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ADDENDUM NO. 1 
 
Date: November 30, 2009 
 
To:  Contractors 
 
From: Craig Wessman – Project Manager 
 
Reference: HVAC System Renovation Phase 2 – Administration Building 
  Department of Natural Resources – Salt Lake City, Utah 
  DFCM Project No.  07183500 
 
Subject: Addendum No. 1 
 
Pages Addendum Cover Sheet 1 page 
 Engineer’s Addendum 2 page 
 Spec Section 15900 11 pages 
 Drawings ME101 and ME 401 (Revised) 2 pages 
 Total  16 pages 
 
 
Note: This Addendum shall be included as part of the Contract Documents. Items in this 
Addendum apply to all drawings and specification sections whether referenced or not involving 
the portion of the work added, deleted, modified, or otherwise addressed in the Addendum. 
Acknowledge receipt of this Addendum in the space provided on the Bid Form. Failure to do so 
may subject the Bidder to Disqualification.   
  
While we contend that SB220 should only be potentially applicable to a contract issued after the 
effective date of said bill, this is to clarify that for purposes of this contract, regardless of the 
execution or effective dates of this contract, the status of Utah Law and remedies available to the 
State of Utah and DFCM, as it relates to any matter referred to or affected by said SB220, shall be 
the Utah law in effect at the time of the issuance of this Addendum. 
 
1.1 SCHEDULE CHANGES:    No Project Schedule changes. 
 
1.2 GENERAL ITEMS:   

1.2.1 Engineer’s Addendum No. 1 dated November 30, 2009. 
1.2.2 Spec Section 15900 
1.2.3 Drawing ME101 
1.2.4 Drawing ME401 (revised) 
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ADDENDUM
Project Name: DNR Administration Building Addendum No.: 1
                       HVAC System Renovation Phase 2

DFCM Project # 07183500 Date: 11/30/09

From: WHW Engineering Inc
8619 South Sandy Parkway
Sandy, Utah 84070
Phone (80) 466-4021 Fax (801) 466-8536

To: All Contractors

This Addendum forms and becomes a part of the Contract Documents and modifies the original Bidding
Documents dated August 2009 as noted below.  Acknowledge receipt of this Addendum in the space provided
on the Bid Form.  Failure to do so may subject the Bidder to disqualification.

This Addendum consists of 2 pages.

I - CHANGES TO PRIOR ADDENDA:  N/A

II - CHANGES TO BIDDING REQUIREMENTS: N/A

III - CHANGES TO AGREEMENT & OTHER CONTRACT FORMS: N/A

IV – CHANGES/CLARIFICATIONS TO CONDITIONS OF THE CONTRACT: Even though the date for
questions was for November 25 2009 we acknowledged questions up until the 27th of November 2009.

V - CHANGES/CLARIFICATIONS TO SPECIFICATIONS:

Item V-1. Added section 15900 HVAC Instrumentation and Controls.

Item V-2. Section 15050 paragraph 3.5 painting, Add B-paint all metal stand,
supports, etc.

VI - CHANGES/CLARIFICATIONS TO DRAWINGS:

Item VI-1. Drawing ME 601 - Pump schedule P-3 and P-4. Change make and model number
form B&G 80 to B&G 1510 4X4X11.

Item VI-2. Drawing ME401 change title from “Large scale mechanical room demolition plan” to
large scale mechanical room plan.”

Item VI-3. Question has come up on the size of pump piping along with valves et. We direct you
to detail D1 sheet ME501 and flow sheet ME701.

Item VI-4. Question - Sizes of piping in and out of air eliminator. See detail B1/ME501 - 6 inch in
and out. Also see schedule AE-1 sheet ME601. Change pipe size on sheet ME701
from 2 1/2” to 6” on the HWS discharge of the air eliminator.

Item VI-5. Drawing ME 401 the 4” HWS Piping from the boiler connection to the underside of the
3-way mixing valve has not been shown. Refer to sheet ME 701 for piping, size and
arrangement.

Item VI-6. Added drawing ME101 indicating path of refrigerant exhaust duct and exhaust fan.
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PRIOR APPROVALS

THE FOLLOWING ITEMS, AS SUBMITTED, ARE CONSIDERED, IN GENERAL AND IN NAME
ONLY, AS EQUAL TO THOSE ITEMS SPECIFIED.  THIS REVIEW DOES NOT RELIEVE THE
CONTRACTOR OR SUPPLIER OF THE RESPONSIBILITY OF CONFORMING TO THE
DRAWINGS AND SPECIFICATIONS, NOR DOES IT RELIEVE THE CONTRACTOR OF THE
REQUIREMENTS OF THE SPECIFICATIONS FOR COORDINATION WITH OTHER TRADES.
ALL DIMENSIONS SHALL BE CONFIRMED AND CORRELATED AT THE JOBSITE.   THE
CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING EXISTING CONDITIONS AND
THE SUITABILITY OF “EQUAL” PRODUCTS FOR THE SPECIFIED APPLICATION.

Description

Air Control Devices
Flexible Connectors

Pot Feeder
Check Valve
Strainers
Louvers

Manufacturer

Wheatley, Watson McDaniel, Patterson
Twin City Hose, Wheatley, MetraFlex, Flex-Hose,
Patterson
Neptune
MetraFlex, IFC, Titan Flow
MetraFlex, IFC, Titan Flow
Cesco, Greenheck, NCA

Expansion Tank Wheatley, Taco
Circuit Setter Danfoss, Gerand
Boiler Unlux
Pumps
Refrigerant Monitor
Air Handling Units
Motorized Dampers
Seismic
Balancing Valves
Air Eliminator

Weinman, Taco, Patterson
Critical Environmental Technologies, Toxalert
Governair
NCA
Vibration Management Corp.
Flow Design
Taco
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SECTION 15900 - HVAC INSTRUMENTATION AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes control equipment for HVAC systems and components.

B. This is the 2nd phase of the HVAC upgrade using Atkinson Controls.

C. This section is for controlling the two new air handling units, boiler, coil pumps and
control valves and main hot water pumps. The existing controls for the existing
equipment shall be removed.

D. The head end has already been installed, however the new equipment controls shall
be connected to the existing system and new programming provided.

1.3 DEFINITIONS

A. DDC:  Direct digital control.

B. I/O:  Input/output.

C. PID:  Proportional plus integral plus derivative.

1.4 SYSTEM PERFORMANCE

A. Comply with the following performance requirements:

1. Graphic Refresh:  Update existing graphics with minimum 20 dynamic points with
current data within 8 seconds.

2. Object Command:  Reaction time of less than two seconds between operator
command of a binary object and device reaction.

3. Object Scan:  Transmit change of state and change of analog values to control
units or workstation within six seconds.

4. Alarm Response Time:  Annunciate alarm at workstation within 45 seconds.
Multiple workstations must receive alarms within five seconds of each other.

5. Program Execution Frequency:  Run capability of applications as often as five
seconds, but selected consistent with mechanical process under control.
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6. Performance:  Programmable controllers shall execute DDC PID control loops,
and scan and update process values and outputs at least once per second.

7. Reporting Accuracy and Stability of Control:  Report values and maintain
measured variables within tolerances as follows:

a. Water Temperature:  Plus or minus 1 deg F.
b. Water Flow:  Plus or minus 5 percent of full scale.
c. Water Pressure:  Plus or minus 2 percent of full scale.
d. Outside Air Temperature:  Plus or minus 2 deg F.
e. Temperature Differential:  Plus or minus 0.25 deg F.
f. Airflow (Measuring Stations):  Plus or minus 5 percent of full scale.
g. Air Pressure (Ducts):  Plus or minus 0.1-inch wg.
h. Electrical:  Plus or minus 5 percent of reading.

1.5 SUBMITTALS

A. Product Data:  Include manufacturer's technical literature for each control device.
Indicate dimensions, capacities, performance characteristics, electrical characteristics,
finishes for materials, and installation and startup instructions for each type of product
indicated.

1. DDC System Hardware:  Bill of materials of equipment indicating quantity,
manufacturer, and model number.  Include technical data for operator
workstation equipment, interface equipment, control units,
transducers/transmitters, sensors, actuators, valves, relays/switches, control
panels, and operator interface equipment.

2. Control System Software:  Include technical data for operating system software,
operator interface, color graphics, and other third-party applications.

3. Controlled Systems:  Instrumentation list with element name, type of device,
manufacturer, model number, and product data.  Include written description of
sequence of operation including schematic diagram.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Automatic control system manufacturer's authorized
representative who is trained and approved for installation of system components
required for this Project.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

C. Comply with ASHRAE 135 for DDC system components.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Factory-Mounted Components:  Where control devices specified in this Section are
indicated to be factory mounted on equipment, arrange for shipping of control devices
to equipment manufacturer.

B. System Software:  Update to latest version of software at Project completion.

1.8 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.

1. Replacement Materials:  One replacement diaphragm or relay mechanism for
each unique controller.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by
one of the manufacturers specified.

2.2 CONTROL SYSTEM

A. Manufacturers:

1. Staeffa       , Atkinson.

B. Control system shall consist of sensors, indicators, actuators, final control elements,
interface equipment, other apparatus, and accessories to control mechanical systems
shown on the drawing and the interfacing with existing DDC system.

2.3 DDC EQUIPMENT

1. Application Software:

a. I/O capability from existing operator stations.
b. System security for each operator via software password and access

levels.
c. Automatic system diagnostics; monitor system and report failures.
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d. Database creation and support.
e. Automatic and manual database save and restore.
f. Dynamic color graphic displays.
g. Custom graphics generation and graphics library of HVAC equipment and

symbols coordinate with existing graphics.
h. Alarm processing, messages, and reactions.
i. Trend logs retrievable in spreadsheets and database programs.
j. Alarm and event processing.
k. Object and property status and control.
l. Automatic restart of field equipment on restoration of power.
m. Data collection, reports, and logs.  Include standard reports for the

following:

1) Current values of all objects.
2) Current alarm summary.
3) Disabled objects.
4) Alarm lockout objects.
5) Logs.

n. Custom report development.
o. ASHRAE Guideline 3 report.
p. Workstation application editors for controllers and schedules.
q. Maintenance management.

2. Custom Application Software:

a. English language oriented.
b. Full-screen character editor/programming environment.
c. Allow development of independently executing program modules with

debugging/simulation capability.
d. Support conditional statements.
e. Support floating-point arithmetic with mathematic functions.
f. Contains predefined time variables.

B. Control Units:  Modular, comprising processor board with programmable, nonvolatile,
random-access memory; local operator access and display panel; integral interface
equipment; and backup power source.

1. Units monitor or control each I/O point; process information; execute commands
from other control units, devices, and operator stations; and download from or
upload to operator workstation or diagnostic terminal unit.

2. Stand-alone mode control functions operate regardless of network status.
Functions include the following:

a. Global communications.
b. Discrete/digital, analog, and pulse I/O.
c. Monitoring, controlling, or addressing data points.
d. Software applications, scheduling, and alarm processing.
e. Testing and developing control algorithms without disrupting field hardware

and controlled environment.
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3. Standard Application Programs:

a. Electric Control Programs:  Demand limiting, duty cycling, automatic time
scheduling, start/stop time optimization, night setback/setup, on-off control
with differential sequencing, staggered start, antishort cycling, PID control,
DDC with fine tuning, and trend logging.

b. HVAC Control Programs:  Optimal run time, supply-air reset, and enthalpy
switchover.

c. Programming Application Features:  Include trend point; alarm processing
and messaging; weekly, monthly, and annual scheduling; energy
calculations; and run-time totalization.

d. Remote communications.
e. Maintenance management.
f. Units of Measure:  Inch-pound and SI (metric).

4. Local operator interface provides for download from or upload to operator
workstation or diagnostic terminal unit.

5. ASHRAE 135 Compliance:  Control units shall use ASHRAE 135 protocol and
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol.

C. I/O Interface:  Hardwired inputs and outputs may tie into system through controllers.
Protect points so that shorting will cause no damage to controllers.

2.4 ACTUATORS

A. Electric Motors:  Size to operate with sufficient reserve power to provide smooth
modulating action or two-position action.

1. Permanent Split-Capacitor or Shaded-Pole Type:  Gear trains completely oil
immersed and sealed.  Equip spring-return motors with integral spiral-spring
mechanism in housings designed for easy removal for service or adjustment of
limit switches, auxiliary switches, or feedback potentiometer.

2. Nonspring-Return Motors for Valves Larger Than NPS 2-1/2:  Size for running
torque of 150 in. x lbf and breakaway torque of 300 in. x lbf.

3. Spring-Return Motors for Valves Larger Than NPS 2-1/2:  Size for running and
breakaway torque of 150 in. x lbf.

4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.:  Size for running
torque of 150 in. x lbf and breakaway torque of 300 in. x lbf.

5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.:  Size for running and
breakaway torque of 150 in. x lbf.

B. Electronic Actuators:  Direct-coupled type designed for minimum 60,000 full-stroke
cycles at rated torque.

1. Manufacturers:

a. Belimo Aircontrols (USA), Inc.
b. Prior approved equal.
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2. Valves:  Size for torque required for valve close off at maximum pump differential
pressure.

3. Dampers:  Size for running torque calculated as follows:

a. Parallel-Blade Damper with Edge Seals:  7 inch-lb/sq. ft. of damper.
b. Opposed-Blade Damper with Edge Seals:  5 inch-lb/sq. ft. of damper.
c. Parallel-Blade Damper without Edge Seals:  4 inch-lb/sq. ft of damper.
d. Opposed-Blade Damper without Edge Seals:  3 inch-lb/sq. ft. of damper.
e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000

to 2500 fpm:  Increase running torque by 1.5.
f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500

to 3000 fpm:  Increase running torque by 2.0.

4. Coupling:  V-bolt and V-shaped, toothed cradle.
5. Overload Protection:  Electronic overload or digital rotation-sensing circuitry.
6. Fail-Safe Operation:  Mechanical, spring-return mechanism.  Provide external,

manual gear release on nonspring-return actuators.
7. Power Requirements (Two-Position Spring Return):  24 or 120-V ac.
8. Power Requirements (Modulating):  Maximum 10 VA at 24-V ac or 8 W at 24-V

dc.
9. Proportional Signal:  2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position

feedback signal.
10. Temperature Rating:  40 to 104 deg F.

2.5 CONTROL VALVES

A. Manufacturers:

1. Belimo
2. Danfoss Inc.; Air Conditioning & Refrigeration Div.
3. Parker Hannifin Corporation; Skinner Valve Division.
4. Or prior approved equal.

B. Control Valves:  Factory fabricated, of type, body material, and pressure class based
on maximum pressure and temperature rating of piping system, unless otherwise
indicated.

C. Hydronic system globe valves shall have the following characteristics:

1. NPS 2 and Smaller:  Class 125 bronze body, bronze trim, rising stem, renewable
composition disc, and screwed ends with backseating capacity repackable under
pressure.

2. NPS 2-1/2 and Larger:  Class 125 iron body, bronze trim, rising stem, plug-type
disc, flanged ends, and renewable seat and disc.

3. Internal Construction:  Replaceable plugs and stainless-steel or brass seats.

a. Single-Seated Valves:  Cage trim provides seating and guiding surfaces for
plug on top and bottom.



HFSArchitects HVAC SYSTEM RENOVATION PHASE 2
DFCM #07183500 of the DNR Administration Building
HFSA #0758.01 Department of Natural Resources

HVAC INSTRUMENTATION AND CONTROLS 15900 - 7

b. Double-Seated Valves:  Balanced plug; cage trim provides seating and
guiding surfaces for plugs on top and bottom.

4. Sizing:  3-psig maximum pressure drop at design flow rate or the following:

a. Two Position:  Line size.
b. Two-Way Modulating:  Either the value specified above or twice the load

pressure drop, whichever is more.
c. Three-Way Modulating:  Twice the load pressure drop, but not more than

value specified above.

5. Flow Characteristics:  Two-way valves shall have equal percentage
characteristics; three-way valves shall have linear characteristics.

6. Close-Off (Differential) Pressure Rating:  Combination of actuator and trim shall
provide minimum close-off pressure rating of 150 percent of total system (pump)
head for two-way valves and 100 percent of pressure differential across valve or
100 percent of total system (pump) head.

2.6 DAMPERS

A. Manufacturers:

1. Air Balance Inc.
2. Don Park Inc.; Autodamp Div.
3. TAMCO (T. A. Morrison & Co. Inc.).
4. United Enertech Corp.
5. Vent Products Company, Inc.
6. Ruskin.
7. Pottorf.
8. Or equal by.

B. Dampers:  AMCA-rated, opposed-blade design; 0.108-inch- minimum thick,
galvanized-steel or 0.125-inch- minimum thick, extruded-aluminum frames with holes
for duct mounting; damper blades shall not be less than 0.064-inch- thick galvanized
steel with maximum blade width of 8 inches and length of 48 inches.

1. Secure blades to 1/2-inch- diameter, zinc-plated axles using zinc-plated
hardware, with blade bearings, blade-linkage hardware of zinc-plated steel and
brass, ends sealed against spring-stainless-steel blade bearings, and thrust
bearings at each end of every blade.

2. Operating Temperature Range:  From minus 40 to plus 200 deg F.
3. Edge Seals, Standard Pressure Applications:  Closed-cell neoprene.
4. Edge Seals, Low-Leakage Applications:  Use inflatable blade edging or

replaceable rubber blade seals and spring-loaded stainless-steel side seals,
rated for leakage at less than 10 cfm per sq. ft. of damper area, at differential
pressure of 4-inch wg when damper is held by torque of 50 in. x lbf; when tested
according to AMCA 500D.
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2.7 CONTROL CABLE

A. Electronic and fiber-optic cables for control wiring are specified in Division 16 Section
"Voice and Data Communication Cabling."

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install software in control units and operator workstation(s).  Implement all features of
programs to specified requirements and as appropriate to sequence of operation.

B. Connect and configure equipment and software to achieve sequence of operation.

C. Install damper motors on outside of duct in warm areas, not in locations exposed to
outdoor temperatures.

D. Install labels and nameplates to identify control components according to Division 15
Section "Mechanical Identification."

E. Install hydronic instrument wells, valves, and other accessories according to
Division 15 Section "Hydronic Piping."

F. Install electronic and fiber-optic cables.

3.2 ELECTRICAL WIRING AND CONNECTION INSTALLATION

A. Install raceways, boxes, and cabinets as required.

B. Install building wire and cable as required.

C. Install signal and communication cable as required.

1. Install exposed cable in raceway.
2. Bundle and harness multiconductor instrument cable in place of single cables

where several cables follow a common path.
3. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect

against abrasion.  Tie and support conductors.
4. Number-code or color-code conductors for future identification and service of

control system, except local individual room control cables.
5. Install wire and cable with sufficient slack and flexible connections to allow for

vibration of piping and equipment.

D. Connect manual-reset limit controls independent of manual-control switch positions.
Automatic duct heater resets may be connected in interlock circuit of power controllers.
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E. Connect hand-off-auto selector switches to override automatic interlock controls when
switch is in hand position.

3.3 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to
inspect field-assembled components and equipment installation, including
connections, and to assist in field testing.  Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:

1. Operational Test:  After electrical circuitry has been energized, start units to
confirm proper unit operation.  Remove and replace malfunctioning units and
retest.

2. Test and adjust controls and safeties.
3. Test calibration of electronic controllers by disconnecting input sensors and

stimulating operation with compatible signal generator.
4. Test each point through its full operating range to verify that safety and operating

control set points are as required.
5. Test each control loop to verify stable mode of operation and compliance with

sequence of operation.  Adjust PID actions.
6. Test each system for compliance with sequence of operation.
7. Test software and hardware interlocks.

C. DDC Verification:

1. Verify that instruments are installed before calibration, testing, and loop or leak
checks.

2. Check instruments for proper location and accessibility.
3. Check instrument installation for direction of flow, elevation, orientation, insertion

depth, and other applicable considerations.
4. Check flow instruments.  Inspect tag number and line and bore size, and verify

that inlet side is identified and that meters are installed correctly.
5. Check pressure instruments, piping slope, installation of valve manifold, and self-

contained pressure regulators.
6. Check temperature instruments and material and length of sensing elements.
7. Check control valves.  Verify that they are in correct direction.
8. Check DDC system as follows:

a. Verify that DDC controller power supply is from emergency power supply, if
applicable.

b. Verify that wires at control panels are tagged with their service designation
and approved tagging system.

c. Verify that spare I/O capacity has been provided.
d. Verify that DDC controllers are protected from power supply surges.

D. Replace damaged or malfunctioning controls and equipment and repeat testing
procedures.
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3.4 ADJUSTING

A. Calibrating and Adjusting:

1. Calibrate instruments.
2. Make three-point calibration test for both linearity and accuracy for each analog

instrument.
3. Calibrate equipment and procedures using manufacturer's written

recommendations and instruction manuals.  Use test equipment with accuracy at
least double that of instrument being calibrated.

4. Control System Inputs and Outputs:

a. Check analog inputs at 0, 50, and 100 percent of span.
b. Check analog outputs using milliampere meter at 0, 50, and 100 percent

output.
c. Check digital inputs using jumper wire.
d. Check digital outputs using ohmmeter to test for contact making or

breaking.
e. Check resistance temperature inputs at 0, 50, and 100 percent of span

using a precision-resistant source.

5. Flow:

a. Set differential pressure flow transmitters for 0 and 100 percent values with
3-point calibration accomplished at 50, 90, and 100 percent of span.

b. Manually operate flow switches to verify that they make or break contact.

6. Pressure:

a. Calibrate pressure transmitters at 0, 50, and 100 percent of span.
b. Calibrate pressure switches to make or break contacts, with adjustable

differential set at minimum.

7. Temperature:

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of
span using a precision-resistance source.

b. Calibrate temperature switches to make or break contacts.

8. Stroke and adjust control valves and dampers without positioners, following the
manufacturer's recommended procedure, so that valve or damper is 100 percent
open and closed.

9. Stroke and adjust control valves and dampers with positioners, following
manufacturer's recommended procedure, so that valve and damper is 0, 50, and
100 percent closed.

10. Provide diagnostic and test instruments for calibration and adjustment of system.
11. Provide written description of procedures and equipment for calibrating each type

of instrument.  Submit procedures review and approval before initiating startup
procedures.
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B. Adjust initial temperature and humidity set points.

C. Occupancy Adjustments:  When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
conditions.  Provide up to three visits to Project during other than normal occupancy
hours for this purpose.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain HVAC instrumentation and controls.  Refer
to Division 1 Section "Demonstration and Training."

END OF SECTION 15900






