 111 17 |Al#, Al Common EN-3 New Boller Room 13 2 #22 2-Wire TE-631AP-1 New Boller Room
Al-4 HTG P5-Amps P-5 Current Amps VAV 111 17 |Al#, Al Common EN-3 New Boller Room 13 2 #22 2-Wire H-722 Motor Power Lead Starter Malor Power Lead Starter New Boller Room
Al-5 HTG P6-Amps P-6 Current Amps VAV 111 17 |Al#, Al Common EN-3 New Boller Room 13 2 #22 2-Wire H-722 Motor Pawer Lead Starter Motor Power Lead Starter New Boiler Room
Al-6 HTG P56HWS-T  |P-5/P-6 HWS Temp Deg C VAV 111 17 |Al#, Al Common EN-3 New Boller Room 13 2 #22 2-Wire TE-631AP-1 New Boiler Room
BI-1 HTG VAV 111 17 EN-3 New Boller Room 13
BI-2 HTG VAV 111 17 EN-3 New Boller Room 13
BI-3 HTG VAV 111 17 EN-3 New Boller Room 13
BI-4 HTG VAV 11 17 EN-3 New Boller Room 13 ;
BO-1 HTG P3-C P-3 Command Stop  |Start VAV 11 17|BO#, 24 VAC EN-3 New Boller Room 13 2#18 Coll LY2USAC24 N.O. Contact Starter 2#18 Coll .. Starter Boller Raom
BO-2 HTG P4-C P-4 Command Stop |Start VAV 111 17 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Coil LY2USAC24 N.O. Contact Starler 2#18 Coll : Starter Boller Room
BO-3 ||HTG P5-C P-5 Command Stop  |Stat VAV 111 17 |BO#, 24 VAC EN-3 New Boller Room 13 2#18 Coll LY2USAC24 N.O. Contact Starter 2#18 Call .y; Starter Boller Room
BO-4 ||HTG P8-C P-6 Command Stop |Stat  |VAV 111 17|BO#, 24 VAC EN-3 New Boller Room 13 2#18 Coll LY2USAC24 N.O. Contact Starter 2#18 Coll ;. Starter Boller Room
BO-5 ||HTG VAV 111 17 EN-3 New Boller Room 13 j N
BO-6 [|HTG VAV 111 17 EN-3 New Boller Room 13 g
AD-1 HTG P34v-C P-3/P-4 Valve Command % Hig VAV 111 17 |AO#, AD Common  |EN-3 New Boller Room 13 2 #22 2-Wire EP-8000-2 1/4" Tube EN-B 1/4" Tube ) V-4 New Boiler Room
AD-2 ||HTG P34v-C P-4/P-4 Valve Command % Hig VAV 111 17 |AC#, AD Common_ |EN-3 New Boller Room 13 2 #22 2-Wire EP-8000-2 1/4" Tube EN-3 1/4" Tube ct V-5 New Boller Room
SF-1 VAV 111 EN-3 New Boller Room 15 : Power to Controller
SF-1 VAV 111 18 EN-3 New Boller Room 15 i N2 Trunk
Al-1 SF-1 P7-Amps P-7 Current Amps VAV 111 18 |Al#, Al Common EN-3 New Boller Room 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Power Lead Starter New Baoller Room
Al-2 SF-1 P8-Amps P-8 Current Amps VAV 111 18 |Al#, Al Common EN-3 New Boller Room 15 2 %22 2-Wire H-722 Motor Power Lead Starter Mator Pawer Lead Starter New Boller Room
Al-3 SF-1 P78HWS-T  |P-7/P-8 HWS Temp Deg C VAV 111 18|Al#, Al Common EN-3 New Boller Room 15 i 24#22 2-Wire . TE-631AP-1 New Boller Room
Al-4 SF-1 P10-Amps P-10 Current Amps VAV 111 18 |Al#, Al Common EN-3 New Boller Room 15 2 #22 2-Wire H-722 Motor Pawer Lead Starter Mator Pewer Lead Starter New Boller Room
Al-5 SF-1 SF1-Amps SF-1 Current Amps VAV 111 18 |Al#, Al Common EN-3 New Boller Room 15 2 #22 2-Wire H-722 Motor Power Lead Starter Motor Pawer Lead Starter New Boller Room
Al-6 SF-1 BLR-T Boller Room Temp Deg C VAV 111 18 |Al#, Al Common EN-3 New Boller Room 15 2422 2-Wire : - TE-6314P-1 New Boller Room
BI-1 SF-1 VAV 111 18 EN-3 New Boller Room 15
BI-2 SF1 VAV 111 18 EN-3 New Boller Room 15
BI-3 SF-1 VAV 111 18 EN-3 New Boller Room 15
Bl-4 SF-1 VAV 111 18 EN-3 New Boller Room 15 ;
BO-1 SF-1 P7-C P-7 Command Stop  |Start VAV 111 18|BO#, 24 VAC EN-3 New Boller Room 15 2#18 Call LY2USAC24 N.O. Contact Starter 2#18 Coll ., Starter Boller Room
BO-2 |SF-1 P8-C P-8 Command Stop _|Start VAV 111 18|BO#, 24 VAC EN-3 New Boller Room 15 2#18 Coll LY2USAC24 N.O. Contact Starter 2#18 Coll - Starter Boller Room
BO-3  |SF-1 P10-C P-10 Command Stop _ |Start VAV 111 18|BO#, 24 VAC EN-3 New Boller Room 15 2#18 Call LY2USAC24 N.O. Contact Starter 2#18 Coll . Starter Boller Room
BO-4 |SF-1 VAV 111 18 EN-3 New Boller Room 15 p
BO-5 ||SF-1 SF1-C SF-1 Command Stop  [Stat  |VAV 111 18|BO#, 24 VAC EN-3 New Boller Room 15 2#18 Call LY2USAC24 N.O. Contact Starter 2#18 Coll Starter Boller Room
BO-6  |ISF- VAV 111 18 EN-3 New Boller Room 15 .
AO-1_ |SF- P78V-C P-7/P-8 Valve Command % Hig VAV 111 18|AO#, AO Common_|EN-3 New Boller Room 15 2 #22 2:Wire EP-8000-2 1/4" Tube EN-3 1/4" Tube k TV-6 New Boller Room
AO-2__||SF- VAV 111 18 [EN-3__|New Baller Room 15
TYPICAL RADIANT PANEL CONTROLLER POINT LAY-OUT
RADIANT VAV 111 EN-x Varlous 4 Power to Controller
RADIANT VAV 111 100 EN-x Varlous 4 N2 Trunk
Al-1 RADIANT |RMwox-T Room Temperature Deg C VAV 111 100 |Al#, Al Common EN-x Varlous 4 2#18 1,2 TE-64158-210 Varlous
Al-2 RADIANT |RMox-Sp Room Temp Setpoint Deg C VAV 111 100 |Al#, Al Common EN-x Varlous 4 2#18 3,4 i Various
Al-3 RADIANT |[RMxoot-T Room Temperature Deg C VAV 111 100 |Al#, Al Common EN-x Varlaus 4 2#18 1,2 TE-64155-210 Various
Al-4 RADIANT [RMox-Sp Room Temp Setpoint Deg C VAV 111 100 |Al#, Al Common EN-x Varlous 4 2#18 3.4 a Varlous
Al-5 RADIANT VAV 111 100 EN-x Various 4
Al-6 RADIANT VAV 111 100 EN-x Varlous 4
BI-1 RADIANT VAV 111 100 EN-x Varlous 4
Bl-2 RADIANT VAV 111 100 EN-x Varlous 4
BI-3 RADIANT VAV 111 100 EN-x Varlous 4 B
Bl-4 RADIANT VAV 111 100 EN-x Varlous 4
BO-1  [IRADIANT VAV 11 100 EN-x  |Varlous 4 NT
BO-2 |[|[RADIANT VAV 111 100 EN-x Varlous 4
BO-3  [|[RADIANT VAV 111 100 EN-x Varlous 4
BO-4  ||[RADIANT VAV 111 100 EN-x Various 4
|BO-5 RADIANT VAV 111 100 EN-x Various 4
BO-6 RADIANT VAV 111 100 EN-x Various 4
AO-1 RADIANT [TVaox-C Rad Pnl Ctrl Valve Command|% Htg VAV 111 100|AOC# A0 Com,24VACEN-x Varlous 4 I #18 Red, Blk, Wht VA-7452-90011 Celling Space
AD-2  |RADIANT |TVioo-C Rad Pnl Cirl Valve Command)| % Hig VAV 111 100 | AC# AD Com,24VAC EN-x Varlous 4 38 Red, Blk, Wht VA-7452-90011 Celling Space
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Code Qty |Model # Description
DC-20 1 |DX9100-8454 |[METASYS Logic Controller
1 |DX9100-8990 [DX-9100 Mounting Base
DC20-X12324 | 2 |X7-9100-8304 |DXexpansion module
DC20XP-1to4 | 4 |XP-9104-8304 |DXinput/output module
DC-21, 22 2 |AS-UNT110-1 |METASYS Unitary Controller
EN-19 1 |AE1097.500 |Rittal Enclosure, 30"W x 35.5"H x12'D
T™*1 1 |Y64T22-0 120/24 VAC Transformer 92 VA
DC-25, 27 2 |AS-UNT111-1 |METASYS Unitary Controller
DC-26, 28 2 |ASVAV111-1 |METASYS Vav Controller
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BILL OF MATERIALS

Code | Qty |Model# Description

V-xx 19 Refer to Room/Valve Schedule RVS-1

T1to15 | 15 |14506-9007 |Day/Night Tstat, Horizontal, Adjustable 12 - 30 Deg C
15 |T-4756-1738 |Cower, Horiz, Thermometer, 2 Windows
15 |T-4002-124 Thermostat mounting base
15 |T-4002-5012  |Themmostat Adjustment Knobs

Sequence of Operation

1. Existing Library Reheat Coil Control: The new day/night pneumatic
thermostat shall modulate the existing reheat coil control valve to
maintain corridor temperature at set-point. When the air supply is
switched centrally to the night-time (higher) pressure, the thermostat
will control to the night set-back set-point of 15 Deg C.

2. Radiant Panel Control: Each new day/night pneumatic thermostat
shall maintain its room temperature at set-point by modulating one or
more pneumatic control valves controlling hot water flow to the radiant
panels. When the air supply is switched centrally to the night-time
(higher) pressure, the thermostat will control to the night set-back set-
point of 15 Deg C.
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BILL OF MATERIALS

Code Qty |Model # Description

CR-2 1 |CS410 Greystone Current Relay

DA-3, 4 2 |M9216-BGC-2 |24 VAC 2-Position Damper Actuator with End Switch
DTS-2 1 |TE-6311P-1 8" Duct Probe RTD Sensor

TS1 1 |TE-6314P-1 Room Temp Sensor, Nickel, blank cover

MD-3 1 |1000 Tamco 1000 parallel blade damper: 20"W x 50"H
MD-4 1 [1000 Tamco 1000 parallel blade damper: 20"W x 48"H
TS4 1 |TE-6315P-1 Average Duct Temp Sensor, Nickel

TS-3 1 |TE-6311P-1 8" Duct Probe RTD Sensor

TS-2 1 |TE-B313P-1 Qutside Air Temp Sensor, Nickel, Mounted
CT1-5 5 |CS410 Current Sensor

TDR-1 1 Time Delay Relay and Base - 24 VAC

R-1 1 DPDT Relay and Base - 208 VAC

S/S - FAN 1 DPDT Relay and Base - 24 VAC

S/S-COMP 1| 1 DPDT Relay and Base - 24 VAC

S/S-COMP 2| 1 DPDT Relay and Base - 24 VAC

S/IS-COMP 3| 1 DPDT Relay and Base - 24 VAC

S/S-COMP 4| 1 DPDT Relay and Base - 24 VAC

AJC Status 1 DPDT Relay and Base - 200 VAC

AJC Status 1 DPDT Relay and Base - 200 VAC

AJC Status 1 DPDT Relay and Base - 200 VAC

L

Sequence of Operation

Operation of this rooftop air handling unit shall be automatic via the METASYS
network, with local override operation available at panel EN-19.

When the air handling unit switches on the face of EN-19 are in the ‘AUTO?
position, AHU-1 and AHU-2 shall be operated as a lead/lag pair by the
METASYS network. The lead AHU shall be rotated automatically every month.
In addition, the lead shall be rotated automatically on failure of the lead AHU, or
on sensing a high computer room temperature.

When AHU-2 is designated as the lag AHU, and the AHU-1 manual switch on the
face of EN-19 is in the ‘AUTO’ position, then the AHU-2 supply fan shall remain
off, compressors shall be locked out, the outdoor inlet damper shall be fully
closed, supply damper MD-3 shall be driven closed, and return damper MD-4
shall be driven closed.

When AHU-2 is rotated to the lead AHU position, or if the AHU-2 manual switch
on the face of EN-19 is switched to the ‘HAND” position, and if AHU-1 is not
running, supply damper MD-3 and return damper MD-4 shall spring return to
their normally open positions. When both damper actuator end switches confirm
the dampers are open, then the AHU-2 supply fan shall start and run continuously.

When AHU-2 is operating, the two stages of mechanical cooling shall be cycled as
required to maintain the computer room temperature at set-point.

An alarm shall be initiated at EN-19 and on the METASYS network on failure of
the supply fan fail to run, high or low supply air temperature, high or low
computer room temperature.
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Point List

Description
Analog Inputs AS-UNT111-1 DC-25
Al-1 TS-2 Outside Air Temperature
Al-2 DTS-1 Supply Air Temperature
Al-3 TS-3 Retum Air Temperature
Al-4 TS4 Mixed Air Temperature
Binary Inputs
Bl-1 DA-1/2 Isolation Dampers End Switch (Open/Close)
BI-2 CR-1 Fan Status (On/Off)
BI-3 Compressor # 1 Status (On/Off)
Bl-4 Compressor # 1 Status (On/Off)
Binary Outputs
BO-1 Fan Start / Stop
BO-2 Compressor # 1 Start / Stop
BO-3 Compressor # 2 Start / Stop
BO-4 Compressor # 3 Start / Stop
BO-5 Compressor # 4 Start / Stop
BO-6 Spare
Analog Outputs
AO -1 Mixing Dampers (2 - 10 VDC)
AD-2 Spare
AS-VAV1111 DC-26
Binary Inputs
Bl-1 Compressor # 3 Status (On/Off)
Bl-2 Compressor # 4 Status (On/Off)
BI-3 Loss Of Power (Open/Close)
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Sequence of Operation

Operation of this rooftop air handling unit shall be automatic via the METASYS
network, with local override operation available at panel EN-19.

When the air handling unit switches on the face of EN-19 are in the *AUTO’
position, AHU-1 and AHU-2 shall be operated as a lead/lag pair by the
METASYS network. The lead AHU shall be rotated automatically every month.
In addition, the lead shall be rotated automatically on failure of the lead AHU, or
on sensing a high computer room temperature.

When AHU-2 is designated as the lag AHU, and the AHU-1 manual switch on the
face of EN-19 is in the ‘AUTO’ position, then the AHU-2 supply fan shall remain
off, compressors shall be locked out, the outdoor inlet damper shall be fully
closed, supply damper MD-3 shall be driven closed, and return damper MD-4

When AHU-2 is rotated to the lead AHU position, or if the AHU-2 manual switch
on the face of EN-19 is switched to the ‘HAND” position, and if AHU-1 is not
running, supply damper MD-3 and return damper MD-4 shall spring return to
their normally open positions. When both damper actuator end switches confirm
the dampers are open, then the AHU-2 supply fan shall start and run continuous ly.

When AHU-2 is operating, the two stages of mechanical cooling shall be cycled as
required to maintain the computer room temperature at set-point.

- BILL OF MATERIALS
Code Qty |Model # Description
CR-2 1 |CS410 Greystone Current Relay L
DA-3, 4 2 |M9216-BGC-2 |24 VAC 2-Position Damper Actuator with End Switch
DTS-2 1 |TE-6311P-1 8" Duct Probe RTD Sensor
TS 1 [TE6314P-1 _ |Room Temp Sensor, Nickel, blank cover 2.
MD-3 1 |1000 Tamco 1000 parallel blade damper: 20"'W x 50"H
MD-4 1 |1000 Tamco 1000 parallel blade damper: 20"W x 48"H
TS4 1 | TE-6315P-1 Awerage Duct Temp Sensor, Nickel
TS-3 1 |TE-6311P-1 8" Duct Probe RTD Sensor
TS-2 1 |TE-6313P-1 Outside Air Temp Sensor, Nickel, Mounted 3.
CT1-5 5 |CsS410 Current Sensor
TDR-1 1 Time Delay Relay and Base - 24 VAC
R-1 1 DPDT Relay and Base - 208 VAC
S/S - FAN 1 DPDT Relay and Base - 24 VAC shall be driven closed.
S/IS-COMP 1| 1 DPDT Relay and Base - 24 VAC
S/S-COMP 2| 1 DPDT Relay and Base - 24 VAC 4,
S/S-COMP 3| 1 DPDT Relay and Base - 24 VAC
S/IS-COMP 4| 1 DPDT Relay and Base - 24 VAC
AJ/C Status 1 DPDT Relay and Base - 200 VAC
AJC Status 1 DPDT Relay and Base - 200 VAC
AJC Status 1 DPDT Relay and Base - 200 VAC
A,
6.

An alarm shall be initiated at EN-19 and on the METASYS network on failure of
the supply fan fail to run, high or low supply air temperature, high or low
computer room temperature.
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Point List

Description
Analog Inputs AS-UNT111-1 DC-27
Al-1 TS-2 Outside Air Temperature
Al -2 DTSs-2 Supply Air Temperature
Al-3 TS-3 Retum Air Temperature
Al -4 TS-4 Mixed Air Temperature
Binary Inputs
Bl -1 DA-3/4 Isolation Dampers End Switch (Open/Close)
Bl-2 CR-2 Fan Status (On/Off)
BI-3 Compressor # 1 Status (On/Off)
Bl-4 Compressor # 1 Status (On/Off)
Binary Outputs
BO-1 Fan Start / Stop
BO-2 Compressor # 1 Start / Stop
BO-3 Compressor # 2 Start / Stop
BO-4 Compressor # 3 Start / Stop
BO-5 Compressor # 4 Start / Stop
BO-6 Spare
Analog Outputs
AO-1 Mixing Dampers (2 - 10 VDC)
AO-2 Spare
ASVAV1111 DC-28
Binary Inputs
Bl-1 Compressor # 3 Status (On/Off)
BI-2 Compressor # 4 Status (On/Off)
Bl-3 Loss Of Power (Open/Close)
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Emergency Shutdown Control Panel
EN-19

Panel Tag Schedule
All tags to be lamicoid, %’ white letters on black background.
19| Item Tag Size Text
1 1*x 3™ Power On
© PB-2 2 1*x 37" Alarm Condition
3 1P g Emergency Stop
4 1P%3" Fire Alarm
5 1”x 3™ AHU-1 Fault
A 6 2xa® AHU-2 Fault
O PL-11 7 22x 5” Emergency Stop Controls
N For Computer Room 335
Fed From Circuit UH-20
8 1" x 3" Unarmed
9 12%3" Armed
10 T % 157 Unarm
11 5 1.5 Arm
12 1" x 47 System Reset — Close Contactors
13 a5 w1sr Auto
[ 2t ] 14 .75"x1.5"  Hand
,O\ oLt 15 " x 3" AHU-1 Running
P 16 o il i Auto
17 F57x 1.5% Hand
P 18 1*x3" AHU-2 Running
P13 [z ] 19 1? %37 Pilot Light Test
PL-14 (7 (23 | 20 12597 Room Temp High
[ Ow 21 17x3” Panel Trip
PL15 O [ 24 | 22 757 x 37 Panel L Tripped
N 23 J5Tx 3" Panel UF Tripped
P16 O [ 25 ] W S Panel UG #mﬂ&
Pr ) 25 5%y 3 Panel UJ Tripped
FEAT AL LB 26 e e Panel UK Tripped
27 A57x3” AHU-1 Control
28 A5 %3" AHU-2 Control
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Code |Qiy|[Model#  [Description
Sequence of Operation
CR1,23 3 |CS410 Greystone Current Relay
CRLtoUK| 5 Monitoring Relays by Division 16 Emergency Shutdown Panel EN-19 contains METASYS controllers responsible
DA1to4 | 4 |MO216BGC2 |24 VAC 2-Position Damper Actuator with End Switch for: i . .
DCoox 9 Refer to Metasys Network Layout, Drawing 1 a. ,_,Q%.Qmﬁc_.m control of the computer room by sequencing of rooftop air
OT51.2 > TE6311P-1 8" Duct Probe R1D Sensor rm:&_:m. units AHU-1 and AHU-2.
ENAO 1 TAE1097500 |Rittal Enclosure, hinged door, 30W x 35.5'H x 12'D b. Monitoring and emergency shutdown of power panels CL, CUF, CUG,
PB12 | 2 |52 Siemens Nomentary 2-Pos Switch, Black R
2_|52BAK m_m..ﬁﬁm NG Contact mw_mox : Although the controllers in EN-19 are stand-alone, they are also connected to the
PL-1,89,10] 4 [557-1605203 |Dialight 1" LED Green Pilot Light, 24V, 1 Wait existing building METASYS network for monitoring, trending, alarm
PL-2t06 S Diglight 1" LED Red Pilot Light, 24V, 1 VVeit notifications, and remote operator control.
PL-7,11,12| 3 Diglight 1" LED Red Pilot Light, 24V, 1 Wait
PL-13t017| 5 [109IMS-24Red |1/2" LED Red Pilot light, 24V, 1/2 Wett The following automatic sequences are programmed into EN-19 controllers:
R1to3 3 |LY2N120VAC |120 VAC Relay, DPDT, "ON LED, 10 Amps a. AHU-1 and AHU-2 are sequenced to maintain the computer room
3 |PTFOBA-E 8 Pin Relay Base temperature at set-point. For more detailed information, refer to the
R4to 14 11 |LY2N24VAC |24 VAC Relay, DPDT, 'ON LED, 10 Amps sequences of operation contained on drawings 3b and 4b.
11 |PTFOBAE 8 Pin Relay Base b. When SW-1 (Arm/Unarm) is in the ‘Armed’ position, panels CL, CUF,
SW-1 to 3 3 |52SX2AAB Siemens Maintained 2-Pos Switch, Cam Sort Lever CUG, CUJ and CUK, and both AHU-1 and AHU-2 will be shut down
7 |52BAK Siemens NO Contact Block automatically in 3 stages on actuation of either Emergency Shutdown
pushbutton, or on the occurrence of a fire alarm, as transmitted from the
e 2 NIEendF 1 Roery e Serecy; Dcke, e cov fire alarm system. When SW-1 is in the ‘Unarmed position, alarms will
be annunciated, however the shutdown function shall be disabled.
c. The Emergency Shutdown status described above can be cleared by
manual actuation of PB-1.
2 Ahu DDC Upgrade 01/30/11 EM
mgm—.@m—,—ﬂ‘ m_.-_._ﬂﬂnui: 1 Ag-Built om_._m«“_nxm..__m_o: 01/11/05] RLS
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Sequence of Operation Cont’d..

4. The switches and lights located on the face of panel EN-19 shall indicate
current system operational status to building operators, and allow local
operator override. Following is a description of the operation of each device

mounted on the panel face:

h.

Pilot Light PL-1 (Power On): Lights whenever power is applied to
EN-19 from UPS circuit UH-20, AND when the METASYS controls
are operational.

Pilot Light PL-2 (Alarm Condition): Lights whenever an alarm
condition exists, including Emergency Stop, Fire Alarm, AHU-1.2
Fault, High Room Temp, panel trip. Relay R4 also transfers on any of
these conditions, for future alarm company monitoring.

Pilot Light PL-3(Emergency Stop): Lights whenever an Emergency
Stop button has been pushed, and stays lit until the ‘System Reset’
pushbutton has been actuated.

Pilot Light PL-4 (Fire Alarm): Lights whenever a Fire Alarm
condition is communicated from the fire alarm panel, and stays lit until
the ‘System Reset” pushbutton has been actuated.

Pilot Light PL-5 (AHU-1 Fault): Lights whenever AHU-1 fan fails to
run (as determined by motor current draw), or if the lead AHU is
switched due to failure to maintain computer room temperature at
setpoint.

Pilot Light PL-6 (AHU-2 Fault): Lights whenever AHU-2 fan fails to
run (as determined by motor current draw), or if the lead AHU is
switched due to failure to maintain computer room temperature at
setpoint.

Pilot Light PL-7 (Armed): Lights whenever SW-1 (Arm/Unarm) is in
the ‘Armed’ position.

Pilot Light PL-8 (Unarmed): Lights whenever SW-1 (Arm/Unarm) is
in the “Unarmed’ position.

Pilot Light PL-9 (AHU-1 Running): Lights whenever AHU-1 supply
fan is proven running (as determined by motor current draw).

Pilot Light PL-10 (AHU-2 Running): Lights whenever AHU-2 supply
fan is proven to be running (as determined by motor current draw).
Pilot Light PL-11 (Room High Temp): Lights whenever the computer
room temperature rises over 2 Deg C above set-point.

Pilot Light PL-12(Panel Trip): Lights whenever any of the five power
panels lose power (as sensed by voltage monitoring relays).

Pilot Lights PL-13 to 17 (Individual Panel Trip): Lights whenever the
associated power panel loses power (as sensed by voltage monitoring
relays).

Two-position Manual Switch SW-1 (Arm/Unarm): Used by the
operator to ‘Arm’ or ‘Disarm’ the automatic shutdown function of
Emergency Shutdown Panel EN-19.

Two-position Manual Switch SW-2 (AHU-1 Hand/Auto): Switched by
the operator to the ‘HAND” position to override automatic and
shutdown sequences for AHU-1, send a run command to AHU-1, and
send a stop command to AHU-2.

Two-position Manual Switch SW-3 (AHU-2 Hand/Auto): Switched by
the operator to the ‘HAND” position to override automatic and
shutdown sequences for AHU-2, send a run command to AHU-2, and
send a stop command to AHU-1.

Momentary pushbutton PB-1 (System Reset): Clears pilot lights
associated with alarm conditions no longer in effect, and enables start-
up of the five power panels.

Momentary pushbutton PB-2 (Pilot Light Test): Used by the operator
to test light every pilot light on the panel face. Any lights that do not
come on should be replaced.
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NRC ATP Integration Facility Requirements MECHANICAL ADDENDUM
059b-009-15 NUMBER ONE (1) May 13, 2019
Page 1 of 1

The following addendum supersedes information contained in drawings and specifications issued for the project to
the extent referenced. This Addendum forms part of the Tender Documents and is subject to all of the conditions set
out in the contract conditions.

1. DRAWINGS — MECHANICAL

1.1 Drawing No.: SM02, SM05, SM11, WM02, WMO05 & WM11
A Add:

A Compressed system air system added. Compressed air system shall be packaged
(compressor, air receiver, and dryer) and installed in the mechanical room. Run a
40mm compressed air main along the exterior wall of the building with 3 pressure
zones complete with condensate reservoir, isolation valve and combination
filer/pressure regulator. Provide 15mm @ compressed air connections complete with
isolation valve and quick disconnects at indicated locations. See attached drawings
and specification for details.

2. SPECIFICATIONS — MECHANICAL

2.1 Section: 22 15 00 GENERAL SERVICE COMPRESSED AIR SYSTEMS
A Item No.:
A Add:

A New mechanical specification section added for general service compressed
air systems. See attached specification section 22 15 10 for details.

END OF MECHANICAL ADDENDUM NO. 1

The AME Consulting Group Ltd.
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I*I Government Services Services gouvernementaux
MECHANICAL MOTORLIST
EQUIPMENT DISCONNECT STARTER CONTROL REAL PROPERTY SERVICES
Pacific Region
SERVICES IMMOBILIERS
Région de Pacifique
EQUIP, TAG QUANTITY |EQUIPMENT DESCRIPTION LOCATION SUPPLIED KW MCA FLA A VOLTAGE PHASE SUPPLIED INSTALLED WIRED LOCATION TYPE SUPPLIED INSTALLED WIRED LOCATION TYPE SUPPLIED INSTALLED WIRED NOTES
AIR CURTAINS
ACH-1 4 AIR CURTAIN GROUND FLOOR MECH 0.87 ) - - 230 1 ELEC ELEC ELEC 1 INT MECH MECH MECH 1 I MECH MECH MECH 1,2,6 ro u p
ACH-2 4 AIR CURTAIN GROUND FLOOR MECH 0.87 S - - 230 1 ELEC ELEC ELEC 1 INT MECH MECH MECH 1 I MECH MECH MECH 1,2,6 . . .
consulting mechanical engineers
AIR CONDITIONING UNIT
AC-1 1 SPLIT DX AIR CONDITIONING UNIT - INDOOR UNIT ELECTRICAL ROOM MECH - 1 - - 208 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
CU-1 1 SPLIT DX AIR CONDITIONING UNIT - OUTDOOR UNIT OUTSIDE MECH - 18 - - 208 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
AIR HANDLING UNITS
AHU-1 1 NRC AIR HANDLER GROUND FLOOR MECH 0.75 28.2 - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
AHU-2 1 NRC AIR HANDLER GROUND FLOOR MECH 0.75 28.2 - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
AHU-3 1 NRC AIR HANDLER GROUND FLOOR MECH 0.75 28.2 - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
GAS FIRED DOMESTIC HOT WATER TANK
DHWT-1 1 GAS FIRED DOMESTIC HOT WATER TANK REFER TO DRAWINGS MECH - - - S 120 1 ELEC ELEC ELEC 1 - - - - - T MECH MECH MECH 1,2
ELECTRIC BASEBOARD HEATERS
EBB-1 1 WASHROOM ELECTRIC BASEBOARD HEATER UNIVERSAL W/R MECH 0.5 - - - 120 1 ELEC ELEC ELEC 1 - - - - - ET ELEC ELEC ELEC
EBB-2 1 WASHROOM ELECTRIC BASEBOARD HEATER W/R MECH 0.5 - - - 120 1 ELEC ELEC ELEC 1 - - - - - ET ELEC ELEC ELEC
EBB-3 1 MECHANICAL ROOM ELECTRIC BASEBOARD HEATER MECHANICAL ROOM 106 MECH 1.5 - - - 120 1 ELEC ELEC ELEC 1 - - - - - ET ELEC ELEC ELEC
FANS
EF-1 1 WASHROOM EXHAUST FAN UNIVERSAL W/R MECH 0.0176 - - - 120 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 WS MECH MECH MECH 1,2,3
EF-2 1 WASHROOM EXHAUST FAN W/R MECH 0.0176 - - - 120 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 WS MECH MECH MECH 1,2,3
CF-1 8 CEILING FAN INTEGRATION AREA CEILING MECH 0.75 - - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 WS MECH MECH MECH 1,2
PUMPS
P-1 1 DOMESTIC RECIRCULATION PUMP REFER TO DRAWINGS MECH 0.115 - - - 120 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 AQ MECH MECH MECH 1,2
MISC EQUIPMENT
CIRCUIT FOR NEW CONTROLS MECHANICAL ROOM 106 MECH - - - - 120 1 - - - - - - - - - - - - -
THRIZED DXMPER R DRAWINGS H - - > Y Y Y B MY TY Y - z Y=Y = Z S Y Y Y T Y - - (Y YTV > Y Y Y Y
C-1 1 AIR COMPRESSOR (7.5 HP) MECHANICAL ROOM 106 MECH - - - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 INT MECH MECH MECH 1,2
DAD-1 1 AIR DRYER MECHANICAL ROOM 106 MECH - - - - 120 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 INT MECH MECH MECH 1,2
Ao AL AL AL AL /\/\AA/?fR\E/FRjEl-EE.lfl\uﬁ\AAAAAAAAAAAAAA AN A NANA_NA_NA_NA_NANA_NA_NANANA_NAN_ANA_NA_ DA A_NA_NANA_A_N_A_A_A_NAN__A_ AALA AN A A AL ANAA N A A A AANALNAL ANAAN A A AAL ANAA_NANA_NAAAL ALALANA A NANAA_NA A A A AA AL AAL AL AL ANANAA_ANALA_A_A AANANANA A
SPRINKLER ZONE VALVES MECHANICAL ROOM 106 MECH - - - - - - - - - - - - - - - - - - -
SPRINKLER TAMPER SWITCHES MECHANICAL ROOM 106 MECH - - - - - - - - - - - - - - - - - - -
SPRINKLER FLOW SWITCHES MECHANICAL ROOM 106 MECH - - - - - - - - - - - - - - - - - - -
MISC PLUMBING
ELECTRONIC SENSOR FAUCETS REFER TO DRAWINGS MECH - - - - 120 1 - - - - - - - - - - - - - S
ELECTRONIC SENSOR FLUSH VALVES REFER TO DRAWINGS MECH - - - - 120 1 - - - - - - - - - - - - - S
SUPPLIER / INSTALL / WIRE CODES: CONTROL DEVICE CODES: LOCATION CODES: GENERAL NOTES:
M = MECHANICAL BMS = BLDG MANAGEMENT SYSTEM 1 = AT OR NEAR MOTOR 1. ALL FIRE ALARM DEVICES WIRED BY ELECTRICAL
E = ELECTRICAL ES = END SWITCH 2 = MOTOR CONTROL CENTRE 2. PCS EQUIPMENT REQUIRES SINGLE SOURCE POWER CONNECTION, UNLESS
G = GENERAL CONTRACTOR ET = LINE VOLTAGE T'STAT 3 = EQUIPMENT ROOM NOTED OTHERWISE
FA = FIRE ALARM 4 = ELECTRICAL ROOM 3. CP, VSD EQUIPMENT REQUIRES POWER WIRING TO AND FROM CONTROL PANEL
STARTER CODES: FS = FLOW SWITCH S5 = AS SHOWN ON DRAWINGS TO CONTROLLED EQUIPMENT - ALL WIRED BY ELECTRICAL
MAN = MANUAL STARTER GS = GAS SENSOR
MAG = MAGNETIC STARTER W/ HOA I = INTERLOCK, SEE NOTES MISCELLANEOUS CODES:
SWITCH W/ AUX, CONTACTS LS = LEVEL SWITCH FFCP = FIRE FIGHTERS CONTROL PANEL NOTES:
MRR = MOTOR RATED RELAY, 24 VAC COIL PS = PRESSURE SWITCH 1. ALL DISCONNECTS ARE TO S, I AND C BY ELECTRICAL
& MOTOR PROTECTION SWITCH TC = TIME CLOCK 2. SINGLE POINT CONNECTION UNIT
PCS = PACKAGED CONTROL SYSTEM T = LOW VOLTAGE T’'STAT OR SENSOR 3. INTERLOCK WITH WASHROOM LIGHTING
VSD = VARIABLE SPEED DRIVE TS = TAMPER SWITCH 4, UNIT C/W VFD TO BE SUPPLIED WITH A MANUAL BYPASS.
RVS = REDUCED VOLTAGE STARTER VS = VARIABLE SPEED SWITCH S. 120V POWER SUPPLY TO CONNECT TO LOW VOLTAGE TRANSFORMER PROVIDED BY DIV. 15
WS = WALL SWITCH WS = WALL SWITCH 6. INTERLOCK UNIT TO OPERATE WHEN DOOR OPENS
CP = CONTROL PANEL FAP = FIRE ALARM PANEL
INT = CONTROL IS INTEGRAL TO UNIT <(BY MANUFACTURER> AR = AQUASTAT
INT = INTEGRATED CONTROL SYSTEM
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e . CONNECT TO PROPANE

2 CAP OFF IN VALVE BOX
UNDERGROUND. NEW
GAS PIPING TO BE
INSTALLED AS PER CSA
B149.1 REQUIREMENTS

OFFSET RWL FROM
ABOVE

Sp 7o L J F
705 > LI sTAIR

#2 DN¢- —
-

ALL PIPING ALONG EXTERIORWALLS
ARE OFFSET FOR CLARITY ONLY.
CONTRACTOR TO INSTALL PIPING
VERTICALLY, TIGHT TO WALL AND
COLUMNS. 'WRAP’ PIPING AROUND ALL

CONNECTION. |
CONFIRM FINAL
LOCATION WITH
LOCAL FIRE OFFICIAL

/" 1"\ PLUMBING AND FIRE PROTECTION

PLAN A

SMO05/ 1:100

COMPRESSED AR
BRANCH FROM MAIN

COMPRESSED AR
BRANCH UP TO
EQUIPMENT

COMBINATION

FILTER /PRESSURE
REGULATOR

ISOLATION VALVE

CONDENSATE
RESERVOIR MIN.
40¢ X 350MM
LONG

DRAIN VALVE

N

PROJECT
NORTH

7”4\ COMPRESSED AIR PRESSURE ZONE DETAIL

SMO5/ NTs

HB—1

FOR CLARITY ONLY. CONTRACTOR TO |
INSTALL PIPING VERTICALLY TIGHT TO
WALL AND OFFSET AROUND ALL |
STRUCTURAL COLUMNS

AHU=3
ALL PIPING ALONG WALLS / :
ARE OFFSET FOR CLARITY _ SISl el e I e [ e e [
ONLY CONTRACTOR TO mod N~ Moot N s it N e et e e N et et e ot et Sk W reet v o i ‘(] ”*‘“‘*”*‘“‘*”*‘H‘*“JH-‘:H_JHLH — 7“-
INSTALL PIPING VERTICALLY i ; =
TIGHT TO WALL. sSS G
| COMM. ROOM G
ALL PIPING ABOVE ———_ 201 o—
ELECTRICAL PANEL e — o
COMPLETE WITH DRIP TRAYS. ~
1508 FIRE LINE DOWN ———_ | | -
TO MECHANICAL ROOM — 5 Q\ﬂ‘ EE:\JLA !
CP1 r—
C/W AQUASTAT STAIR#1 7~ 408 DCW DOWN TO!ROOM
DN HT' 'SERVE DHWT-1
TERMINATE VENT/INTAKE U mw=
AS PER
MANUFACTURER’S - COMPLETE WITH
RECOMMENDATION / HOUSEKEEPING PAD AND
: - DRAIN PAN. PIPE DRAIN
TERMINATE ABOVE FIRE oA T0 WASHEGOH AND
RATED EXTERIOR WALL | |CONNECT TO SANITARY
408 PROPANE LINE —— I
TO SERVE DHWT-1 . CONNECT 75¢ INTAKE
TO BE COMPLETE " AR DUCT TO DHWT-1
WITH GAS TRAIN (L.E. | INTAKE CONNECTION
ISOLATION VALVE, i
PRV, DRIP LEG ETC) H
408 DCW DOWN AND |
404 VENT FROM BELOW 4 —15¢ DCW DOWN
_ 156 DOWN
VENT UP TO TERMINATE — g - 309 VENT FROM
THROUGH ROOF | BELOW
I
] I
VENT UP TO TERMINATE ——] N - =
THROUGH ROOF
1508 FIRE LINE FROM ———— ‘
F.D.C N
&L ﬁﬁ:

m PLUMBING AND FIRE PROTECTION MEZZANINE PLAN

VAN

SMO05/ 1:50

N

PROJECT
NORTH

A - it dﬁ o — == = - — - -
L I n i M | ’: fa) | ’::
=G G >
5 ( 8 1o 5% sLapel [ [+ - P P ropE ‘ .. L - - L
S y porsiE=—l - —= ' My ks S
7 m o O .. . — — AR 2 .. > |
x I —1O 4 Ao e 0268
) SM11) A5 | MECHANICAL CA s
) I EE i
N COMPRESSED AIR LINE TO DROP —— 2026 | Y' &
_ - — - = DOWN TO 1200MM A.F.F C/W :
o CONDENSATE RESERVOIR, ISOLATION .
L o VALVE AND COMBINATION -0
| FILTER/PRESSURE. REGULATOR ... COLD ROOM 406 —
| ELECTRICAL | N A A A BYOHAERN A A (BY OTHER) — 442
Bl ROOM(2) | 102 103 |
n [l 105 <§ !
psope 0 P YT P 852 9 CLEAN ROOM NOT COLD ROOM NOT IN :
0 N [ £ || Py =\ .
Crzo] P I8 mk IN CONTRACT CONTRACT ] ] EESID
N 2| UNIveRsAL (BY OTHERS) (BY OTHERS) ! 1
N [ W/H | /—COMPRESSED AR LINE TO DROP DOWN TO
H N 10, % - 1200MM AF.F C/W CONDENSATE
B _ _ = _ CWC m—! of wp [ _ _ _ Y ( o RESERVOIR, ISOLATION VALVE AND -
H 75 SAN DOWN—T O WL Ao Lv STAIR #1 COMBINATION FILTER/PRESSURE REGULATOR
0 y ‘
[ 75 VENT UP n —~METAL BOLLARD e INTEGRATION AREA 4 | /&M‘
' FIRE DEPARTMENT oo2b ! 0026 —l {EW-1)
" CONNECTION TO RUN R = 40 DCW, DHW AND DHWR DOWN
| ABOVE OVERHEAD HB-2 S0 || COLUMN TO SERVE EMERGENCY
I DOOR AND MEZZANINE ; __ SHOWER. DHWR TO CONNECT TO DHW
E éggMDROP TO MECH ) ) _|; AT D\I}V/‘/ FIXTURE CONNECTION POINT
f oM 5 G (AHU—ZDN
i il &
H - |
N TYP. \OWEK@ 0.5% SLOPE| NFIRAOS TABL 0.5% SLOPE | FD ~ 0.5% SLOPE > © |
[ | | © o |§
| FD |
I W -0.026 4 m I 1
I % w % } }
H e Il | |
i S 2 : | | |
2% SLOPE " 2% SLOPE )\ o i i
, 0 ! !
C - - — - - ~ - - s - I - - - - - - - | — - - -
i ‘ v a—— === — . I
N 5% SLOP // | }
= w | / \ | }
0 [é BENiCH 409 — 1 | | }
H 2 N.J.C. ‘ ! !
H & g | 40¢ | \ o i
0 < % | ( ELECTH j ‘ N Y | !
& N 4C CLOSE] 150 CA (COMPRESSED AIR) LINE DOWN !
N = A j COLUMN TO 1200MM A.A.F COMPLETE WITH |
W ; ; Shncr L] NON—SPARKING BRASS QUICK CONNECT |
A 0.5% SLOPE e ™ 0.5% SLOPE| 0.5% SLOPE | e 0.5% SyoPe N.I.C. ” AND ISOLATION VALVE (TYP) |
Q -0.026 | -0.026 E; | ‘ J | ‘ |
\METAL BOLLARD ° . . |
ug |H © - COMPRESSED AR LINE TO DROP DOWN TO !
TN o) 1200MM AF.F C/W CONDENSATE !
w 7 RESERVOIR, ISOLATION VALVE AND |
o) B/ 5~~~ COMBINATION FILTER/PRESSURE REGULATOR -4~
o\° N.ILC. || N..C. | caBineT
o AN | TOOLS TOOLS N” [ JCL | |
N = — | \ \
D 05 7 O G 7 - ‘ ; o
A _/ / ©- HB L 1 |
FIRE DEPARTMENT — 10LB ABC FIRE ALL PIPING ALONG WALLS ARE OFFSET | b J
EXTINGUISHER (TYP.) i

PLUMBING GENERAL NOTES:

REFER TO CIVIL DRAWINGS FOR ALL CONNECTION POINTS
FOR MECHANICAL SERVICES. THIS CONTRACTOR SHALL
MAKE ALL REQUIRED CONNECTIONS.

CONFIRM ALL INVERTS FOR SERVICES PRIOR TO LAY-OUT
OF THE SERVICE ROUTING. ADJUST AS REQUIRED.

PROVIDE TRAP PRIMERS FOR FLOOR DRAINS.

COORDINATE EXACT MOUNTING HEIGHTS AND LOCATIONS
OF ALL PLUMBING FIXTURES WITH THE CASEWORK AND
ARCHITECTURAL DRAWINGS.

ALL PIPING SHALL BE INSTALLED ON THE WARM SIDE OF
THE BUILDING INSULATION, UNLESS OTHERWISE NOTED ON
THE DRAWING.

PROVIDE VENTS FROM ALL PROPANE GAS REGULATORS TO
THE EXTERIOR OF THE BUILDING IN COPPER PIPING.

PROVIDE MAIN ISOLATION VALVES INTO ALL WASHROOMS,
AND DISTINCT FIXTURE AREAS AND AS SHOWN ON THE
PLANS.

FLOOR DRAINS QUANTITIES AND LOCATIONS TO BE
COORDINATED WITH ARCHITECTS.

Public Works and
Government Services
Canada

Travaux publics et
Services gouvernementaux
Canada

Bl

REAL PROPERTY SERVICES
Pacific Region
SERVICES IMMOBILIERS

Région de Pacifique

FIRE_PROTECTION NOTES:

THIS BUILDING IS TO BE FULLY SPRINKLERED TO MEET
NFPA 13 REQUIREMENTS. ALL AREAS TO BE SPRINKLERED.

FIRE SUPPRESSION SYSTEM INFORMATION SHOWN ON
THESE PLAN ARE FOR GENERAL SCOPE OF WORK AND
COORDINATION DURING DESIGN.

THE SYSTEM IS A DESIGN BUILD CONTRACT AS OUTLINED
HERE AND IN THE SPECIFICATION. ALL SPRINKLER DESIGN
AND WORK TO BE IN ACCORDANCE WITH NFPA-13
REQUIREMENT.

THE DESIGN BUILD CONTRACTOR SHALL RETAIN ON
BEHALF OF THE OWNER A REGISTERED PROFESSIONAL
ENGINEER IN THE PROVINCE OF BRITISH COLUMBIA, FOR
THE COMPLETE DESIGN IN ACCORDANCE WITH ALL CODES
AND STANDARDS. THE CONTRACTOR’S ENGINEER SHALL BE
THE "REGISTERED PROFESSIONAL OF RECORD” FOR THE
FIRE SUPPRESSION SYSTEMS (PART 5 OF THE LETTERS
OF ASSURANCE.)

THE BUILDING CODE REPORT FORMS AN INTEGRAL PART
OF THE FIRE SUPPRESSION SYSTEM AND SHALL FORM
PART OF THIS CONTRACTOR'S SCOPE OF WORK RELATED
TO THE FIRE SUPPRESSION.

SPRINKLER HEADS ARE TO BE COORDINATED WITH
LIGHTING. PROVIDE SHOP DRAWINGS FOR ACCESS PANELS
INCLUDING LOCATION WITH RESPECT TO SPRINKLERS,
LIGHTING AND DIFFUSER/GRILLES.

PROVIDE ALL ANCILLARY DEVICES AND BAFFLES REQUIRED
TO MEET NFPA STANDARDS. EXPOSED PIPING WILL BE
MADE READY FOR PAINTING AS SPECIFIED IN THE
PAINTING SPECIFICATIONS.

CONTRACTOR TO PROVIDE FIRE EXTINGUISHERS TO MEET
NFPA 10 REQUIREMENTS UNLESS OTHERWISE DIRECTED BY
THE AUTHORITIES HAVING JURISDICTION.

OOOGCroup

consulting mechanical engineers

® © ©® ©

40¢ DCW FROM ABOVE AND 40¢ VENT TO ABOVE
SERVING WATER CLOSET.

15¢ DCW & 15 DHW FROM ABOVE. 30 SAN DOWN AND
30 VENT UP.

PROVIDE DRIP TRAYS FOR PIPING RUNNING ABOVE
ELECTRICAL PANELS. PIPE DRIP TRAY TO FLOOR.

CONNECT PROPANE LINE TO AIR HANDLER C/W
ISOLATION VALVE, DRIP LEG, PRESSURE REGULATOR

VALVE AND SEISMIC GAS SHUT OFF VALVE

40¢ PROPANE UP, 50¢ DCW UP, 20 DHW FROM ABOVE
AND 15 DHWR TO ABOVE

LRevision

RV
Gt B - 5
5—‘... ...—‘...—5
. — |—|_>_5
INSTALL PIPING AROUND —.G. || it i:D
COLUMN AS INDICATED. PIPES | |
ARE OFFSET FOR CLARITY. -0.026

PIPING 1O Bt INSTALLED

BEREE T

73"\ TYPICAL PIPING DETAIL

SMO5/ NTs
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FLOOR ™~ - .
HEAT TRAP
COLD WATER HOT WATER
SUPPLY
& » ITTH. L S "
| ‘ i \BALL VALVE
i P (TYP)
| " VACUUM
HOT WATER i 1| BREAKER
RECIRC. PIPE S iSuili T/ | UNION
|
HOT WATER 1 i (TY.)
RECIRC. PUMP. i / &i‘fVEEFEI'FE,ED
c/w AQUASTAT 1 FULL SIZE TO
CONTROLLER s DRAN PAN
CHECK VALVE
(TYP)
EXPANSION TANK « :
HOT WATER
METAL STRAP AROUND TANK TANK ~
SIESMICALLY SECURED HOT WATER
TO WALL. (TYP. OF 2) TANK DRAIN
VALVE
GALVANIZED SHEET.- G @ ,—.508 FLOOR- -.
METAL PAN T/W: - .- DRAIN C/W: -
50mm HIGH RIM AND TRAP PRIMER
MASTIC COATED INSIDE.

FLOOR

7“1\ DOMESTIC HOT WATER TANK DETAIL

SM11/ NTs

SEE

INSULATION JACKET

JITIT

HANGER ROD — (1
LD

(1T

HANGER
\

\_[ZT

TS~ (14 Ga. & 400

LONG) SHEET
METAL SADDLE

PIPE

SPECIFICATION

NSULATION

VAPOUR BARRIER
NOTE:

ALL HANGERS IN POOL HALL
TO BE EPOXY COATED.

72"\ INSULATED PIPE HANGER DETAIL

SM11/ NTs

WATER MOTOR GONG—_
STRAINER

25¢ GALVANIZED MOTOR—1

GONG DRAIN LINE TO

OUTSIDE OF BUILDING OR

FLOOR DRAIN

506 ANGLE VALVE/
0S&Y VALVE c/w/

TAMPER SWITCH

FLOOR DRAIN/CATCH
BASIN (REFER TO
DRAWINGS FOR SIZE
LOCATION)

7“3\ WET SPRINKLER ALARM STATION

&

NOTES

INSTALLATION SHALL BE TO NFPA 13 & ALL
LOCAL CODES & INSTALLATION REQUIREMENTS

REFER TO DRAWINGS FOR LOCATION AND PIPE

SIZES REFER TO WATER ENTRY STATION
DETAIL FOR FURTHER INFORMATION PROVIDE
ALL BRACKETS, SUPPORTS & HANGERS AS
REQUIRED REMOTE FDC. REFER TO SITE PLAN

TO SPRINKLER
SYSTEM
PRESSURE
COWBRESSURE

ALARM SWITCH

PRESSURE
RELIEF VALVE

SPRINKLER
ALARM SWITCH

DRAIN
Cup

NOTES

REFER TO DRAWINGS FOR LOCATION AND
PIPE SIZES

REFER TO SPRINKLER STATION DETAIL FOR
FIRE SYSTEM INFORMATION

PROVIDE ALL BRACKETS, SUPPORTS &
HANGERS AS REQUIRED

CHECK VALVE ()

FIRE WATER
SERVICE FROM
WATER ENTRY
STATION

SM11/ NTs

TO COMBINED 5
SYSTEM "
\\\ DY * f\:
AR GAP —
SEAL WATER-TIGHT ——\
\ -

=)

S

©

il
—N

250 SLEAVE TO/ ISR GALVANIZED STEEL
S B 7TIE RODS (TYP.)

EXTEND 50 ABOVE
FINISHED SLAB

THRUST BLOCK ——

7”4\ WATER ENTRY PIPE DETAIL

SM11/ NTs

WATER MAIN

TEST VALVE MOUNTED
1800 mm ABOVE FIN.
FLOOR

FIN. FLOOR

-
SPRINKLER FROM
END OF REMOTE \:gzﬂh
BRANCH LINE .

CONSTRUCTION OF WALL
AS PER ARCH.
DRAWINGS

EQUIVALENT TO ONE SPRINKLER.
OUTLET MAY TERMINATE AT FLOOR
DRAIN CAPABLE OF ACCEPTING FULL
FLOW UNDER SYSTEM PRESSURE.
THREADED FITTING FOR TESTING
INSPECTOR. OUTLET CAPPED WHEN
NOT BEING TESTED.

SMOOTH BORE CORROSION
/RESSTANT OUTLET GIVING FLOW
>

\\ 45° ELBOW

GRADE

NOTE:

\ CONCRETE SPLASH PAD

A MINIMUM OF 1200 mm OF EXPOSED TEST PIPE IN WARM ROOM
BEYOND VALVE WHEN PIPE EXTENDS THROUGH OUTSIDE WALL.

/"5 "\ SPRINKLER TEST DRAIN DETAIL

SM11/ NTs

Public Works and
Government Services
Canada

Travaux publics et
Services gouvernementaux
Canada

Bl

REAL PROPERTY SERVICES
Pacific Region
SERVICES IMMOBILIERS

Région de Pacifique

PIPE

DRAIN TILE

UNDISTURBED SOIL OR
COMPACTED SAND BASE

NOTE

>
a
P

\
4 |/6mm TO 10mm PEA GRAVEL
FLOOR SLAB |
L 150 pPPE 150 (p/ — 3
FILTER FABRlc—\w MIN.} DIA. ‘ MN.| /. A ATy 1L
QQOQ QOQ Q O A . |
100 MIN. S G|
’ s 4 | 20mm# CLEAN WASHED
150 MIN. 2l —T" DRAIN ROCK

<\\/\\/\\/\\/\\/\\/ NN

FOOTING DEPTH

/"6 "\ DRAIN TILE DETAIL

N.T.S

SM11

STARTING INVERT TO MATCH

7
PR
LK
2%

N
1

PEA GRAVEL AND DRAIN ROCK SHALL BE CARRIED OVER TO FOUNDATION
WALL AND FOOTINGS WHERE DRAIN TILES ARE SHOWN.

FINISHED GRADEﬂ\

)
HEAVY DUTY CLEAN—OU
(JAY R. SMITH) C/W
VANDEL LOCKING SCREWS

400X400X200 THICK
CONCRETE PAD

SOLID PIPE RISER
(CAST IRON)

SECTION — CLEANOUT RISER

TO

PROVIDE PIPE INVERT
ELEVATIONS AT ALL
MAJOR CHANGES OF
DIRECTION

THESE DETAILS APPLY
DRAIN TILE ONLY

REFER TO SPECIFICATION

STRUCTURAL:
FOOTINGS
DRAIN TILE PIPE

1/8 BEND, LONG RADIUS

BUILDING FOUNDATION| WYE FITTING

FITTING & 1/8 BEND UP
TO CLEAN OUT

DRAIN TILE PIPE

1/8 BEND, LONG
RADIUS WYE FITTING

EXTERNAL CORNER

FITTING & 1/8 BEND
UP TO CLEAN OUT

NOTES

Ba

WYE FITTING & LONG RADIUS

1/8 BENDS TO BE USED AT
ALL TURNS 45 DEG. & LARGER

. a o - o4, CONTRACTOR SHALL
’ SR DEMONSTRATE & TEST RUN ALL
S, . < CLEAN-OUTS TO THE
= 4 : 2 SATISFACTION OF THE ENGINEER

INTERNAL CORNER

/" 7\ EXTERIOR CLEANOUT DETAIL

SM11

N.T.S

/—PlpE

PIPE INSULATION—\

/

\

[

—

100x65x65———=—
FLUSH TYPE
SIAMESE

CAP & CHAIN—/

FOUNDATION USED
AS THRUST BLOCK_\

300

Dy
e

TYPICAL CONTINUOUS PIPE
IDENTIFICATION MARKER &

DIRECTION
EXTEND 25

OF FLOW ARROW TO
IN TO TAPE

— TYPICAL 50 WIDE COLOUR
CODED TAPE (WRAP A
MINIMUM OF 1-1/2 TIMES
AROUND PIPE)

NOTES

APPLY A CONTINUOUS COATING OF CONTACT CEMENT TO THE LABEL TO
ENSURE PERMANENT ADHESION REFER TO SPECIFICATION FOR COLOUR
CODING OF SERVICES INSTALL AT 15000 INTERVALS (MAXIMUM) AND AT
EACH CHANGE DIRECTION.

m PIPE IDENTIFICATION DETAIL

SM11

N.T.S

STEEL REINFORCED
CONCRETE FOUNDATION

100 CAST IN CONCRETE
SIAMESE PIPE

DRAIN ROCKS J

@REFER TO ARCHITECTURAL SKETCH TO
DETERMINE OVERALL HEIGHT OF FREE

STANDING WALL

@STRUCTURAL ENGINEER TO SIZE FOOTING

7“9\ FLUSH F.D.C DETAIL

N.T.S

SM11

750  —SLOPE PIPE AT 1%
BACK TO LOW POINT
AT BUILDING
NN I NN
AN S
- LAY
XN 600
QAN
2 MIN.
B 8
— ¢ 10 BUIDING
[ \\\/\
/G *"\ AUTO BALL DRIP
R DRAIN AT LOW
1 POINT LOCATED

WITHIN BUILDING

|
J

NOTES:

ALL MATERIAL TO BE SUPPLIED AND
INSTALLED BY CONTRACTOR UNLESS
OTHERWISE SPECIFIED.

PIPE MATERIAL:

4" AND LARGER TO BE CL 54 DUCTILE IRON
(CEMENT LINED)

SMALLER THAN 84" TO BE TYPE "K” COPPER
MINIMUM AND MAXIMUM INSTALLATION HEIGHT
OF THE CENTRELINE OF THE WATER METER:

MINIMUM ABOVE THE FINISHED FLOOR: 600mm

MAXIMUM ABOVE THE FINISHED FLOOR:
1350mm.

METER BY—PASS
A< Ej@@
|- 00—

DIM. "A” DIM. "B”

15—1/4" (387 MM) 7" (178 MM)

17" (431 MM) 6” (152 MM)

20” (508 MM) 7-1/2" (191 MM)

PART LIST:
@ UTILITY GRADE WATER METER

@ NEPTUNE STRAINER — UPPLY ONLY

BY UBC UTILITIES.

@ VIC 300 BUTTERFLY VALVE
(LOCKABLE REQUIRED)

(@ VIC 25 REDUCING TEE (2 OFF)
(® VIC 50 REDUCER (2 OFF)

(6) STYLE 77 STD FLEXIBLE COUPLING
(@) STYLE 741 VIC FLANGE ADAPTER

m METER INSTALLATION DETAIL

N.T.S

OOBGroup
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OUTSIDE

MOUNTED FIRE
DEPARTMENT
CONNECTION

100x65x65 POLISHED
CHROME FLUSH \H-
|+

INSIDE

TO BUILDING

[a'V]

SP

SPRINKLER SYSTEM

NOTES

CONTRACTOR TO VERIFY AVAILABLE
SERVICE SPACING AND CONFIGURE
WATER ENTRY STATION AND SPRINKLER L]
TREE AS REQUIRED TO MAINTAIN
MAINTENANCE AND SERVICE ACCESS TO
ALL VALVES AND COMPONENTS

TO BUILDING
DOMESTIC SYSTEM

(¥a)

100¢ DCVA

%’_65

65¢ RPBA

GRADE

150 INCOMING
FIRE SERVICE

65 INCOMING
WATER SERVICE

\— WATER METER

m DOMESTIC WATER AND FIRE PROTECTION SCHEMATIC

SM11/ NTs

O
Z
|

SM11

_

T 75¢ VENT UP

CAP_FOR FUTURE
970 OL
WET SPRINKLER

/ ZONE VALVE
1008 SPRINKLER LINE

] TO SERVE BUILDING

.~ 65¢ DCW TO SERVE BUILDING

|

[I
OPEN
PE
I

|

e,

L0
T ‘f\\A
/
/ L1
]
/ //
CONTROL PANEL
/
A
/ & -
Y HB—1
5
x =
w =
L
==
1508 FROM FIRE ——— | g
DEPARTMENT TN
CONNECTION =z
<C
INCOMING 650 DCW———_ .ﬁ
INCOMING 1508 FIRE Y
p 1 -
MAIN T~

1

m MECHANICAL ROOM DETAIL

SM11/ 125

ATALS COPCO SF-6+, FULL FEATURE,
TANK MOUNTED OIL FREE SCROLL
COMPRESSOR, 500L RECEIVER, MKS
CONTROL PANEL, ELECTRONIC WATER
DRAIN ON TANK, CD5+ DESICCANT
DRYER WITH PRE AND AFTER FILTERS
AND WALL MOUNTING KIT FOR THE
AIR DRYER. SEE MECHANICAL
SPECIFICATION FOR FURTHER DETAILS
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Public Works and Travaux publics et
I*I Government Services Services gouvernementaux
MECHANICAL MOTORLIST
EQUIPMENT DISCONNECT STARTER CONTROL REAL PROPERTY SERVICES
Pacific Region
SERVICES IMMOBILIERS
Région de Pacifique
EQUIP, TAG QUANTITY |EQUIPMENT DESCRIPTION LOCATION SUPPLIED KW MCA FLA A VOLTAGE PHASE SUPPLIED INSTALLED WIRED LOCATION TYPE SUPPLIED INSTALLED WIRED LOCATION TYPE SUPPLIED INSTALLED WIRED NOTES
AIR CURTAINS
ACH-1 4 AIR CURTAIN GROUND FLOOR MECH 0.87 ) - - 230 1 ELEC ELEC ELEC 1 INT MECH MECH MECH 1 I MECH MECH MECH 1,2,6 ro u p
ACH-2 4 AIR CURTAIN GROUND FLOOR MECH 0.87 S - - 230 1 ELEC ELEC ELEC 1 INT MECH MECH MECH 1 I MECH MECH MECH 1,2,6 . . .
consulting mechanical engineers
AIR CONDITIONING UNIT
AC-1 1 SPLIT DX AIR CONDITIONING UNIT - INDOOR UNIT ELECTRICAL ROOM MECH - 1 - - 208 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
CU-1 1 SPLIT DX AIR CONDITIONING UNIT - OUTDOOR UNIT OUTSIDE MECH - 18 - - 208 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
AIR HANDLING UNITS
AHU-1 1 NRC AIR HANDLER GROUND FLOOR MECH 0.75 28.2 - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
AHU-2 1 NRC AIR HANDLER GROUND FLOOR MECH 0.75 28.2 - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
AHU-3 1 NRC AIR HANDLER GROUND FLOOR MECH 0.75 28.2 - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 T MECH MECH MECH 1,2
GAS FIRED DOMESTIC HOT WATER TANK
DHWT-1 1 GAS FIRED DOMESTIC HOT WATER TANK REFER TO DRAWINGS MECH - - - S 120 1 ELEC ELEC ELEC 1 - - - - - T MECH MECH MECH 1,2
ELECTRIC BASEBOARD HEATERS
EBB-1 1 WASHROOM ELECTRIC BASEBOARD HEATER UNIVERSAL W/R MECH 0.5 - - - 120 1 ELEC ELEC ELEC 1 - - - - - ET ELEC ELEC ELEC
EBB-2 1 WASHROOM ELECTRIC BASEBOARD HEATER W/R MECH 0.5 - - - 120 1 ELEC ELEC ELEC 1 - - - - - ET ELEC ELEC ELEC
EBB-3 1 MECHANICAL ROOM ELECTRIC BASEBOARD HEATER MECHANICAL ROOM 106 MECH 1.5 - - - 120 1 ELEC ELEC ELEC 1 - - - - - ET ELEC ELEC ELEC
FANS
EF-1 1 WASHROOM EXHAUST FAN UNIVERSAL W/R MECH 0.0176 - - - 120 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 WS MECH MECH MECH 1,2,3
EF-2 1 WASHROOM EXHAUST FAN W/R MECH 0.0176 - - - 120 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 WS MECH MECH MECH 1,2,3
CF-1 8 CEILING FAN INTEGRATION AREA CEILING MECH 0.75 - - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 WS MECH MECH MECH 1,2
PUMPS
P-1 1 DOMESTIC RECIRCULATION PUMP REFER TO DRAWINGS MECH 0.115 - - - 120 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 AQ MECH MECH MECH 1,2
MISC EQUIPMENT
CIRCUIT FOR NEW CONTROLS MECHANICAL ROOM 106 MECH - - - - 120 1 - - - - - - - - - - - - -
THRIZED DXMPER R DRAWINGS H - - > Y Y Y B MY TY Y - z Y=Y = Z S Y Y Y T Y - - (Y YTV > Y Y Y Y
C-1 1 AIR COMPRESSOR (7.5 HP) MECHANICAL ROOM 106 MECH - - - - 208 3 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 INT MECH MECH MECH 1,2
DAD-1 1 AIR DRYER MECHANICAL ROOM 106 MECH - - - - 120 1 ELEC ELEC ELEC 1 INT MECH MECH ELEC 1 INT MECH MECH MECH 1,2
Ao AL AL AL AL /\/\AA/?fR\E/FRjEl-EE.lfl\uﬁ\AAAAAAAAAAAAAA AN A NANA_NA_NA_NA_NANA_NA_NANANA_NAN_ANA_NA_ DA A_NA_NANA_A_N_A_A_A_NAN__A_ AALA AN A A AL ANAA N A A A AANALNAL ANAAN A A AAL ANAA_NANA_NAAAL ALALANA A NANAA_NA A A A AA AL AAL AL AL ANANAA_ANALA_A_A AANANANA A
SPRINKLER ZONE VALVES MECHANICAL ROOM 106 MECH - - - - - - - - - - - - - - - - - - -
SPRINKLER TAMPER SWITCHES MECHANICAL ROOM 106 MECH - - - - - - - - - - - - - - - - - - -
SPRINKLER FLOW SWITCHES MECHANICAL ROOM 106 MECH - - - - - - - - - - - - - - - - - - -
MISC PLUMBING
ELECTRONIC SENSOR FAUCETS REFER TO DRAWINGS MECH - - - - 120 1 - - - - - - - - - - - - - S
ELECTRONIC SENSOR FLUSH VALVES REFER TO DRAWINGS MECH - - - - 120 1 - - - - - - - - - - - - - S
SUPPLIER / INSTALL / WIRE CODES: CONTROL DEVICE CODES: LOCATION CODES: GENERAL NOTES:
M = MECHANICAL BMS = BLDG MANAGEMENT SYSTEM 1 = AT OR NEAR MOTOR 1. ALL FIRE ALARM DEVICES WIRED BY ELECTRICAL
E = ELECTRICAL ES = END SWITCH 2 = MOTOR CONTROL CENTRE 2. PCS EQUIPMENT REQUIRES SINGLE SOURCE POWER CONNECTION, UNLESS
G = GENERAL CONTRACTOR ET = LINE VOLTAGE T'STAT 3 = EQUIPMENT ROOM NOTED OTHERWISE
FA = FIRE ALARM 4 = ELECTRICAL ROOM 3. CP, VSD EQUIPMENT REQUIRES POWER WIRING TO AND FROM CONTROL PANEL
STARTER CODES: FS = FLOW SWITCH S5 = AS SHOWN ON DRAWINGS TO CONTROLLED EQUIPMENT - ALL WIRED BY ELECTRICAL
MAN = MANUAL STARTER GS = GAS SENSOR
MAG = MAGNETIC STARTER W/ HOA I = INTERLOCK, SEE NOTES MISCELLANEOUS CODES:
SWITCH W/ AUX, CONTACTS LS = LEVEL SWITCH FFCP = FIRE FIGHTERS CONTROL PANEL NOTES:
MRR = MOTOR RATED RELAY, 24 VAC COIL PS = PRESSURE SWITCH 1. ALL DISCONNECTS ARE TO S, I AND C BY ELECTRICAL
& MOTOR PROTECTION SWITCH TC = TIME CLOCK 2. SINGLE POINT CONNECTION UNIT
PCS = PACKAGED CONTROL SYSTEM T = LOW VOLTAGE T’'STAT OR SENSOR 3. INTERLOCK WITH WASHROOM LIGHTING
VSD = VARIABLE SPEED DRIVE TS = TAMPER SWITCH 4, UNIT C/W VFD TO BE SUPPLIED WITH A MANUAL BYPASS.
RVS = REDUCED VOLTAGE STARTER VS = VARIABLE SPEED SWITCH S. 120V POWER SUPPLY TO CONNECT TO LOW VOLTAGE TRANSFORMER PROVIDED BY DIV. 15
WS = WALL SWITCH WS = WALL SWITCH 6. INTERLOCK UNIT TO OPERATE WHEN DOOR OPENS
CP = CONTROL PANEL FAP = FIRE ALARM PANEL
INT = CONTROL IS INTEGRAL TO UNIT <(BY MANUFACTURER> AR = AQUASTAT
INT = INTEGRATED CONTROL SYSTEM
4 ISSUED FOR TENDER 2019.03.14
3 ISSUED FOR TENDER 2018.03.27
2 ISSUED FOR 100% CD REVIEW 2018.03.14
1 ISSUED FOR 90% CD REVIEW 20180222
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CONNECT TO PROPANE

7”4\ COMPRESSED AIR PRESSURE ZONE DETAIL

WMO5/ N.T.s

/"2"\ PLUMBING AND FIRE PROTECTION MEZZANINE PLAN m

WMO5/ 1:50

N

PROJECT
NORTH

PLUMBING GENERAL NOTES:

REFER TO CIVIL DRAWINGS FOR ALL CONNECTION POINTS
FOR MECHANICAL SERVICES. THIS CONTRACTOR SHALL
MAKE ALL REQUIRED CONNECTIONS.

CONFIRM ALL INVERTS FOR SERVICES PRIOR TO LAY-OUT
OF THE SERVICE ROUTING. ADJUST AS REQUIRED.

PROVIDE TRAP PRIMERS FOR FLOOR DRAINS.

COORDINATE EXACT MOUNTING HEIGHTS AND LOCATIONS
OF ALL PLUMBING FIXTURES WITH THE CASEWORK AND
ARCHITECTURAL DRAWINGS.

ALL PIPING SHALL BE INSTALLED ON THE WARM SIDE OF
THE BUILDING INSULATION, UNLESS OTHERWISE NOTED ON
THE DRAWING.

PROVIDE VENTS FROM ALL PROPANE GAS REGULATORS TO
THE EXTERIOR OF THE BUILDING IN COPPER PIPING.

PROVIDE MAIN ISOLATION VALVES INTO ALL WASHROOMS,
AND DISTINCT FIXTURE AREAS AND AS SHOWN ON THE
PLANS.

FLOOR DRAINS QUANTITIES AND LOCATIONS TO BE
COORDINATED WITH ARCHITECTS.

Bl

Public Works and
Government Services
Canada

Canada

REAL PROPERTY SERVICES

Pacific Region

SERVICES IMMOBILIERS

Région de Pacifique

Travaux publics et
Services gouvernementaux

FIRE_PROTECTION NOTES:

THIS BUILDING IS TO BE FULLY SPRINKLERED TO MEET
NFPA 13 REQUIREMENTS. ALL AREAS TO BE SPRINKLERED.

FIRE SUPPRESSION SYSTEM INFORMATION SHOWN ON
THESE PLAN ARE FOR GENERAL SCOPE OF WORK AND
COORDINATION DURING DESIGN.

THE SYSTEM IS A DESIGN BUILD CONTRACT AS OUTLINED
HERE AND IN THE SPECIFICATION. ALL SPRINKLER DESIGN
AND WORK TO BE IN ACCORDANCE WITH NFPA-13
REQUIREMENT.

THE DESIGN BUILD CONTRACTOR SHALL RETAIN ON
BEHALF OF THE OWNER A REGISTERED PROFESSIONAL
ENGINEER IN THE PROVINCE OF BRITISH COLUMBIA, FOR
THE COMPLETE DESIGN IN ACCORDANCE WITH ALL CODES
AND STANDARDS. THE CONTRACTOR’S ENGINEER SHALL BE
THE "REGISTERED PROFESSIONAL OF RECORD” FOR THE
FIRE SUPPRESSION SYSTEMS (PART 5 OF THE LETTERS
OF ASSURANCE.)

THE BUILDING CODE REPORT FORMS AN INTEGRAL PART
OF THE FIRE SUPPRESSION SYSTEM AND SHALL FORM
PART OF THIS CONTRACTOR'S SCOPE OF WORK RELATED
TO THE FIRE SUPPRESSION.

SPRINKLER HEADS ARE TO BE COORDINATED WITH
LIGHTING. PROVIDE SHOP DRAWINGS FOR ACCESS PANELS
INCLUDING LOCATION WITH RESPECT TO SPRINKLERS,
LIGHTING AND DIFFUSER/GRILLES.

PROVIDE ALL ANCILLARY DEVICES AND BAFFLES REQUIRED
TO MEET NFPA STANDARDS. EXPOSED PIPING WILL BE
MADE READY FOR PAINTING AS SPECIFIED IN THE
PAINTING SPECIFICATIONS.

CONTRACTOR TO PROVIDE FIRE EXTINGUISHERS TO MEET
NFPA 10 REQUIREMENTS UNLESS OTHERWISE DIRECTED BY
THE AUTHORITIES HAVING JURISDICTION.

Grou

consulting mechanical engineers

P

® © ©® ©

40¢ DCW FROM ABOVE AND 40¢ VENT TO ABOVE
SERVING WATER CLOSET.

20¢ DCW & 15 DHW FROM ABOVE. 30 SAN DOWN AND
30 VENT UP.

PROVIDE DRIP TRAYS FOR PIPING RUNNING ABOVE
ELECTRICAL PANELS. PIPE DRIP TRAY TO FLOOR.

CONNECT PROPANE LINE TO AIR HANDLER C/W
ISOLATION VALVE, DRIP LEG, PRESSURE REGULATOR

VALVE AND SEISMIC GAS SHUT OFF VALVE

50¢ DCW UP, 20 DHW UP AND 15 DHWR FROM ABOVE

ISSUED FOR TENDER

2019.03.14

3

ISSUED FOR TENDER

2018.03.27

2

ISSUED FOR 100% CD REVIEW

2018.03.14

1

ISSUED FOR 907% CD REVIEW

2018.02.22

- T 'CAP OFF IN VALVE BOX ||
T ~ UNDERGROUND. NEW 3 4 5
i 1 ~ GAS PIPING TO BE
- INSTALLED AS PER CSA \\
. B149.1 REQUIREMENTS
u — OFFSET RWL FROM CARG=T)
{ I— ABOVE & ALL PIPING ALONG EXTERIORWALLS
ARE OFFSET FOR CLARITY ONLY.
S| L 406 — e —— CONTRACTOR TO INSTALL PIPING
7oL | — VERTICALLY, TIGHT TO WALL AND Q
700>, REFER TO ARCH. AND Y COLUMNS. "WRAP’ PIPING AROUND ALL
S STRUCTURAL FOR HOSE COLUMNS. REFER TO_3/MO5.
X NN T L~ D
% o (@)
[ — 1 1 2 [ — 1
; .. ?4_ o . ' . . T‘ . . "1
m / gl | R o ﬁ@F,E-o—- o L e — | 1=
e MECHANICAL — T = |
S / ROOM CA > | I > :
w//\w Y 106 (1 r ) .
R ] (- | COMPRESSED AR LINE TO DROP —140 NSNS Y YVio
o= DOWN TO 1200MM AF.F C/W pis
CONDENSATE RESERVOIR, ISOLATION B
- | VALVE AND COMBINATION 40 -1
FILTER/PRESSURE REGULATOR ' 3 — iOA/j COLD ROOM 400 — |
ELECTRICAL A AN A A BT HERY A A A A A A A A A A (BY OTHER) 4)o
Iy ROOM__ 102 103
N (1105 X2) I e 3 o
75 VENT UP —
- 75 N 500 4o CLEAN ROOM NOT COLD ROOM NOT IN :
1 CFf=2 ) N ) @z ; IN CONTRACT CONTRACT . HB-1 )
u e @ FD ' (BY OTHERS) (BY OTHERS) N y
0 NIV%%%‘%‘F 200 /—COMPRESSED AR LINE TO DROP DOWN TO
H L ‘ i 1200MM A.F.F C/W CONDENSATE
H o r5) N \ 2 RESERVOIR, ISOLATION VALVE AND N _
B 75 SAN DOWN ,,;;7%‘”0 g“ B??ﬁisﬁ.‘;m S COMBINATION FILTER/PRESSURE REGULATOR
H 7/
75 VENT UP ] _HB=2 9 INTEGRATIQN AREA © i /ﬁiw
" FIRE DEPARTMENT —— (a0 | 2y CEW-1)
- CONNECTION TO RUN ER 40 DCW, DHW AND DHWR DOWN
 ABOVE OVERHEAD = COLUMN TO SERVE EMERGENCY
" DOOR AND MEZZANINE SHOWER. DHWR TO CONNECT TO DHW
' AND DROP TO MECH AT DHW FIXTURE CONNECTION POINT
| ROOM g g
g = (A2
: L ; X e &
T ‘ < |
N TYP. \OWEK@ 0.5% SLOPE| 0.5% SLOPE | e 0.5% SLOPE > © T |””I
: w i = T T T T T T T T —‘
H 3 . <) J=—pki Q !
n % 4 1 : ‘
H S S : | |
. n %) | |
[ = o | I
H o | |
| 0o 1 FET | | |
C i —® ; ;
H ULW """ Yi Yy e g
L | I i AN I
= ! | 7 \ |
[ & Ml // \\\ }
H S BENCH | | | |
N 400 — ‘ \ ‘
i ‘ 3 ( 400 N wiile \ ; |
] oS o I \/‘\/‘\/‘\/‘\/\/\f\ I
: 73 S ( } \\\ // }
% e ! 15@ CA (COMPRESSED ARR) LINE DOWN |
° ( | COLUMN TO 1200MM AAF COMPLETE WITH |
. ; ; N ( s =i NON—SPARKING BRASS QUICK CONNECT |
L o 0.5% SLOPE e 0.5% SLOPE] 0.5% SLOPE | e 0.5% SQL‘ Nj’ | AND ISOLATION VALVE (TYP.) |
2 i ‘ | | | |
o == " . 400 J/—COMP ESSED AR LINE TO DROP DOWN TO ) |
s & — 208 o 1200MM A.F.F C/W CONDENSATE !
) % ® @ — 409 | =\ RESERVOIR, ISOLATION VALVE AND |
5 - 2 LCA - C A ———})-——-COMBINATION FILTER/PRESSURE REGULATOR --{-
= J) ‘ FE J) J) ) -~ 1= ! !
. 77 | K J 1| caener ; / i ] ~ =" ‘ ‘
W | TOOLS TOOLS T SN WM\M"/\“-’MW NN X N NN N N N !
G \ \ @ | e /NG \ \ - I [
. 1 7/ 1 1\ | \
D 54 = o) ¢) ; O 1O O <0 ‘ ‘
P ﬁ / & HB O RWL \\ A | |
FIRE DEPARTMENT —] 10LB ABC FIRE ALL PIPING ALONG WALLS ARE OFFSET | . b J
CONNECTION. EXTINGUISHER (TYP.) e FOR CLARITY ONLY. CONTRACTOR TO
CONFIRM FINAL INSTALL PIPING VERTICALLY TIGHT TO 0,
LOCATION WITH ) WALL AND OFFSET AROUND ALL -
LOCAL FIRE OFFICIAL z@ / STRUCTURAL COLUMNS 0,
AHU=3
I
- — — —rhacacatenCaosteateatoCalOstioaieaetc
T} ‘:" ‘ 1 f
| SSC \
COMM. ROOM 758 VENT UP
201 /{(l
/ 1\ PLUMBING AND FIRE PROTECTION PLAN TN\ =
RUN PIPING ABOVE L —
\WMO05/ 1:100 \u ELECTRICAL PANEL &
m
PROJECT COMPLETE WITH DRIP TRAYS.
NORTH o — —
//L HEE /
150¢ FIRE LINE DOWN ——
TO MECHANICAL ROOM b
Yvi
S.'AIR #1 ’{ CLI
A B I
ALL PIPING ALONG WALLS —_ | S o0¢
ARE OFFSET FOR CLARITY — MECH./ELEC. i X _1223
ONLY. CONTRACTOR TO [ UIPMENTS | ¥
INSTALL PIPING VERTICALLY B
COMPRESSED AIR TIGHT TO WALL. | M il
BRANCH FROM MAIN A = I
COMPRESSED AIR - H
BRANCH UP TO |
EQUIPMENT
COMBINATION A I i
FILTER /PRESSURE Il
REGULATOR 756 VENT UP oy — — |
ISOLATION VALVE e ﬂ 2°9
£ 1S 400 158 #a | |
CONDENSATE Cwe=1) iy WIR 1 .
RESERVOIR MIN. ~+— (>q] X0 { v
400 X 350MM ~® , = |
LONG 1_50¢
DRAIN VALVE Ve : i
75¢ VENT UP —508 o 150 .
402 150 — Y [ n —
o AN i — -/ A — —_— n= J
d b&d - INSTALL PIPING AROUND
— COLUMN AS INDICATED. PIPES
1506 FIRE LINE FROM = T ARE OFFSET FOR ICLARITY.
FD.C , PIPING TO BE INSJALLED
- VERTICALLY, STACKED.
[T

73"\ TYPICAL PIPING DETAIL

\WMO5/ N.T.s
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TS~ (14 Ga. & 400

LONG) SHEET
METAL SADDLE

WATER MOTOR GONG—_
STRAINER
25¢ GALVANIZED MOTOR—1

GONG DRAIN LINE TO
OUTSIDE OF BUILDING OR

CuP
FLOOR DRAIN / CHECK VALVE
508 ANGLE VALVE
0S&Y VALVE C/W/ FIRE WATER

TAMPER SWITCH

FLOOR DRAIN/CATCH

BASIN (REFER TO
DRAWINGS FOR SIZE &

DRAIN

LOCATION)

PIPE

NSULATION

FLOOR

FLOOR = & .
HEAT TRAP
COLD WATER HOT WATER =
SUPPLY //,;
c » T ) HANGER ROD E "3
e — i \BALL VALVE =
:TI | S/-,FAYCPU)UM HANGER B
1 ‘
HOT WATER i 1L i BREAKER T
RECIRC. PIPE NS T | UNION [ ]
|
1 (TYP.) WA Lﬁ
HOT WATER I‘I T&P REL'EF I T
REC|RC' PUMP' } / VALVE PIPED I |NNRNRNAN]
c/w AQUASTAT 1 FULL SIZE TO
CHECK VALVE
(TYP)
EXPANSION TANK ¢ :
HOT WATER
METAL STRAP AROUND TANK TANK ./ SEE SPECIFICATION
SIESMICALLY SECURED HOT WATER INSULATION JACKET
TO WALL. (TYP. OF 2) TANK DRAIN
VALVE
GALVANIZED SHEET.- G @ ,—.508 FLOOR- -.
METAL PAN T/W: - .- DRAIN C/W: -
50mm HIGH RIM AND TRAP PRIMER
MASTIC COATED INSIDE. NOTE:
ALL HANGERS IN POOL HALL

TO BE EPOXY COATED.

VAPOUR BARRIER

7“1\ DOMESTIC HOT WATER TANK DETAIL 72"\ INSULATED PIPE

HANGER DETAIL

WM11/ N.T.S \WM11/ NT.S

NOTES

INSTALLATION SHALL BE TO NFPA 13 & ALL
LOCAL CODES & INSTALLATION REQUIREMENTS
REFER TO DRAWINGS FOR LOCATION AND PIPE
SIZES REFER TO WATER ENTRY STATION
DETAIL FOR FURTHER INFORMATION PROVIDE
ALL BRACKETS, SUPPORTS & HANGERS AS
REQUIRED REMOTE FDC. REFER TO SITE PLAN

7“3\ WET SPRINKLER ALARM STATION

WM11/ NTs

TO SPRINKLER
SYSTEM

PRESSURE
COWBRESSURE

ALARM SWITCH

PRESSURE
RELIEF VALVE

SPRINKLER
ALARM SWITCH

SERVICE FROM
WATER ENTRY
STATION

NOTES

REFER TO DRAWINGS FOR LOCATION AND

PIPE SIZES

REFER TO SPRINKLER STATION DETAIL FOR

FIRE SYSTEM INFORMATION

PROVIDE ALL BRACKETS, SUPPORTS &

HANGERS AS REQUIRED

250 SLEAVE TO/

EXTEND 50 ABOVE
FINISHED SLAB

THRUST BLOCK ——

TO COMBINED R
SYSTEM SR
\\\ sp¥ v r\:
AIR GAP —
SEAL WATER-TIGHT ——\
2 3 -

o

o

©

il
_N

Wb GALVANIZED STEEL
| “7n5 RODS (TYP.)

WATER MAIN

7”4\ WATER ENTRY PIPE DETAIL

WM11/ NTs

CONSTRUCTION OF WALL
AS PER ARCH.
DRAWINGS

-
SPRINKLER FROM
END OF REMOTE \:gzﬂh
BRANCH LINE .

TEST VALVE MOUNTED
1800 mm ABOVE FIN.
FLOOR

EQUIVALENT TO ONE SPRINKLER.
OUTLET MAY TERMINATE AT FLOOR
DRAIN CAPABLE OF ACCEPTING FULL
FLOW UNDER SYSTEM PRESSURE.
THREADED FITTING FOR TESTING
INSPECTOR. OUTLET CAPPED WHEN
NOT BEING TESTED.

/ SMOOTH BORE CORROSION
/RESSTANT OUTLET GIVING FLOW
>

A\ {

\\45' ELBOW
GRADE
\CONCRETE SPLASH PAD
NOTE:

A MINIMUM OF 1200 mm OF EXPOSED TEST PIPE IN WARM ROOM
BEYOND VALVE WHEN PIPE EXTENDS THROUGH OUTSIDE WALL.

FIN. FLOOR

/"5 "\ SPRINKLER TEST DRAIN DETAIL

WM11/ NTs
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m DOMESTIC WATER AND FIRE PROTECTION SCHEMATIC

\WM11/ NT.S

PRV, DRIP LEG ETC)

7

1508 FROM FIRE
DEPARTMENT
CONNECTION

INCOMING 659 DCWJ

r 7 e )

-l
I
H150¢ FIRE DCVA

2

AIR DRYER. SEE MECHANICAL
SPECIFICATION FOR FURTHER DETAILS

N WET SPRINKLER
ZONE VALVE

[ INSTALL CHECK VALVE

BEFORE CONNECTING TO

T INCOMING 15080 FIRE:/ I~

MAIN

SPRINKLER TREE

m MECHANICAL ROOM DETAIL

WM11/ 1:25

5 ) NOTES:
(JAY R. SMITH) C/W ' 1. ALL MATERIAL TO BE SUPPLIED AND
A VANDEL LOCKING SCREWS (=L 520) INSTALLED BY CONTRACTOR UNLESS
_ OTHERWISE SPECIFIED.
4 6mm TO 10mm PEA GRAVEL 400X400X200 THICK 2. PIPE MATERIAL:
7
CONCRETE PAD —® 94" AND LARGER TO BE CL 54 DUCTILE IRON
FLOOR SLAB | PIPE PIPE INSULATION 100x65%6 05— 100 CAST IN CONCRETE (CEMENT LINED)
150, PIPE 150 p/ SOLID PIPE RISER Fart TYPE SIAMESE PIPE : SMALLER THAN #4” TO BE TYPE "K” COPPER
FILTER FABRIC MIN. 1 DIA. ‘ MmN /LA 4Ty TL (CAST IRON) / - | 3. MINIMUM AND MAXIMUM INSTALLATION HEIGHT
. | I \ CAP & CHAIN 1 b OF THE CENTRELINE OF THE WATER METER:
(I PLUG END OF WYE FITTING ! 750 —SLOPE PIPE AT 1% MINIMUM ABOVE THE FINISHED FLOOR: 600mm
100 MIN, 0 NEHBIATII P SECTION — CLEANOUT RISER umm”mm”m' — FOUNDATION USED T BUILDING ol | MAXIMUM ABOVE THE FINISHED FLOOR:
& " Qgg 20mm® CLEAN WASHED PROVIDE PIPE INVERT MTOT WATER TETURIN 4 AS THRUST BLOCK g 1350mm.
OA 1" DRAIN ROCK ELEVATIONS AT ALL f I
150 MIN. : MAJOR CHANGES OF SRS [ SN }
] Q XXX @
> A\ DIRECTION DRAN TILE PIPE RAAIIARE i ® !
PIPE L DI
COv THESE DETAILS APPLY | 1/8 BEND, LONG RADIUS 5y 800 m — ' PART LIST:
& ' i gg AEI’#'%DL'E‘GOES;JNDAT'ON WYE FITTING TYPICAL CONTINUOUS PIPE — TYPICAL 50 WIDE COLOUR S
S OQQ 5 @\A\A\/\\/\\/\\/\\//@\ IDENTIFICATION MARKER & CODED TAPE (WRAP A B YN (1) UTILTY GRADE WATER METER
> D FITTING & 1/8 BEND UP - :
DS PO0TNG DEPTH | | REFER TO SPECIFICATION | 70 CLEAN O{JT EXTEND 25 IN 10 TAPE. XIRNém 3251) /2 THES = g 7O BULONG (2) NEPTUNE STRAINER - UPPLY ONLY
S % \\?\\% RPN SIZE: BY UBC UTILITIES.
80®%Q YRR ] 2S¢ T T AUTO BALL DRIP
INX L s SSAN S DRAIN AT LOW (51 MMm) (® VIC 300 BUTTERFLY VALVE
1 DRAIN TILE PIPE ° NOTES G “r POINT LOCATED (76 MM) (LOCKABLE REQUIRED)
DRAIN TILE 2 2 4 1/8 BEND, LONG EXTERNAL CORNER EE— J WITHIN BUILDING (102 MM)
UNDISTURBED SOIL OR RADIUS WYE FITTING APPLY A CONTINUOUS COATING OF CONTACT CEMENT TO THE LABEL TO STEEL REINFORCED J (@ VIC 25 REDUCING TEE (2 OFF)
COMPACTED SAND BASE 40 7 FITTING & 1/8 BEND ENSURE PERMANENT ADHESION REFER TO SPECIFICATION FOR COLOUR
NOTES CONCRETE FOUNDATION DRAIN ROCKS
‘ UP TO CLEAN OUT MES CODING OF SERVICES INSTALL AT 15000 INTERVALS (MAXIMUM) AND AT (5 VIC 50 REDUCER (2 OFF)
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1. GENERAL

1.1 Section Includes

1.2

13

14

A

Materials and installation requirements for piping, fittings, and equipment used in general
service compressed air systems.

Related Sections

A This section of the specification forms part of the Contract Documents and is to be read,
interpreted, and coordinated with all other parts of the Contract Documents.
2 Section 01 33 00 - Submittal Procedures.
3 Section 01 74 19 - Waste Management and Disposal.
4 Section 01 78 00 - Closeout Submittals.
5 Section 21 05 01 — Common Work Results for Mechanical.
.6 Section 23 05 01 — Acceptable Manufacturers.
g Section 23 05 16 - Expansion Fittings and Loops for Mechanical Piping.
References
A American Society of Mechanical Engineers (ASME)
A ASME Boiler and Pressure Vessel Code Section VIII Pressure Vessels.
2 ASME B16.5-2013, Pipe Flanges, and Flanged Fittings.
3 ASME B16.11-2011, Forged Fittings, Socket-Welding and Threaded.
4 ASME B31.1-12-Power Piping.
2 American Society for Testing and Materials International (ASTM)
A ASTM Ab53/A53M-12, Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated Welded and Seamless.
2 ASTM A181/A181M-14, Standard Specification for Carbon Steel Forgings for General
Purpose Piping.
3 Canadian Standards Association (CSA International)
A CSA B51-2014, Boiler, Pressure Vessel, and Pressure Piping Code.
Submittals
A Submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Shop Drawings:

A Submit shop drawings to indicate project layout including layout, dimensions, and
extent of piping system.

A Include:

A1 Air compressors
Air driers
Filters

Lubricators

o w N

Pressure regulators
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6 Oil-water separator
7 Compressed air outlets
.8 Air receivers
9 Controls
.10 Valves
Instructions: submit manufacturer's installation instructions.
Closeout Submittals: submit maintenance and engineering data for
incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
15 Delivery, Storage and Handling
A Waste Management and Disposal:

A Separate waste materials for reuse and recycling in accordance with Section 01 74 19
- Waste Management and Disposal.

2. PRODUCTS

2.1 Air Compressors
A Rotary Scroll Air Compressor (C-1)
A General
A Air compressor shall produce compressed air for general compressed air.
2 Air-cooled, silenced, variable speed rotary scroll compressor.

3 Compressor package completely wired and equipped with all interconnecting
pipe work and fittings. Include a direct driven state of the art compressor
element, a totally enclosed fan-cooled electric motor, together with lubrication,
cooling and regulation systems.

A4 Compressor enclosed in a sound-insulated bodywork. Front panel comprised
of an electronic control module including the start and stop buttons.

5 Compressor size and configuration. Space for installation of the new
compressor is limited. Ensure that the selected compressor can be installed in
the allocated space, with all manufacturer recommended maintenance
clearances. Coordinate with all other mechanical and electrical equipment and
panels shown for the space.

.6 Provide an emergency stop button.
Variable speed converter to vary the airflow.

.8 Designed to operate continuously in the most extreme running conditions. All
rotating components are totally enclosed and protected against contamination
to ensure long and reliable operation.

9 The compressor cooling system sized to run perfectly in ambient temperatures
up to 46°C.

.10 Two (2) sets of auxiliary alarm contacts.

.11 Complete with vibration isolators for mounting on housekeeping pad.
2 Unit capacity:

A1 Nominal 7.5 HP capacity.

2 Motor: 208v/3ph/60Hz
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3 Air output: 9.8 I/s (20.8 CFM) at a discharge pressure of 1000 kPa (145 psi).
3 Air system.
A Air intake filter.
A Heavy duty, dry type air inlet filter.
2 Premium filtration efficiency: 99.9% for particles above 3 micron.
.2 Airintake valve.
A Aluminum check valve that closes the inlet when the compressor stops.
3 Compression element.

A State of the art compression element using the high efficiency rotor
profiles.

A4 Non return valve.
A Cast iron check valve to prevent back flow into the compression element.
5 Air/oil separator vessel.

A Cast iron vessel aerodynamically optimized to maximize the pre-
separation.

2 Ultra fine oil separator filter to limit the oil consumption and increase the
running time.

.6 Minimum pressure valve.

A Cast iron check valve that opens at 4 bar to prevent blow back into the oil
vessel and maintain oil pressure.

e After cooler.

A Aluminum block type air after cooler to cool the compressed air and
condensate discharge.

.8 Water separator (integrated in the after cooler).

A The water separator integrated in the after cooler, to assure immediate
removal of 100% of the condensate to electronic no loss drains.

4 Lubrication system:
A Lube oil.

A Lube oils tested for extreme conditions and qualified for high
performance and long lifetime expectations.

2 Oil cooler.

1 Aluminum block type air - oil cooler to remove heat generated in the oil
during compression and to optimize the element temperature for efficient
operation.

3 Thermostatic bypass valve.

A1 A cast iron valve integrated in the oil filter housing to ensure the
compressor reaches its optimal temperature immediately after start-up.

4 Oil filter.

A A metal free oil filter built into the oil vessel housing to ensure extremely
high filtration efficiency (12 micron) to protect the lubrication quality and
health of the rotating components.

5 QOil stop valve.
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A Cast iron oil stop valve, integrated with the compression element check
valve to protect the compression element from oil flood when the
compressor is stopped.

5 Drive system.

A Compressor to be driven by squirrel cage induction motor. The motor boosts
the efficiency of the compressor package are rated according to the NEMA
Epact standard (60Hz).

2 Inverter on compressor, for variable speed operation.
.6 Cooling Fan Arrangement.
A Radial cooling fan, rotating at low speed.
g Control system.
A Equipped with a control cubicle containing:
Fan motor overload relay(s).
Motor star-delta starter with overload relay and frequency inverter.
Transformers.
Plexiglass screen protection (in case copper bars are exposed).
Start-stop button and isolator switch.
Electronic control, regulation, safety, and indication panel.

N o oo w N R

All wiring.
2 Regulation System.
A Air Compressor:
A Equipped with the automatic full-load / no-load regulation system.

2 Electronic regulation equipped with a delayed second stop feature
for the main motor to reduce energy costs.

3 Electronic regulator module.

A Regulating system to regulate, control and monitor compressor
operation. Control module to display and monitor the following:

A Compressor Status Indication.
Voltage on.

Automatic operation.
Compressor loaded.

Compressor unloaded.

o W N R

Compressor maximum allowed unloading pressure.
2 Temperature, numerical readouts.

A Delivery air.

2 Ambient air temperature.
3 Pressure, numerical readouts.

A Delivery air.

2 Oil separator differential pressure.

4 Compressor Control.
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.10

A Start / Stop.
2 Load / unload.
3 Emergency stop.
4 Reset / Test.
Hour meters.
A Total running hours.
2 Total loading hours.
Timer
A Programming compressor time-based start/stop commands
Service requirement indications
A Air filter
2 Oil filter
3 Oil lifetime
4 Oil separator
Compressor safety - warning indications
A High element outlet temperature.
2 Electronic drain operation
3 Sensor error
4

Pressure drop over oil coalescing/particulate filters
(optionally)

Compressor safety - shutdown indications

A High element outlet temperature.

2 Drive motor/fan motor overload

3 Emergency stop

Digital output relays for remote monitoring (voltage free)
A Automatic operation / Manual operation

2 General warning

3 General shutdown

.8 Compressor Controller

A General Description

A

Control system to monitor the air net pressure and control the variable
speed drive (VSD) to control the unit for system pressure control, thereby

increasing air net pressure stability, and reducing electrical power

consumption.

2 Safety Features

A
2
3

Sequential starting to eliminate electrical power peaks.

Automatic isolation of compressor from sequence on compressor failure.

Automatic systems check on start up. Operation automatically reverts to

local compressor control in the event of control system failure.
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A4 Auto start of sequence on restoration of power following a voltage failure.
This feature can be activated or deactivated on commissioning
according to the users requirements.
2.2 Air Receiver (AR-1)
A Compressed air tank certified for use in compressed air system.
2 Vertical or horizontal tank with floor mount attachments or
3 Inlet and outlet pipe connections.
4 Accessories:
Adjustable pressure regulator.
Safety valve.
125 mm diameter gauge with pressure range of 0 to 1500 kPa.

Drain cock.

o> w N R

Automatic electric condensate drain valve (for 115/1/60 wall outlet plug-in).
Provincial inspector's certificate and CRN certification.

Finish: shop primed, ready for field painting.

Air Receiver:

A To CSA B51, ASME Section VIII and provincial regulations, for working gauge
pressure of 2000 kPa. Capacity: 500 L.

2 Tank manufacturer’s support system for floor mounting on housekeeping pad.
Provide all anchors as required.
2.3 Desiccant Air Dryer (DAD-1)
A General

A Desiccant air dryer DAD-1 shall be used for conditioning the air used for the
compressed air system.

2 Twin tower, heatless, absorption compressed air filter/dryer.
Dryer’s offline tower shall be purged of moisture and readied for use.

Operational Drying capacity: 4.2 I/s (20.8 SCFM) continuous outlet flow at 1,208 kPa
for -65°C dewpoint, with 38°C inlet temperature.

5 Complete with vibration isolators for mounting on housekeeping pad.
.6 Two year parts and labour warranty.
2 Construction

A Two carbon steel ASME receivers with Activated Alumina (-40C dew point) or
Molecular Sieves (-70C dew point).

Industrial steel base frame with lifting eyes and forklift slots.

3 Integral factory mounted particle pre-filters, general filter (1 micron) and high
efficiency filter (0.01 micron).

A Each filter provided with bypass pipe, complete with normally closed ball valve.
2 Each filter with automatic drain.
Integrated and mounted after-filter for particle removal.

Stainless steel inlet valve.
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.6 Stainless steel check valves.
7 Safety valves.
.8 High efficiency silencers.
9 Self cleaning purge nozzle.
.10  Pressure differential sensors.
.11 Pressure transmitters.
.12 Pneumatic actuator.
.13 Inlet and Outlet pipes that can be swiveled to provide maximum installation flexibility.
.14  By-pass piping.

3 Controls and Instrumentation

A

Unit fitted with electronic control system that includes dewpoint dependent purge
control, which enables the average amount of purge air to be more efficiently
regulated, resulting in reduced running costs. Minimum features include:

A Adjustable electronic controls.

High duty cycle process valves.

Manifolded solenoid control valves.

Complete annunciation of the dryer and tower cycle status.

Automatic fault diagnosis, including service alarms.

o d W N

etc.
Required PDP setting.
Digital input commands of start / programmed stop and emergency stop.
Pre and after filters service indication.
.10 Adjustable purge flow.
.11 ASME pressure relief valves.
.12  OSHA approved mufflers.
.13 Power loss fail-safe no flow interruption.

.14 Complete with remote monitoring interface, for connection to the building
EMCS DDC control system.

.15 CSA/ULC approved control panel with NEMA enclosure.

4 Pre and Post Filtration

A

2
3
4

Two coalescing pre-filters and one post filter, mounted on dryer skid.
Pre-filtration: to 0.01 ppm liquid water and oil aerosol, particles to 0.01 micron.
Post particle filtration: to 1 micron.

24 Oil-Water Separator (OWS-1)

A Single piece unit.

2 Robust, corrosion resistant, polyethylene construction.

3 Large centrifugal inlet chamber for venting of compressed air energy.

SECTION 22 15 00

Readout of dew point, inlet pressure, vessel pressure, cycle status, pdp setting,
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A4 Large, easily cleaned primary settlement chamber for the accumulation and removal of dirt
particles.
5 Large main tank to maximize settlement time and reduce oil carryover to carbon filter stage.
.6 Large internal galleries to reduce risk of an internal blockage and simplify maintenance.
v Oil absorbing pre-filter(s) to protect carbon stage from bulk contamination.
.8 :Tfarge carbon stage to maximize contact time to improve water quality and extend carbon
ife.
9 High specification carbon for improved service intervals.
.10 Adjustable oil outlet funnel for efficient removal of separated oil.
.11  Sealed external oil container for easy oil disposal.
.12 Sample tap removes need to disconnect outlet piping when obtaining a test sample.
.13 Capacity:

A Size for operation of compressor, filters, dryers, etc.

2 Submit shop drawings of proposed unit based on connections to selected equipment.

2.5 General Service Compressed Air Piping

A

2

3

Type ' K' or 'L" hard drawn seamless copper tubing to ASTM B88.
A 860 kPa [125 psi] rating.
2 Wrought copper fittings to ANSI B16.22.
3 All joints shall be brazed.
Schedule 80-seamless black steel to ASTM A53/A53M.
A Fittings:
A NPS2 and smaller: to ASME B16.11, schedule 80 steel, extra heavy malleable.

2 NPS2 1/2 and larger: to ASME B16.11, schedule 80 steel, butt, or socket
welded.

3 Couplings: to ASME B16.11, socket welded or threaded half-coupling type.
4 Unions: 1034 kPa malleable iron with brass-to-iron ground seat.
5 Dissimilar metal junctions: use dielectric unions.
2 Joints:
A NPS2 and smaller: threaded.
2 NPS2 1/2 and larger: butt welded.
Flanges:

A Schedule 80 steel pipe NPS2 and smaller: to ASME B16.5, forged steel, raised face
and socket welded.

2 Schedule 80 steel pipe NPS2 1/2 and larger: to ASME B16.5, forged steel, raised
face and slip-on or weld neck.

3 Copper pipe: All copper to iron and flanges shall be brass.
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A4 Flexible underground piping up to and including 25mm diameter: Coiled piping in

2.6

2.7

2.8

2.9

compliance with ANSI/ASTM F1282 and CSA B137.9 with inner and outer walls of HDPE
over an aluminum core suitable for direct bury installation. Fittings used for joining of piping
shall be nickel plated brass. Fittings shall be protected with a corrosion resistant plating and
include double o ring seals. Direct buried fittings shall have a protective heat shrink sleeve
to protect the fittings. Protective sleeves shall be used where pipe passes through
concrete.

Ball Valves

A

50 mm and smaller: Two piece forged brass body with chrome plated forged brass ball,
carbon steel handle, 1380 kPa, threaded, full flow design suitable for compressed air
application.

65mm and larger: Three piece design or top entry for ease of in-line maintenance.

A To ASTM A181/A181M, Class 70, carbon steel body, socket welded or screwed ends,
carbon steel ball, and associated trim suitable for compressed air application.

2 To withstand 1380 kPa maximum pressure.

Solenoid Valves

A

Slow closing solenoid valve, forged brass body, Buna "N" disc, stainless steel parts,
enclosure to suit environmental conditions, UL and CSA approved, 120 volt. Valve shall be
suitable for compressed air use. Low pressure drop for open/close operation.

Compressed Air Inline Filters and Pressure Regulators

A

5

Filters:

A Polycarbonate bowl with steel guard, semi-automatic drain, maximum working
pressure 1035 kPa. Size to suit piping.

Pressure Regulators:

A Compact size with pressure gauge, accurate pressure control with little drift and
removable locking push/pull adjusting knob. Maximum working pressure 1035 kPa.

Lubricators:
A Polycarbonate bowl with steel guard, mist type, precise oil feed adjustment

Provide all compressed air piping between filter, pressure regulator and lubricator as
necessary and all wall mounting brackets as recommended by the manufacturer.

Provide a shut off ball valve upstream of devices.

Compressed Air Outlets

A

General:
1 Body size of all outlets shall be compatible with existing air tools and hoses.
2 Industrial grade, full bore, quick disconnect type.

3 Non sparking brass body, brass sleeve, hardened stainless steel balls for locking
device, zinc plated steel internal valve, and nitrite (buna N) seal.

4 Rated for 2067 kPa (300 psi).
Rated for temperature range of —40°C to 120°C.

Submit sample of outlet for review and approval by DCC Representative, before
ordering or installation to ensure compatibility, size, and fitting type with existing air
tools and hoses.
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2 CA-1:

A Wall mounted single non sparking brass quick connect coupler with hardened steel
balls, stainless steel springs and Buna-N seals, maximum working pressure 2070
kPa complete with upstream ball valve shut off. Provide drip leg below level of quick
connect coupler.

3. EXECUTION

3.1 Manufacturer’s Instructions

A Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.

3.2 Compressed Air Equipment

A Install on vibration isolators on housekeeping pad.

3.3 Oil-Water Separator
A Install oil-water separator on housekeeping pad.

2 Provide drain piping from compressor unit, filters, and air receiver to oil separator.

3.4 Compressed Air Outlets
A Provide shut off ball valve for each outlet, unless shown otherwise.
2 Provide drip legs with shut off valve for each pipe serving outlets that are piped from above
outlet level, unless shown otherwise.
35 Compressed Air Piping Connections and Installation

A Install flexible connection in accordance with Section 23 05 16 - Expansion Fittings and
Loops for Mechanical Piping.

Install shut-off ball valves at outlets, major branch lines and in locations as indicated.
Install unions to permit removal or replacement of equipment.

4 Install tees in lieu of elbows at changes in direction of piping. Install plug in open ends of
tees.

5 Grade piping at 1% slope minimum.
Make branch connections from top of main.
7 Install compressed air trap at bottom of risers and at all low points in piping. Distance
between drain points to be 30m maximum.
3.6 Filters and Inline Desiccant Dryers
A Mount on wall in accessible location.

2 Provide upstream shut off ball valve.

3.7 Field Quality Control
A Compressed air system:
A Site Tests/Inspection:

A Test air outlets to verify that a minimum outlet pressure of 689 kPa
(100 psi) can be produced at the most remote outlets.
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2 Test piping for 4 h minimum, to 1100 kPa, with outlets closed and with compressor
isolated from system. Pressure drop not to exceed 10 kPa, over test period.

3 Submit copy of test results to consultant.
2 Manufacturer's Field Services:

A Have manufacturer of products supplied under this Section review work involved in
handling, installation/application, protection and cleaning of its product(s), and submit
written reports, in acceptable format, to verify compliance of work with Contract.

2 Provide manufacturer's field services, consisting of product use recommendations
and periodic site visits for inspection of product installation, in accordance with
manufacturer's instructions.

3.8 Site Commissioning

A Provide qualified technical service representatives as necessary to commission the air
compressor and system for active service.

Provide all necessary test equipment and materials required to commission the equipment.
Coordinate commissioning and testing services to suit the overall project schedule.

Coordinate and conduct site acceptance testing.

3.9 Cleaning
A1 Cleaning: blow out piping to clean interior thoroughly of oil and foreign matter.
2 Check entire installation is approved by authority having jurisdiction.

.3 Upon completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools, and equipment.

END OF SECTION
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THE FOLLOWING ADDENDUM SUPERCEDES INFORMATION CONTAINED IN DRAWINGS AND SPECIFICATIONS
ISSUED FOR THE PROJECT TO THE EXTENT REFERENCED. THIS ADDENDUM FORMS PART OF THE TENDER
DOCUMENTS AND IS SUBJECT TO ALL OF THE CONDITIONS SET OUT IN THE CONTRACT CONDITIONS.

This electrical addendum contains one (1) page.

Part 1 Specifications
11 SECTION 26 05 00 - COMMON WORK RESULTS - ELECTRICAL
A Section 1.4.4.12 shall read “Data/Communications systems and Equipment ( testing and
terminations by Shared Services Canada representative )"
A Section 1.5.2 shall read “Termination and testing of communications cables, including

supply and installation of accessories not noted in these specifications.”

1.2 SECTION 27 05 14 - COMMUNICATIONS CABLES INSIDE BUILDING
A Section 1.2.1 shall read: “ Supply and installation of a data/communication cabling system,
complete with complete with provision and placing of cables. Termination and testing of
communication cables will be by Shared Services Canada representative/contractor. Coordinate
installation of all cabling with proposed schedule for building occupancy and presence on site by
Shared Services Canada representative/contractor. “
2 Delete section 1.2.3 and 1.2.4.
Section 1.4.2 shall read: “ Installed in physical star configuration with separate horizontal and
backbone sub-systems. Horizontal cables link work areas to telecommunications closet located
on same floor.”
Section 2.1.5 shall read:” UTP cabling indicated for telephone shall be Cat 6 rated. “

Delete section 2.4

w

Delete section 2.5.

No u s

Section 2.8.1 shall read:” The complete end-to-end installation of cables shall meet the industry
standard performance parameters for enhanced Category 6 as recommended by CAN/CSA-T529,
latest revision. Test parameters shall include: Attenuation, Return Loss, NEXT, Power Sum NEXT,
ELNEXT, Power Sum NEXT, ELFEXT, ACR, Power Sum ACR, Propagation Delay, and Delay Skew.”

.8 Delete section 2.9.5, 2.9,6 and 2.9.7.

9 Section 3.1.2 shall read:” Wires and cable shall be as short as practical except that sufficient
slack shall be provided to:

A Prevent undue stress on cable forms, wires, and connections.

2 Enable network components to be removed and replaced during servicing without
disconnecting other parts.

3 Facilitate movement of equipment for maintenance purposes.”

.10 Section 3.3.2 shall read:” Test communication cables for continuity and accurately label end-to-
end.”

A1 Delete sections 3.3.3, 3.3.4, 3.3.5, 3.3.6, 3.3.7, 3.3.8, 3.3.9, 3.3.10 and 3.3.11.

END OF ELECTRICAL ADDENDUM NO. 01

AES Engineering Ltd. 300 - 1815 Blanshard Street, Victo
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Project NO: R.077596.001

NRC HERZBERG ASTRONOMY AND PHYSICS

ATP INTERGRATION FACILTY ELECTRICAL ADDENDUM NO. 2
VICTORIA, BC Page 1 of 2

THE FOLLOWING ADDENDUM SUPERCEDES INFORMATION CONTAINED IN DRAWINGS AND SPECIFICATIONS
ISSUED FOR THE PROJECT TO THE EXTENT REFERENCED. THIS ADDENDUM FORMS PART OF THE TENDER
DOCUMENTS AND IS SUBJECT TO ALL OF THE CONDITIONS SET OUT IN THE CONTRACT CONDITIONS.

This electrical addendum contains one (1) page.

Part1 Question and Answer
11 SECTION 26 05 00 - COMMON WORK RESULTS - ELECTRICAL
A Please provide the nameplate information or photo of the nameplate for the existing 25KV PMT
' E lT." COOPER POWER 3¢ DISTRIBUTION h
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AES Response: See above.
2 The Fire Alarm connection to the new building is noted as routing through existing ductwork. This

location is not shown on the new building plans. It is assumed this conduit has been extended to
the location below the fire alarm panel. Please clarify if otherwise.

AES Response: There is communication conduit stubbed to the building location as shown in the
drawings. This goes to an existing pullbox and then and existing pole adjacent the Site
Services Building. Contractor shall place the fire alarm cabling on this route including up
the pole (in existing conduit ) and overhead to the Site Services Building. See sketch
below. New conduit and cabling is required within the Site Services Building per detail

AES Engineering Ltd. 300 - 1815 Blanshard Street, Victoria, BC Canada V8T 5A4 P 250.
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Project NO: R.077596.001
NRC HERZBERG ASTRONOMY AND PHYSICS
ATP INTERGRATION FACILTY

ELECTRICAL ADDENDUM NO. 2

VICTORIA, BC Page 2 of 2
2/E3.0.
[ %
Existing Communications conduit I G
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1 P : =

[ 3¢ : |
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ELECTRICAL RODM ! ¥
3 The Cold Room Condensing Unit, Dry Air Compressor & Clean Room air Circulation are not

identified on the equipment schedule and noted to ‘coordinate requirements during
construction’. It is interpreted this equipment will required electrical disconnect and connections,
but the control of these units will be by others. Please clarify if otherwise.

AES Response: Control is by others and will be coordinated during construction as required.
Provide power connection and disconnects as shown.

END OF ELECTRICAL ADDENDUM NO. 2

AES Engineering Ltd. 300 - 1815 Blanshard Street, Victoria, BC Canada V8T 5A4 P 250.381.6121 F 250.381.6811
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Project NO: R.077596.001

NRC HERZBERG ASTRONOMY AND PHYSICS

ATP INTERGRATION FACILTY ELECTRICAL ADDENDUM NO. 3
VICTORIA, BC Page 1 of 1

THE FOLLOWING ADDENDUM SUPERCEDES INFORMATION CONTAINED IN DRAWINGS AND SPECIFICATIONS
ISSUED FOR THE PROJECT TO THE EXTENT REFERENCED. THIS ADDENDUM FORMS PART OF THE TENDER
DOCUMENTS AND IS SUBJECT TO ALL OF THE CONDITIONS SET OUT IN THE CONTRACT CONDITIONS.

This electrical addendum contains four (4) pages.

Part 1 Drawings

11 ALL DRAWING CHANGES NOTED BELOW ARE RELEVANT TO STEEL AND WOOD DESIGNS
A Modify Mechanical Room Layout 2/E1.0 as noted in attached ESK-01
2 Modify Mechanical Equipment Schedule as attached in ESK-02.
3 Modify Single Line Diagram 1/E3.0 as noted in attached ESK-03

END OF ELECTRICAL ADDENDUM NO. 3

AES Engineering Ltd. 300 - 1815 Blanshard Street, Victoria, BC Canada V8T
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LOAD o N STARTER DISC. CONTROL SUPPLY PANEL WIRE & CONDUIT
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DHWT-1 DOMESTIC HOT WATER TANK WIC ROOF FR 120 1| M M E M M E INT E E E M M M INT N | 2P MEZZANINE 15 |11 19 12 | 2 19 5
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LEGEND NOTES
M = DENOTES BY MECHANICAL CONTRACTOR DDC = CONTROLLED BY DDC SYSTEM 1. PROVIDE FULL SIZE, DEDICATED COPPER GROUND TO VFD.
E = DENOTES BY ELECTRICAL CONTRACTOR VFD = VARIABLE FREQUENCY DRIVE 2. CONTROL INTERCONNECTION BY MECHANICAL.
N = NO SW = H.P.RATED SWITCH 3. ALL CF FAN CONTROLLED BY COMMON CONTROLS FROM MECHANICAL (8 IN TOTAL)
TS = TIMER SWITCH PS = PRESSURE SWITCH 4. INTERLOCK WITH OVERHEAD DOORS. QUANTITY OF FOUR UNITS.
HOA = MAGNETIC STARTER WITH HAND-OFF-AUTO SELECTOR INT = INTEGRAL WITH UNIT 5. INCLUDE MECHANICAL DRAWINGS, AND ANY WORK CALLED FOR BY ELECTRICAL, IN THIS CONTRACTS SCOPE OF WORK.
7.  CONFIRM ACTUAL BREAKER AND CONDUCTOR SIZING WITH SHOP DRAWINGS AND ADJUST SIZING AS REQUIRED. ;
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