Variable Frequency Drives and Unitary HVAC Equipment

Description

SCHEDULE 2

PRICING SCENARIO #2

The project consists of the installation of Variable Frequency AC Drives (VFDs) and a rooftop-
mounted packaged air-conditioning unit. Pricing Scenario #2 Drawings and Details provides
detailed information about the replacement equipment.

Instructions

Supplier must provide all personal services classifications, billing rates, materials and equipment
costs, for Pricing Scenario #2 below. Classifications and billing rates shall be consistent with the
rates provided in Section 3.2.2.4 e of the RFP. Do not include labor costs associated with trade
services or the construction installation portion of the Pricing Scenario. Cost Worksheet Pricing is

provided for evaluation purposes only and shall not be construed as Supplier’s complete offer.

1. Personal Services Cost Worksheet
Please provide a list of all personal services classifications required to execute an Energy Savings
Performing Contract, including the billing rate and estimated number of hours.

Position Classification

Billing Rate

Total Estimated
Project Hours

Total Cost

R BN R|F PR R B R R DR R B R R B R FHH

Total Personal Services Costs

B RO PP P| PR R PR B R PR R R R B R P

Schedule 2 — Pricing Scenario #2




2. Materials and Equipment Cost Worksheet
Supplier shall provide pricing for all replacement materials and equipment as identified
below. Pricing shall be consistent with manufacturer price lists and/or catalogs provided in
Section 3.2.2.4 d of the RFP.

% Discount | US Communities

Description LIstPrice | e | ist Price Price

BN F P PR P B PR B R R B PR B| R R R R A H

B RO R P PP B R B PP R PR FB R R B R R R B P

Total Materials and Equipment Cost:

Total Cost (Personal Services and Materials/Equipment) for Pricing
Scenario #2 | $

Schedule 2 — Pricing Scenario #2




Project #2. Variable Frequency Drives and Unitary HVAC Equipment

Section 1

Part 1 - General

11 SYSTEM DESCRIPTION

Variable-frequency AC drives (VFDs)

REFERENCES

A. CSA: Canadian Standards Association

B.ETL: Electrical TestinLaboratory

C. IEEE: Institute of Electrical and Electronics Engineers
D . NEC: National Electrical Code

E. NEMA: National Electrical Manufacturers Association

F. UL: UnderwritersLaboratories
1. UL508:Industrial Control Equipment

1.3 WARRANTY
VFDs shall have a minimum warranty of 12 months from the date of certified startup and not

less than 18 months from date of manufacture. The warranty shall include all parts, labor, travel
time, and expenses.



PART 2-PRODUCTS
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VARIABLE-FREQUENCY MOTOR CONTROLLERS

General Description:

1

AC motor variable frequency controller (VFC) shall be of pulse width modulated (PWM)
inverter type. The VFC shall be designed to convert 60 Hz input power to adjustable
frequency output power to provide positive speed confrol to standard induction motors.
The VFC shall be dedicated variable torque design for specific use with centrifugal loads.
Provide complete solid state variable frequency power and logic unit

Frequency control shall be stepless throughout the range under variable torque load on
a continuous basis. Frequency controlled by remote building energy management system
providing 4-20MA input signal to drive and remote start/stop signal.

Provide adjustable frequency control with diode bridge/capacity input designed to
provide high, constant power factor of 0.95 regardless of load or speed and eliminate
SCR line noise.

Each VFD shall contribute no more than 5 percent total harmonic voltage distortion at the
VFD input terminals while operating under fultload conditions. If proposed VFD
equipment is anticipated to exceed these limits, multi-pulse converters and/or harmonic
filtering devices shall be provided.

Equipment shall be designed and manufactured in accordance with applicable current
NEMA and IEEE recommendations and be designed for installation in accordance with
NEC. Equipment shall have UL and/or CSA approval.

Control shall be suitable for operation in ambient temperatures of O to 40"C.

Every VFD shall be factory tested with an AC induction motor 100 percent loaded and
temperature cycled withinan environmental chamber at 104°F.

Self -Protection and Reliability Features:

9T PWONE
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Adjustable current limit from 60 to 110percent of drive rating.

Adjustable instantaneous over current trip.

Under voltage trip.

Overtemperature trip.

Short circuit protection phase to phase and phase to ground faults phase rotation
insensitive.

Momentary power loss, more than 17 milliseconds.

Transientprotection against allnormal transients and surges inincoming power line.
Orderly shutdown in event of any of above conditions, drive shall be designed to shut down
safely without component failure.

Providevisual indicationand manual reset.

Standard Features:

oo

Drive logic shall be microprocessor based. Control logic shall be isolated from power
circuitry.

Standalone operation to facilitate startup and troubleshooting procedures.

VFD shall have a lockable circuit breaker disconnect and be UL 508C listed for use on
distribution systems with 22,000 AIC.

Door interlock protection which shall be defeatable by qualified personnel to
troubleshoot during operation as required.

Input power 460V 60 Hz,3-phase output vatages shall be equal to applied input voltage.
Isolated signal inputs.
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Frequency Stability: Output frequency shall be held to +0.1 percent of maximum frequency
regardless of load, +10 percent input voltage change or temperature changes within ambient
specification.

Built-in digital display located in panel face shall indicate output frequency, voltage and current
and shall provide indication of over current, over voltage, current limit, ground fault, over
temperature, input power on, minimum or maximum speed adjustment, power on, and fault
condition.

Start/Stop Control: Controlled decelerated stop.

Primaryand secondaryfused foracontroldrcuittransformer.

Minimum and maximum speed control.

Adjustable Aecel/Deccl: Independently adjustable 10-100 second.

Hands-off auto switches.

Programmable autorestart after power outage.

Fused disconnects shall include auxiliary contacts to isolate control circuit when
disconnect isin "off" position.

Remote contacts for fault, and on/off status.

Adjustable motor outputvoltage.

Analog autput voltage of 0-10VDC, 4-2-OMA proportional to control output frequency.

RS232 communications port, and programming software capability.

E. Additional Features:

2.
3.
4

F.

NEMA | enclosure shallisolate each motor starter and control section with its associated
disconnect switch.

Manual speed control for each motor.

Manual bypass shall provide ability to service control while motor is operational.

Provide radio frequency and electromagnetic interference noise suppression network to limit
radio frequency and electromagnetic interference.

Provide isolated analog output signals for volts, amps, and frequency, from each VFD for
connection to the building energy management system.

Provide line (input) reactors.

Provide output filters for all VFD's located more than 150 conductor feet from the motor they
serve.

VFD shall be designed to catch a spinning load in farward and reverse direction.

Harmonic calculations shall be performed on a manufacturer-supplied harmonic analysis
program for conformance with IEEE 519-1992

CSA, ETL, or UL label.

END OF SECTION 1



Section 2
PART 1-GENERAL

SYSTEM DESCRIPTION: Rooftop-mounted packaged air-conditioning units, variable refrigerant
flows systems including condensing units, and fan-coil units

PART2-PRODUCTS

ROOFTOP-MOUNTED, VARIABLE SPEED, PACKAGED HEAT-PUMP UNIT

Description: Roof mounted, packaged variable speed heatpump unit designed for
full curb mounting, capacities as indicated, factory assembled, wired, piped, tested
and shipped in one piece with UL listing.

Unit casing shall be heavy gauge double wall galvanized steel, phosphatized and
coated with baked enamel finish, gasketed and insulated with rigid polyurethane,
2 pounds/cubic foot density, and R-value of 13.

Refrigeration system shall be air-cooled with refrigerant line filter drier, factory refrigerant
charge, high and low pressure cut-outs, and loss of charge protection. Low ambient
operation to O°F. Units with two compressors shall have dual refrigeration circuits with
independent safety controls. One compressor shall be a digital scral compressor with
ability to vary from 10 to 100 percent of its capacity. Coils and compressors shall be
designed for use with R-410A.

Compressors: Two hermetic type compressor with positive constant pressure
lubrication, current and thermal overloads, cankcase beater, time delay, and anti-
recycle relays. Compressar shall be of the same manufacture as the unit. One
compressor shall be a digital scroll compressor and shall allow temperature of
discharge air to be continuously varied. Compressors shall be isolated from the base
pan.

Cooling Coils: Provide indoor and outdoor coils of nonferrous construction with
aluminum fins mechanically bonded to seamless copper tubing with all joints brazed.
Coils in units with two compressors shall be dual-circuited. Protect coils with plywood
covers during shipment and installation. Evaporator coil drain pan shall be internally
sealed and insulated. Coil shall operate in heating mode.
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Wheel Heat Exchanger Section: Wheel shall be mounted in a rigid frame
containing drive motor, drive belt, wheel seals and bearings and shall be
removable from the unit without the use of tools. Bypass damper shall be
installed at wheel on both the supply and exhaust paths. Manufacturers that
do not provide integral wheel in main unit cabinet must provide all required
mounting curbs, posts, required accessories, fans, pre-filters, dampers and
insulated cabinet to provide fully assembled working unit. Sensible energy
recovery wheels shall be constructed of lightweight polymer and shall be
provided without desiccant coating and shall not degrade nor require additional
coatings for application in marine or coastal environments. Segments shall be
washable with detergent or alkaline coil cleaner and water.

Fans: Indoor fans shall be the centrifugal type, permanently lubricated, belt-
driven by a permanently lubricated motor. Outdoor fans shall be a propeller
type direct-driven by a permanently lubricated motor. Provide with vibration
isolation, 2-inch deflection.

Variable Frequency Motor Controllers: Provide variable frequency
motor controllers as specified.

Electrical heat Electric heaters shall be controlled by a SCR (Silicone
Controlled Rectifier). Emergency heat is for operation when compressors arc
in a defrost cycle. Auxiliary heat isfor use to supplement the heating capacity
ofthe unit heat pump.

Filters: 2-inch-thick throw-away type filters.

Controls: Provide a complete control systems package. Provide analog and
digital control points to interface with building control system.

Electrical: Furnish magnetic contactors, separate fusing for compressors,
condenser fans, and evaporator fans, and control transformer. Arrange unit
for single point electrical connection. Provide with factory-mounted unit
disconnect.

Acoustical Roof Curb: Acoustically treated, formed, 16-gaugc galvanized steel

with wood nailer strip capable of supporting entire unit weight. Provide integral
tinch deflection spring isolation with flexible weather seal.

VARIABLE REFRIGERANT FLOW SYSTEM



Indoor Unit (FCU)- Ceiling Concealed Ducted:
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Description: The unit shall be a ceilingconcealed ducted fan coil desgned to
mount above the ceiling with a 2-position, field adjustable return and a fixed
horizontal discharge supply. Furnish complete unit including cabinet, mounting kit
and accessaies, refrigerant line set, electronic expansion valve, fan and motor
assembly, cooling coil, condensate drain pan, filter and filter housing. Unit as
scheduled on drawing, factory- tested and assembled, factory wired, refrigerant-to-
air beat exchanger, fan/motor assembly, compressor, controls and safety devices,
control drcuit transformer, shipped in one piece with ARI certification and UL listing.
Unit model selection shall be made after clearance limitations are field verified.
Cabinet: The cabinet shall be space saving, ceiling-concealed, ducted and shall
have provisions for a field installed filtered outside air intake. Constructed of 18
gauge steel, removable panels for accessto components. Provide drain connection.
Fan and Motor: The evaporator fan shall be an assembly with one or two lines-
flow fan(s) direct driven by a single motor. The fan shall be statically and
dynamically balanced and run on a motor with permanently lubricated bearings. The
fun shall consist of two (2) speeds, High and Low.

Cal/Piping: The indoor coil shall be direct expansion type of nonferrous
construction with smooth plate fins on copper tubing. A condensate pan shall be
located under the coil. Bothrefrigerantlines shall be insulated.

Filter: Provide return filter box with high-efficiency MERV-13 filters.

Electrical: Furnish all starters, contactors and disconnects. Arrange for single
point electrical connection.

Condensate Pump: Provide condensate lift pump for each unit Condensate pumps
shall be powered from Fan Coil.

VRF Controls:

Provide a complete, factory-installed VRF control system with all operating and
safety controls, consisting of remote controllers and centralized controllers. Network
together using a high-speed communication bus and wiring as recommended by
manufacturer. Provide all control wiring for a complete and operational system.
Provide Control Interface hardware to allow communication between the VRF
sysem and the Building Control system. Provide all required controllers for stand-
alone temperature sensors. The controls network to support operation monitoring,
scheduling, error email distribution, personal browsers, and online maintenance
support.

Standard Room Thermostat: Simple MA Remote Controller, with ability to allow
the user to change on/off, temperature setting, and fan speed setting. The room
temperature shall be sensed at either the Smple MA Remote Controller or the Indoor
Unit dependent on the indoor unit dipswitch setting. Use a PAC remote sensor to
replay space temperature from the space where adjustable thermostats are not
allowed. Remote sensor shall not display or allow changes to any settings. Provide
display of a four-digit error code in the event of system abnormality/error.



3. Centralized Controller: Capable of controlling via a PC a maximum of 50 indoor
units with multiple outdoor units. The Centralized Controller shall able to override
remote controllers every 2 hours, system configuration, daily/weekly/annual
scheduling, monitoring of operation status, error email notification, online
maintenance tool and malfunction monitoring. Provide basic operation controls
which can be applied to an individual indoor unit, a group of indoor units (up to
50 indoor units),or all indoor units (collective batch operation) including on/off,
operation mode selection (cool, heat, auto, dry, and fan), temperature setting, fan
speed setting, airflow direction setting, error email notification, and online
maintenance.

4. Power Supply: Provide 12V power supply for centralized controllers.

C. Outdoor Unit:
1. Description:

a. Provide air cooled heat pump (with heat recovery system for simultaneous
heating and cooling) designed for outdoor installation with factory supplied
supports, properly assembled and tested at the factory.

b. Unit shall be completely weatherproofed and include compressor,
condenser coils, condensing fans, motor, refrigerant reservoir, charging
valve, all controls and a holding charge of refrigerant

C. Provide guards on condenser fans and coil guard. Unit shall have a power
coated finish.

d. Unit shall be completely factory assembled, piped, wired and tested.

C. Both refrigerant lines shall be insulated between the outside and inside units.

f. Unit shall have a sound rating no higher than 63 dB(A).

g. The units shall be modular in design and allow for side-by-side installation

with minimum spacing.
h. Provide accessories and kits required for a complete installation including
field connection of heat pump units.
2. Cabinet: The casing(s) shall be fabricated of galvanized steel, bonderized and
finished with baked enamel.

3. Condenser Fans and Motors: Direct driven variable speed propeller type fans
with permanently lubricated motors. All fans shall be provided with a raised guard
to prevent contact with moving parts. The outdoor unit shall have vertical discharge
airflow.

4. Refrigerant Circuits: Units shall hold a charge of R4I0A refrigerant. Unit shall
include back seating service valve and gauge ports in liquid and suction lines.
Provided refrigerant filter-dryer. The refrigeration circuit of the condensing unit
shall consist of a scroll compressor, motors, fans, condenser coil, electric
expansion valve, solenoid valves, 4-way valve, distribution headers, capillaries,
filters, shut-off valves, oil separators, service ports, liquid receivers and
accumulators.

5. Coil: The outdoor cail shall be of nonferrous construction with lanced or corrugated
plat fins on copper tubing.
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Compressors: Furnish inverter driven scroll hermetic sealed compressor isolation
and sound muffling. Units shall have overload and inherent winding thermostat
protection to prevent burn out. Provided crankcase beater. Multiple compressors
shall be manifolded for single joint connection on liquid and suction lines. The
capacity shall be completely variable down to 16% of rated capacity.

Controls: Provide high and low pressure cutouts, contractors and internal
overload protection on all motors. Provide low ambient operation to 0°F
outside to maintain condensing temperature on part load operation. Provide
shortcycle timer.

Controls: Complete, factory-installed control system with all operating and safety
controls. Indude all remote sensors and devices for field installation.

Warranty: Provide five year warranty on all compressors.

Branch Circuit Controller:

1.

o

General: The unit shall have a galvanized steel finish. The BC Controller shall be
completely factory assembled, piped and wired. Each unit shall be run tested at
the factory. This unit shall be mounted indoors. Unit shall operate so that different
zones served by each controller can be in heating and cooling mode simultaneously.
Cabinet:

a.  The casing shall be fabricated of galvanized seel.

b.  Each cabinet shall house a liquid-gas separator and multiple refrigeration
control valves.

C. The unit shall contain tube-in-tube heat exchangers.

RefrigerantValves:

a. The unit shall be furnished with multiple two position refrigerant valves.

b. Each circuit shall have a two-position liquid line valve and a two-{osition
suction line valve.

c. When connecting a 54,000 BTU-h or larger indoor unit section, two branch circuits
shall be joined together at the branch controller to deliver an appropriate
amountof refrigerant. The tworefrigerant valves shall operate simultaneously.

d. Linear electronic expansion valves shall be used to control the variable
refrigerant flow.

Refrigeration Isolation Valves: The unit shall be provided with isolation valves on

each port, including spare ports.

Integral Drain Pan: An integral condensate pan and drain shall be provided.

Controls: The control circuit between the indoor units and the outdoor unit shall

be 24VDC completed using a 2-conductor, twisted pair shielded cable to provide

total integration of the system.

Condensate pump: Provide condensate pump with bard-wired electrical connection

when required.

Electrical: Furnish all starters and contactors. Arrange for single point electrical

connection.

Controls: Complete, factory-installed control system with all gperating and safety

controls. Incdude all remote sensors and devices for field installation.



E. Controls Interface: The control system shall be equipped with a network port and shall
have a network type data transfer interface with the DOC controller. The following
interface shall be required:

1. All alarms shall be read to the DDC controller

2.  The following analog signals shall be read to the DDC controller as aminimum: Space

temperature.

3. The following status signals shall be read to the DOC controller as a minimum:
Occupied Cycle, Unoccupied Cycle, Warmup, Override, Supply Fan, Compressors,
Heating/Cooling Operation.

F. Controls Interface: The packaged equipment controls shall be equipped with anetwork portand
shall have a network type data transfer interface.

END OF SECTION 2



PRICING SCENARIO #2 -DRAWINGS AND DETAILS

DISCLAIMER: The contents may not print to scale.
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