[ | Public Utilities Appli(':a.tion to Commit Energy
lo . . Efficiency/Peak Demand
commlSS“)n Reduction Programs

(Mercantile Customers Only)

Case No.: - -EL-EEC

Mercantile Customer: Cincinnati Bell Telephone
Electric Utility: Duke Energy

Program Title or
Description: Cooling Heat Exchanger and VFD’s

Rule 4901:1-39-05(F), Ohio Administrative Code (O.A.C.), permits a mercantile
customer to file, either individually or jointly with an electric utility, an application to
commit the customer’s existing demand reduction, demand response, and energy
efficiency programs for integration with the electric utility’s programs. The following
application form is to be used by mercantile customers, either individually or jointly
with their electric utility, to apply for commitment of such programs in accordance with
the Commission’s pilot program established in Case No. 10-834-EL-POR

Completed applications requesting the cash rebate reasonable arrangement option
(Option 1) in lieu of an exemption from the electric utility’s energy efficiency and
demand reduction (EEDR) rider will be automatically approved on the sixty-first
calendar day after filing, unless the Commission, or an attorney examiner, suspends or
denies the application prior to that time. = Completed applications requesting the
exemption from the EEDR rider (Option 2) will also qualify for the 60-day automatic
approval so long as the exemption period does not exceed 24 months. Rider
exemptions for periods of more than 24 months will be reviewed by the Commission
Staff and are only approved up the issuance of a Commission order.

Complete a separate application for each customer program. Projects undertaken by a
customer as a single program at a single location or at various locations within the same
service territory should be submitted together as a single program filing, when possible.
Check all boxes that are applicable to your program. For each box checked, be sure to
complete all subparts of the question, and provide all requested additional information.
Submittal of incomplete applications may result in a suspension of the automatic
approval process or denial of the application.

Any confidential or trade secret information may be submitted to Staff on disc or via
email at ee-pdr@puc.state.oh.us.
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http://dis.puc.state.oh.us/CaseRecord.aspx?CaseNo=10-0834
mailto:ee-pdr@puc.state.oh.us

Section 1: Mercantile Customer Information
Name: Cincinnati Bell Telephone
Principal address: 209 West 7th Street, Cincinnati, Ohio 45202
Address of facility for which this energy efficiency program applies:

209 - 229 West 7th Street, Cincinnati, Ohio 45202

Name and telephone number for responses to questions:
Grady Reid, Jr. 513-287-1038
Electricity use by the customer (check the box(es) that apply):

v The customer uses more than seven hundred thousand kilowatt hours
per year at the above facility. (See - Appendix A)

o The customer is part of a national account involving multiple facilities in
one or more states. (Please attach documentation.)

Section 2: Application Information
A) The customer is filing this application (choose which applies):

o Individually, without electric utility participation.

v Jointly with the electric utility.

B) The electric utility is: Duke Energy
C) The customer is offering to commit (check any that apply):

o  Energy savings from the customer’s energy efficiency program.
(Complete Sections 3, 5, 6, and 7.)

o  Capacity savings from the customer’s demand response/demand
reduction program. (Complete Sections 4, 5, 6, and 7.)

v’ Both the energy savings and the capacity savings from the customer’s
energy efficiency program. (Complete all sections of the Application.)
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Section 3: Energy Efficiency Programs

A) The customer’s energy efficiency program involves (check those that apply):

v Early replacement of fully functioning equipment with new equipment.
(Provide the date on which the customer replaced fully functioning
equipment, and the date on which the customer would have replaced
such equipment if it had not been replaced early. Please include a brief
explanation for how the customer determined this future replacement
date (or, if not known, please explain why this is not known)).

The following new equipment was installed starting January 2008 and
was finished March 2011.
(2) 1000 Ton Free Cooling Heat Exchangers Added - March 2011
(1) VFD added to Cooling Water Pump 1 Motor - December 2008
(1) VED added to Cooling Water Pump 4 Motor - December 2008
(3) Package of VFDs added to Domestic Water Pump- December
2088
(2) VFD’s added to Cooling Tower 1 Fan Motor - December 2008
(2) VFD’s added to Cooling Tower 2 Fan Motor - December 2008

This project involved a major renovation of an existing facility. As a result, the
project takes on characteristics of both retrofit and new construction.
Particularly, VFDs were added to new equipment that replaced existing, like
equipment that was not driven by VFD. These measures are compared to the
as-found condition which did not include VFDs, but a future replacement date
is not known. The free cooling heat exchangers were an addition to the facility
made solely for energy efficiency with no applicable future replacement date

o Installation of new equipment to replace equipment that needed to be
replaced The customer installed new equipment on the following date(s):

O  Installation of new equipment for new construction or facility expansion.
The customer installed new equipment on the following date(s):

0  Behavioral or operational improvement.

B) Energy savings achieved/to be achieved by the energy efficiency program:

1) If you checked the box indicating that the project involves the early
replacement of fully functioning equipment replaced with new
equipment, then calculate the annual savings [(kWh used by the original
equipment) - (kWh used by new equipment) = (kWh per year saved)].
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Please attach your calculations and record the results below:

Annual savings: 3,671,231 kWh savings
(Refer to Appendix B for calculations and
supporting documents).

2) If you checked the box indicating that the customer installed new
equipment to replace equipment that needed to be replaced, then calculate
the annual savings [(kWh used by less efficient new equipment) - (kWh
used by the higher efficiency new equipment) = (kWh per year saved)].
Please attach your calculations and record the results below:

Annual savings: kWh

Please describe any less efficient new equipment that was rejected in favor
of the more efficient new equipment.

3) If you checked the box indicating that the project involves equipment for
new construction or facility expansion, then calculate the annual savings
[(kWh used by less efficient new equipment) - (kWh used by higher
efficiency new equipment) = (kWh per year saved)]. Please attach your
calculations and record the results below:

Annual savings: kWh

Please describe the less efficient new equipment that was rejected in favor
of the more efficient new equipment.

4) If you checked the box indicating that the project involves behavioral or
operational improvements, provide a description of how the annual
savings were determined.

Revised October 4, 2011 -4-



Section 4: Demand Reduction/Demand Response Programs
A) The customer’s program involves (check the one that applies):

v’ Coincident peak-demand savings from the customer’s energy
efficiency program.

0  Actual peak-demand reduction. (Attach a description and documentation
of the peak-demand reduction.)

o  Potential peak-demand reduction (check the one that applies):

0 The customer’s peak-demand reduction program meets the
requirements to be counted as a capacity resource under a tariff
of a regional transmission organization (RTO) approved by the
Federal Energy Regulatory Commission.

0 The customer’s peak-demand reduction program meets the
requirements to be counted as a capacity resource under a
program that is equivalent to an RTO program, which has been
approved by the Public Utilities Commission of Ohio.

B) On what date did the customer initiate its demand reduction program?
New equipment was installed starting January 2008 and was finished March
2011.

C) What is the peak demand reduction achieved or capable of being achieved
(show calculations through which this was determined):

6 KW

Refer to Appendix B for calculations and supporting documentation

Revised October 4, 2011 -5-



Section 5: Request for Cash Rebate Reasonable
Arrangement (Option 1) or Exemption from Rider (Option 2)

Under this section, check the box that applies and fill in all blanks relating to that
choice.

Note: If Option 2 is selected, the application will not qualify for the 60-day automatic
approval. All applications, however, will be considered on a timely basis by the
Commission.

A) The customer is applying for:

v Option 1: A cash rebate reasonable arrangement.

OR

o Option 2: An exemption from the energy efficiency cost recovery
mechanism implemented by the electric utility.

OR
o  Commitment payment
B) The value of the option that the customer is seeking is:

Option 1: A cash rebate reasonable arrangement, which is the lesser
of (show both amounts):

v/ A cash rebate of _ Refer to Appendix C
(Rebate shall not exceed 50% project cost.  Attach
documentation showing the methodology used to
determine the cash rebate value and calculations
showing how this payment amount was determined.)

Option2: An exemption from payment of the electric utility’s
energy efficiency/peak demand reduction rider.

O An exemption from payment of the electric utility’s
energy efficiency/peak demand reduction rider for
__ months (not to exceed 24 months).  (Attach
calculations showing how this time period was
determined.)

OR

0 A commitment payment valued at no more than
$ . (Attach documentation and
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OR

O

calculations showing how this payment amount was
determined.)

Ongoing exemption from payment of the electric
utility’s energy efficiency/peak demand reduction
rider for an initial period of 24 months because this
program is part of the customer’s ongoing efficiency
program. (Attach documentation that establishes the
ongoing nature of the program.) In order to continue
the exemption beyond the initial 24 month period, the
customer will need to provide a future application
establishing additional energy savings and the
continuance of the organization’s energy efficiency
program.)

Section 6: Cost Effectiveness

The program is cost effective because it has a benefit/cost ratio greater than 1 using the

(choose which applies):

o  Total Resource Cost (TRC) Test. The calculated TRC value is:

(Continue

to Subsection 1, then skip Subsection 2)

4 Utility Cost Test (UCT) . The calculated UCT value is: 19.06 (Skip to

Subsection 2.) Refer to Appendix D for calculations and
supporting documents.

Subsection 1: TRC Test Used (please fill in all blanks).

The TRC value of the program is calculated by dividing the value of our
avoided supply costs (generation capacity, energy, and any transmission or
distribution) by the sum of our program overhead and installation costs and
any incremental measure costs paid by either the customer or the electric

utility.

The electric utility’s avoided supply costs were

Our program costs were

The incremental measure costs were
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Subsection 2: UCT Used (please fill in all blanks).

We calculated the UCT value of our program by dividing the value of our
avoided supply costs (capacity and energy) by the costs to our electric utility
(including administrative costs and incentives paid or rider exemption costs)
to obtain our commitment.

Our avoided supply costs were $2,298,689
The utility’s program costs were $54,451.22

The utility’s incentive costs/rebate costs were _

Refer to Appendix D for calculations

Section 7: Additional Information
Please attach the following supporting documentation to this application:
Narrative description of the program including, but not limited to, make,
model, and year of any installed and replaced equipment.

A copy of the formal declaration or agreement that commits the program or
measure to the electric utility, including;:

1) any confidentiality requirements associated with the agreement;

2) a description of any consequences of noncompliance with the terms of the
commitment;

3) a description of coordination requirements between the customer and the
electric utility with regard to peak demand reduction;

4) permission by the customer to the electric utility and Commission staff
and consultants to measure and verify energy savings and/or
peak-demand reductions resulting from your program; and,

5) a commitment by the customer to provide an annual report on your
energy savings and electric utility peak-demand reductions achieved.

Refer to Rebate Offer Letter following this application

A description of all methodologies, protocols, and practices used or proposed
to be used in measuring and verifying program results. Additionally,
identify and explain all deviations from any program measurement and
verification guidelines that may be published by the Commission.
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Appendix 1

34800674 01
CINTI BELL TEL CO
209 7TH W
CINCINNATI, OH 45202
Date Days Actual KWH
9/22/2011 30 6,383,118
8/23/2011 29 6,399,714
7/25/2011 32 7,008,074
6/23/2011 30 6,495,600
5/24/2011 29 6,052,707
4/25/2011 32 6,615,081
3/24/2011 29 5,972,643
2/23/2011 29 5,865,793
1/25/2011 34 6,843,733
12/22/2010 33 6,628,584
11/19/2010 29 5,878,295
10/21/2010 29 5,970,012
Total 76,113,354




See Appendix B At The End



Appendix C -Cash Rebate Calculation

Heat Exchanger and VFD's

Measure Quantity Cash Rebate Rate Rebate Cash Rebate
50% of incentive that would be offered by

Free Cooling HX Package 1 the Smart Saver Custom program

50% of incentive that would be offered by

t 1

Cooling Tower #1 VFD's 2 the Smart Saver Custom program -
50% of incentive that would be offered by

Cooling Tower #2 VFD's 2 the Smart Saver Custom program -
50% of incentive that would be offered by

Condenser Water Pump 1 VFD 1 the Smart Saver Custom program -
50% of incentive that would be offered by

Condenser Water Pump 4 VFD 1 the Smart Saver Custom program -
50% of incentive that would be offered by

Domestic Water Pump Package 1 the Smart Saver Custom program _

ST




Appendix D -UCT Value

Heat Exchanger and VFD's

Measure Total Avoided Cost Program Cost Incentive Quantity Measure UCT
Free Cooling HX Package $2,131,766 $49,216 E | 1 20.07
Cooling Tower #1 VFD's $12,447 $623 E | 2 7.67
Cooling Tower #2 VFD's $13,328 $615 E | 2 8.25
Condenser Water Pump 1 VFD $50,668 $1,693 E | 1 12.46
Condenser Water Pump 4 VFD $60,577 $831 E | 1 18.89
Domestic Water Pump Package $4,127 $235 l 1 6.50
Totals $2,298,689 $54,451 E | 8
Total Avoided Supply Costs $2,298,689 Aggregate Application UCT 19.06
Total Program Costs $54,451.22

Total Incentive




Appendix B — Energy Savings Achieved

Pre-Project (at the meter)

Post-Project (at the meter)

Savings (at the meter)

Summer Summer
Total Annual Coincident New Total Annual Coincident Energy Demand
ECM | As-Found Equipment kwh' kw? Equipment kwh' kw? Savings (kWh) | Savings (kW)?
(2) 1000
3 | (4) 1200 Ton Water Ton Free
ECM1 Cooled Chillers 3,112,704 N/A Cooling HEX 0 N/A 3,112,704 0
Added
125HP Condenser
ECm2* Cooling Water Pump 1 415,418 94.1 VFD Added 329,911 86.4 85,207 7.7
Motor
125HP Condenser
ECM3* Cooling Water Pump 4 408,645 N/A VFD Added 294,750 N/A 113,895 0
Motor
Ecmgt | 3 X 15HP Domestic 103,216 11.8 VFDs Added | 94,968 12.0 8,248 (0.2)
Water Pump Package
Ecms¢ | BOHP Cooling Tower 1 203,902 46.2 VFD Added | 178,941 47.1 24,961 (0.9)
Fan Motor
Ecme | BOHP Cooling Tower 2 200,578 N/A VFD Added | 176,661 N/A 23,917 0
Fan Motor
Notes:

1. Energy consumption baseline, demand baseline and post-project energy consumption basis are outlined in the following pages.

2. Demand savings are returned by DSMore software as a result of energy savings allocations at the coincident hour. Post-project demand is calculated
as the difference between pre-project modeled demand and the DSMore software result. An exception occurs where it was identified that the
addition of the VFD introduces the possibility of a demand increase at the coincident hour. In these cases, the expected demand increase is applied.

3. Baseline values for ECM1 are shown as the portion of energy offset by the free cooling heat exchangers. Because of the simplicity of modeling the
savings of the heat exchangers, which have capacity that is maximized when in operation, the total energy use for the (4) chillers around the year is
not modeled.

4. Baseline and energy savings calculation basis for these VFDs were obtained from facility building management system speed data and are a reflection

of actual operation. As such, the savings between two similar pieces of equipment may vary based on actual equipment cycling in the facility. Some

equipment is not used during coincident months. Actual building management system data is not included due to file size but is available upon

request.




Total Annual Energy Total Demand
ECM Quantity Savings (kWh) Savings (kW)
ECM1 1 3,112,704 0
ECM2 1 85,207 7.7
ECM3 1 113,895 0
ECM4 1 8,248 (0.2)
ECM5 2 49,922 (1.8)
ECM6 2 47,834 0
Total 3,417,810 5.7

Application of 7.43% line losses yields 3,671,231 kWh savings and 6 coincident kW savings at the plant. This value also reflects minor rounding
error resulting from the analytical mode of DSMore software used to model the projects.



Duke Energy Mercantile Self Direct Incentives — CUSTOM

Plate and Frame Exchangers

Model No. VXN-93-SS-FS-1-500

Cincinnati Bell purchased two, 1000 ton, plate & frame heat exchangers from Peck, Hannaford,
Briggs (PHB), in 2008.

PHB installed the heat exchangers along with associated pipes, valves, etc
Glenwood Electric performed the electric piece of the project.
Installation began 2008 and heat exchangers were commissioned in 2011, after 2010 winter.

Total costs of $725,000.00 is detailed on included letter to Mike Harp from Kevin Daniel.

Energy numbers were calculated as follows:

e Two centrifugal chillers operate at .579 KW/ton.

e Two (2) heat exchangers replace both chillers at full load during [approx] 16 wks of
winter @ 1000 tons each = 1158 KW

e 16 weeks (112 days) @ 24 hours a day operation = 2688 hrs.
e 2688 hrsx 1158 KW = 3,112,704 KWh reduction
e 3,112,704 x $.10 = $311,270 savings
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P. O. Box 2301
Cincinnati, OH 45202

November 8, 2011

Mr. Mike Harp

Account Executive, Large Business
Duke Energy

201 E. 4™ Street

Cincinnati, OH 45202

RE: Capital Improvements Cost Breakdown
Dear Mike,

Below I have copied a portion of our internal cost tracking document for the 2008 calendar year
facility capital improvements. Some of these improvements continued into 2011 such as the Plate
& Frame Heat Exchanger. We have not yet utilized the heat exchangers since they were
commissioned in 2011 after the 2010 winter season was over.

1 .Commercial Main Replacement $ 275,000.00
2. Domestic Water Pump Replacement Includes VFD’s $ 195,000.00
3. Plate and Frame Heat Exchangers $ 225,000.00
4. Engineering Applies to all projects listed. $ 500,000.00
5. Install 2-1200 ton Chillers — Chillers #3 & #4. Includes chilled water

pumps & VFD’s & condenser water pumps and VFD’s $ 1,400,000.00
6. Install Switchboards #1 and #7, Need more Breaker Cubicles $ 2,400,000.00
7. Install 4 New Cooling Towers - Fills out the Tower Capacity includes

VFD’s $ 1,200,000.00
Total $ 6,195,000.00

Item 1& 6 above do not apply to the credits, but the balance of the costs do.
Let me know if you require further detail.

Sincerely,

Kevin W. Daniel, SMA as Agent for CBT
Operations Manager
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Project Submittal for Cincinnati Bell Technology Solutions

Contractor: Glenwood Electric

End Customer (User): Cincinnati Bell technology Solutions
Submitted By: WRP Associates, LLC

Revision:

Date: May 29, 2008



Submittal Schedule

This schedule includes the products supplied as part of this submittal.

Schedule Motor Data’ Drive Data
Tag / Output
Item Qty Equipment ID HP FLA Voltage Product ID HP Amps Voltage
460 480
1 4 60 HP 60 77 VAC ACH550-BCR-078A-4+B055+E213 60 77 VAC
460 480
2 2 125 HP 125 156 VAC ACH550-BCR-157A-4+B055 125 157 VAC
460 480
3 2 150 HP 150 180 VAC ACH550-BCR-180A-4+B055 150 180 VAC

Notes: 1. AC Motor Data is per National Electrical Code Table 430.250 for typical motors used in most applications and is provided as typical data
only. DC motor data is per typical industry standards. Actual motor data may vary.

Cincinnati Bell Technology Solutions

Q00820016




Submittal Schedule Details for 60 HP

Item Tag / Equipment ID Product ID

1 60 HP ACH550-BCR-078A-4+B055+E213

Item Description

Input Voltage: 480 VAC

Rated Output Current: 77 AMPS
Construction: E-clipse-Bypass, Circuit Breaker
Enclosure: NEMA 12 UL Type 12

Nominal Horsepower: 60

Frame Size: R4

Input Disconnecting Means: Circuit Breaker
Bypass: E-Clipse Bypass

Input Impedance: 5%

Short Circuit Current Rating: 100 kA
Communication Protocols: Johnson Controls N2
Other Options: AC Line Reactor

Drive Input Fuse Ratings’

(Note: Drive is UL approved without the need for input fuses. Fuse rating information provided for customer reference)

Amps (600 V) Bussmann Type
100 JJS-100
Wire Size Capacities of Power Terminals
Circuit Breaker | Disconnect Switch Terminal Block Overload Relay Ground Lug
#1
#1 N/A . N/A #2
50 in-lbs N/A 120 in-lbs N/A 50 in-lbs

Dimensions and Weights

Height Width Depth Weight . . .
. . . Dimension Drawing
in/ mm in/ mm in/ mm lbs / kg
37.4/950 20.5/521 15.3 /389 138 /62.6 3AUAOO(1)OO16379
Heat Dissipation & Airflow Requirements
Power Losses Airflow
Watts BTU/Hr CFM CM/Hr
1295 4420 165 280
Reference Drawings
Power Wiring Connection Diagram Dimension Detail
BCBDR018CC-A
BCOOR024PW-B 0 3AUA0000016379
Cincinnati Bell Technology Solutions Q00820016




Submittal Schedule Details for 125 HP

Item Tag / Equipment ID Product ID

2 125 HP ACH550-BCR-157A-4+B055

Item Description

Input Voltage: 480 VAC

Rated Output Current: 157 AMPS
Construction: E-clipse-Bypass, Circuit Breaker
Enclosure: NEMA 12 UL Type 12

Nominal Horsepower: 125

Frame Size: R6

Input Disconnecting Means: Circuit Breaker
Bypass: E-Clipse Bypass

Input Impedance: 5%

Short Circuit Current Rating: 100 kA
Communication Protocols: Johnson Controls N2
Other Options:

Drive Input Fuse Ratings’

(Note: Drive is UL approved without the need for input fuses. Fuse rating information provided for customer reference)

Amps (600 V) Bussmann Type

200 170M1370 or M2617

Wire Size Capacities of Power Terminals

Circuit Breaker | Disconnect Switch Terminal Block Overload Relay Ground Lug
350MCM N/A Zo0 me N/A 3 X #3/0
274 in-lbs N/A N/A 250 in-lbs

Dimensions and Weights

Height Width Depth Weight . . .
. . . Dimension Drawing
in/ mm in/ mm in/ mm lbs / kg
54.3 /1380 28.1/713 19.0 /483 360/163 3AUAOO(1)OO16382
Heat Dissipation & Airflow Requirements
Power Losses Airflow
Watts BTU/Hr CFM CM/Hr
2310 7884 238 405
Reference Drawings
Power Wiring Connection Diagram Dimension Detail
BCBDR018CC-A
BCOOR046PW-A 0 3AUA0000016382
Cincinnati Bell Technology Solutions Q00820016




Submittal Schedule Details for 150 HP

Item Tag / Equipment ID Product ID

3 150 HP ACH550-BCR-180A-4+B055

Item Description

Input Voltage: 480 VAC

Rated Output Current: 180 AMPS
Construction: E-clipse-Bypass, Circuit Breaker
Enclosure: NEMA 12 UL Type 12

Nominal Horsepower: 150

Frame Size: R6

Input Disconnecting Means: Circuit Breaker
Bypass: E-Clipse Bypass

Input Impedance: 5%

Short Circuit Current Rating: 100 kA
Communication Protocols: Johnson Controls N2
Other Options:

Drive Input Fuse Ratings’

(Note: Drive is UL approved without the need for input fuses. Fuse rating information provided for customer reference)

Amps (600 V) Bussmann Type

315 170M1372 or M2619

Wire Size Capacities of Power Terminals

Circuit Breaker | Disconnect Switch Terminal Block Overload Relay Ground Lug
350MCM N/A oo MCM N/A 3 X #3/0
274 in-lbs N/A N/A 250 in-lbs

Dimensions and Weights

Height Width Depth Weight . . .
. . . Dimension Drawing
in/ mm in/ mm in/ mm lbs / kg
54.3 /1380 28.1/713 19.0 /483 360/163 3AUAOO(1)OO16382
Heat Dissipation & Airflow Requirements
Power Losses Airflow
Watts BTU/Hr CFM CM/Hr
2810 9590 238 405
Reference Drawings
Power Wiring Connection Diagram Dimension Detail
BCBDR018CC-A
BCOOR046PW-A 0 3AUA0000016382
Cincinnati Bell Technology Solutions Q00820016




ACH550 Product Overview

Description

The ACH550 series is a microprocessor based Pulse Width Modulated (PWM) adjustable speed AC
drive. The ACH550 drive takes advantage of sophisticated microprocessor control and advanced IGBT
power switching technology to deliver high-performance control of AC motors for a wide range of HVAC
applications.

With drives ranging from 1 to 550 HP, the ACH550 series features a universal full graphic interface that
“speaks” to the operator in plain English phrases, greatly simplifying set-up, operation, and fault
diagnosis. The ACH550 is also programmable in fourteen other languages.

Each ACH550 drive comes equipped with an extensive library of pre-programmed HVAC application
macros which, at a touch of a button, allow rapid configuration of inputs, outputs, and performance
parameters for specific HYAC applications to maximize convenience and minimize start-up time. The
ACHS550 series can handle the most demanding commercial applications in an efficient, dependable, and
economic manner.

Cincinnati Bell Technology Solutions Q00820016



ACH550 Standard Features

UL, cUL labeled and CE marked
EMI/RFI Filter (1% Environment, Restricted Distr bution)
Start-Up Assistants
Maintenance Assistants
Diagnostic Assistants
Real Time Clock
Includes Day, Date and Time
Operator Panel Parameter Backup (read/write)
Full Graphic and Multilingual Display
for Operator Control, Parameter Set-Up and
Operating
Data Display:
Output Frequency (Hz)
Speed (RPM)
Motor Current
Calculated % Motor Torque
Calculated Motor Power (kW)
DC Bus Voltage
Output Voltage
Heatsink Temperature
Elapsed Time Meter (reset-able)
KWh (reset-able)
Input / Output Terminal Monitor
PID Actual Value (Feedback) & Error
Fault Text
Warning Text
Three (3) Scalable Process Variable Displays
User Definable Engineering Units
Two (2) Programmable Analog Inputs
Six (6) Programmable Digital Inputs
Two (2) Programmable Analog Outputs
Up to six (6) Programmable Relay Outputs (Three (3)
Standard)
Adjustable Filters on Analog Inputs and Outputs
Mathematical Functions on Analog Reference Signals
All Control Inputs Isolated from Ground and Power
Four (4) Resident Serial Communication Protocols
Johnson Controls N2
Siemens Building Technologies FLN (P1)
Modbus RTU
BACnet (MS/TP)
Input Speed Signals
Current 0 (4) to 20 mA
Voltage 0 (2) to 10 VDC
Increase/Decrease Reference Contacts
(Floating Point)
Serial Communications
Start/Stop
2 Wire (Dry Contact Closure)
3 Wire (Momentary Contact)
Application of Input Power
Application of Reference Signal (PID Sleep/Wake-
Up)
Serial Communications
Start Functions
Ramp
Flying Start
Premagnetization on Start
Automatic Torque Boost
Automatic Torque Boost with Flying Start
Auto Restart (Reset) — Customer Selectable and
Adjustable
Stop Functions
Ramp or Coast to Stop
Emergency Stop
DC Braking / Hold at Stop
Flux Braking
Accel/Decel
Two (2) sets of Independently Ramps
Linear or Adjustable ‘S’ Curve Accel/Decel Ramps

Cincinnati Bell Technology Solutions

HVAC Specific Application Macros
Separate Safeties (2) and Run Permissive Inputs
Damper Control
Override Input (Fire Mode)
Timer Functions
Four (4) Daily Start/Stop Time Periods
Four (4) Weekly Start/Stop Time Periods
Four Timers for Collecting Time Periods and
Overrides
Seven (7) Preset Speeds
Supervision Functions
Adjustable Current Limit
Electronic Reverse
Automatic Extended Power Loss Ride Through
(Selectable)
Programmable Maximum Frequency to 500 Hz
PID Control
Two (2) Integral Independent Programmable PID
Setpoint Controllers (Process and External)
External Selection between Two (2) Sets of
Process
PID Controller Parameters
PID Sleep/Wake-Up
Motor Control Features
Scalar (V/Hz) and Vector Modes of Motor Control
V/Hz Shapes
Linear
Squared
Energy Optimization
IR Compensation
Slip Compensation
Three (3) Critical Frequency Lockout Bands
Preprogrammed Protection Circuits
Overcurrent
Short Circuit
Ground Fault
Overvoltage
Undervoltage
Input Phase Loss
Output Device (IGBT) Overtemperature
Adjustable Current Limit Regulator
UL508C approved Electronic Motor Overload (I2T)
Programmable Fault Functions for Protection Include
Loss of Analog Input
Panel Loss
External Fault
Motor Thermal Protection
Stall
Underload
Motor Phase Loss
Ground Fault
5% Input Impedance
Equivalent 5% Impedance with Internal Reactor(s)
Patented Swinging Choke Design for Superior
Harmonic Mitigation (R1 to R4)
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ACH550 Specifications

Input Connection

INPUt VORAGE (U1)eeeiiiieieiieiecee e 208/220/230/240 VAC 3-phase +/-10%
208/220/230/240 VAC 1-phase +/-10%
380/400/415/440/460/480 VAC 3-phase +/-10%
500/600 VAC 3-phase +/-10%

FreqUENCY: ....ooiiii e 48 - 63 Hz

Line Limitations: .........cccocveeeviiiiieennn. Max +/-3% of nominal phase to phase input voltage

Fundamental Power Factor (cos @): 0.98 at nominal load

CONNECHION: ..o e Uy, V4, Wy (U4, V4, 1-phase)
Output (Motor) Connection
Output VOIRAGE: ..o 0 to U4, 3-phase symmetrical, U, at the field weakening point
Output Frequency: ... -500 to 500 Hz
Frequency Resolution: ..........ccoocuiiiiiiiiiiiiiiece e 0.01 Hz
Continuous Output Current:
Variable TOrque: ........ccocceiieiiiiiiieeee e 1.0 * Iy (Nominal rated output current, Variable Torque)
Short Term Overload Capacity:
Variable TOrque: ........coccveeiiiiieiiiieeee e 1.1 Iy, (1 min/10 min)
Peak Overload Capacity:
Variable TOrque: .........ccocveiiiiiicie e 1.35 * Iy, (2 sec/1 min)
Base Motor Frequency Range: ..........cccccvviiiiieeiiec i, 10 to 500 Hz
Switching FrequeNnCy: ........ooiiiiiiiiiieieee e 1,4,8o0r 12 kHz
Acceleration TiMe: .......cccoiviiiiiiiii e 0.1t0 1800 s

Deceleration TimMe: ......c..ovviiiiiiiieeeee e 0.1t0 1800 s

EffiCIENCY: .o 0.98 at nominal power level

Short Circuit Withstand Rating: ..........ccccooiiiiiiiiiiiieee 100,000 AIC (UL) w/o fuses

CoNNECHION: ..o Uy, Vo, W,

Enclosure

Sl e UL (NEMA) Type 1, Type 12, or Type 3R
UL Plenum Rated Type 1, Type 12

Agency Approval

Listing and ComplianCe:.........cccoovirvieiiiiiiiiecccc e UL, cUL, CE

Ambient Conditions, Operation

AN TEMPEIAIUIE: ... 0° to 40°C (32° to 104°F), above 40°C the maximum output current is
de-rated 1% for every additional 1°C (up to 50°C (122°F)) maximum
limit.

Relative HUMIdity: .......ccoooiiiiiiii e 5 to 95%, no condensation allowed, maximum relative humidity is 60%

in the presence of corrosive gasses

Contamination Levels:

60721-3-1, 60721-3-2 and 60721-3-3

...3C1 and 3C2

... 382

0 to 1000 m (3300 ft) above sea level. At sites over 1000 m (3300 ft)
above sea level, the maximum power is de-rated 1% for every
additional 100 m (330 ft). If the installation site is higher than 2000 m
(6600 ft) above sea level, please contact your local ABB distributor or
representative for further information

ViIDration: .......ooiiiii Max 3.0 mm (0.12 in) 2 to 9 Hz, Max 10 m/s? (33 ft/s?) 9 to 200 Hz
sinusoidal

Ambient Conditions, Storage (in Protective Shipping Package)

AN TEMPEIAIUIE: ... -40°to 70°C (-40°to 158°F)

Relative Humidity:...........ccooiiiiiiiiii Less than 95%, no condensation allowed

Vibration Tested to (IEC 60068-2-6):..........ccceereerirerieniieennnnnn In accordance with ISTA 1A and 1B specifications

Bump Tested to (IEC 60068-2-29):.......ccuvveiiiiieiiiieiiieee e Max 100 m/s? (330 ft/sz) 11 ms (Tested 500 times each axis,

each pole; 3000 times total)
Ambient Conditions, Transportation (in Protective Shipping Package)

AN TEMPEIALUIE:.......eveeceeeeee e -40°to 70°C (-40°to 158°F)

Relative HUMIidity:.......ccooiiiiiiiiiec e Less than 95%, no condensation allowed

AtMOSPhEriC PresSsure:..... ..o 60 to 106 kPa (8.7 to 15.4 PSI)

Vibration Tested to (IEC 60068-2-6):..........cccceerverrurerreeneennen. Max 3.0 mm (0.14 in) 2 to 9 Hz, Max 15 m/s’ (49 ft/s®) 9 to
200 Hz sinusoidal

Bump Tested to (IEC 60068-2-29):.............oovmeeererrereerenen. Max 100 m/s® (330 ft/s®) 11 ms (Tested 500 times each

axis, each pole; 3000 times total)
Shock Tested to (IEC 60068-2-27)
R1: 76 cm (30in) R2:61cm (24in) R3:46cm (18in) R4:31cm (12in) R5&6:25cm (10in)



ACH550 Specifications (continued)

Cooling Information

Cooling Method: ........ooiiiiiiiieic e Integral fan(s)

POWET LOSS: ..ot Approximately 3% of rated power
Analog Inputs

QUANEIEY ... Two (2) programmable

Voltage Reference: ........cccooiiiiiiiiiiiic e 0 (2) to 10 V, 250kOhm, single ended

Current ReferenCe:........ooouvieiiiiiiiiie e 0 (4) to 20 mA, 1000hm, single ended

Potentiometer:..... ..o 10 VDC, 10 mA (1K to 10KOhms)
Input Updating Time.........cooiiiiiiiiiieeec e 8 ms

Terminal BIOCK Size .......cccviiiiiiiiiiiccee 2.3mm?/ 14AWG

Reference Power Supply

Reference VOIAge ............c.cvuveevceeeereeeeieeeees e +10 VDC, 1% at 25°C (77°F)
Maximum Load .........ccoooiiiiiiiii e 10 mA

Applicable Potentiometer .. ... 1 kOhm to 10 kOhm

Terminal BIOCK SIZ€ .....cccovvveeiiiieeciiee e 2.3mm?/ 14AWG

Analog Outputs

QUANEIEY ... Two (2) programmable current outputs
Signal LeVE ... 0 (4) to 20 mA

ACCUFACY ..ot nee e +/- 1% full scale range at 25°C (77°F)
Maximum Load Impedance..... ... 500 Ohms

Output Updating Time.............. ...2ms

Terminal BIOCK Size .......cccviiiiiiiiiiiceee e 2.3mm?/ 14AWG

Digital Inputs

QUANTIY . Six (6) programmable digital inputs
1SOIALION ... Isolated as one group

SIGNAI LEVEI ..o 24 VDC, (10V Logic 0)

INPUL CUITENT ... 15 mA at 24 VDC

Input Updating Time:........oooiiiiiiiiieeiececee e 4 ms

Terminal BIOCK Size .........cccocoiiiiiiiiiiiiii e, 2.3mm?/ 14AWG

Internal Power Supply

PrmMary USE .......oooiiiiiiiiiei et Internal supply for digital inputs
Vo] =T 1= USSR +24 VDC, max 250 mA

Maximum CUITENL: ... ....oiiiiii e 250 mA

ProteCtion: . ..o Short circuit protected

Relay Outputs

QUANTIY . Three (3) programmable relay (Form C) outputs
Switching Capacity:....... 8 A at 24 VDC or 250 VAC, 0.4 A at 120 VDC
Max Continuous Current: .. 2A RMS

Contact Material: ........... Silver Cadmium Oxide (AgCdO)
Isolation Test Voltage ... 4 kVAC, 1 minute

Output Updating Time .......coiiiiiiiiieeiieseeee e 12 ms

Terminal BIOCK Size .........coociiiiiiiiiiicec e 2.3mm?/ 14AWG

Protections

SiNGlE PhaSe .......cooiiiiiiiiie e Protected (input & output)
Overcurrent Trip Limit: ......ooooiiiiie e 3.5 x I2N instantaneous

Adjustable Current Regulation Limit: .........cccccooeeiiiiieeiiiees 1.1 x I2n (RMS) max.

Overvoltage Trip Limit: ... 1.30 x UN

Undervoltage Trip Limit:........cooiiiiiiiieieeeeeee e 0.65 x UN

Overtemperature (Heatsink):... +115°C (+239°F)

Auxiliary Voltage: .........cccccec.. Short Circuit Protected

Ground Fault: .......cocooiiiiei e Protected

Short CirCUt: .......oiiiiii e Protected

Microprocessor fault:..........c.oceiiiiiiiiiiii e Protected

Motor Stall Protection:..........cccceiiiiiiiiiiie e Protected

Motor Overtemperature Protection (12t):..........cccceevieiiiiinennns Protected

Input Power Loss of Phase: .........ccooiiiiiiiiiiiiiceccee e Protected

Loss of Reference:.........coocuieiiiiiiiiiiiiccce e Protected

Short Circuit Current Rating: ........cccoooiiiiiiiiiiiieee 100,000 RMS symmetrical Amperes
Input Line Impedance: ..........ccceiiiiiiiiiiiicce e Swinging choke 5% equivalent R1-R6, 3% equivalent R8
U = Input Voltage Un = Nominal Motor Voltage

U, = Output Voltage fn = Nominal Motor Frequency

Pn = Power — Normal Duty (HP) Ion = Nominal Motor Current — Normal Duty

Specifications are subject to change without notice. Please consult the factory when specifications are critical.
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ACH550 Control Panel

The ACH550 Control Panel is a multifunction control panel with full graphic LCD display and multiple
language capability. The control panel can be connected to and detached from the ACH550 at any time.
The panel can be used to upload and copy parameters to other ACH550 drives.

Run Indication and Shaft Direction

Control Panel Display Significance

Drive is running and at set point

Rotating arrow (clockwise or counterclockwise) Shaft direction is forward or reverse

Rotating arrow blinking Drive is operating but not at setpoint

Stationary arrow Drive is stopped

LED Indicators

The green LED indicates that the power is on and the drive is operating normally. The red LED indicates
a fault. A blinking green LED indicates an alarm condition. A blinking red LED indicates a fault that
requires power to be cycled off and on to reset the drive.

Fault Indications

The ACH550 Control Panel can display over 20 alarm and fault messages. The last fault and previous
faults (1 to 9) are retained in memory. The last fault and previous faults (1 & 2) also record important
diagnostic information to assist in troubleshooting. Most faults can be reset by pressing the RESET key
(Soft Key 1).

Parameters

Application specific parameters are immediately accessible through a selection of start-up “Assistants”. A
complete list of parameters is also available grouped by function in approximately 33 menu groups. One
of the basic menu functions can be used to display the complete list of changed parameters.

Real Time Clock

The Operator Control Panel includes a real time clock which provides Day, Date and Time information,
displayed in a choice of formats. The real time clock has a 10 year battery back up and provides time and
date stamping of drive faults and other events. The clock is also used by the ACH550s internal timer
functions, providing an integral time clock for start/stop control as well

as other control operations.

Cincinnati Bell Technology Solutions Q00820016
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Control Modes

When the HAND key is pressed, the drive starts and pressing the UP/DOWN keys can modify the
reference frequency. The HAND (keypad) control mode is indicated.

When the OFF key is pressed, the drive stops and the OFF control mode is indicated.

When the AUTO key is pressed, the AUTO control mode is indicated. The drive can be started and
stopped using whichever remote start/stop command has been configured, a contact closure applied to
the start/stop input, a serial communication command or a process feedback signal. In AUTO mode the
drive speed is typically controlled by the external speed reference input or by the PID controller.

If the HAND key is pressed while the drive is running in the AUTO control mode, the drive continues to
run without changing speed, but ceases to respond to external input or PID speed reference changes.
(Bumpless transfer) Pressing the UP/DOWN keys can modify the reference frequency.

If the AUTO key is pressed while the drive is running in the HAND control mode and an external start

command is present, the drive continues to run and follows the acceleration or deceleration control ramp
to the speed set by the external input or PID speed reference. (Bumpless transfer)

Cable Connections

Terminal Description Note
. Use of 1~ supply requires 50% derate of output current

U1, Vi, Wi 3~ power supply input and is applicgglg fo?208 to 240 VAC operatign only.
PE / GND Protective Ground Follow local rules for cable size.
U2, v2, W2 Power output to motor
Uc+, Uc- DC bus
X11to 18 Control Wiring Low voltage control — Use shielded cable
X119 to 27 Control Wiring Low voltage or 115VAC
X128 to 32 Serial Communications Use shielded cable

Follow local codes for cable size. To avoid electromagnetic interference, use separate metallic conduits
for input power wiring, motor wiring, control and communications wiring. Keep these four classes of wiring
separated in situations where the wiring is not enclosed in metallic conduit. Also, keep 115VAC control
wiring separated from low voltage control wiring and power wiring.

Use shielded cable for control wiring.
Ampacity is based on the use of 60 °C rated power cable up to 100 Amps (75 °C over 100 Amps).

Refer to the included tables for current ratings, fuse recommendations and maximum wire size capacities
and tightening torques for the terminals. The ACH550 is suitable for use on a circuit capable of delivering
not more than 100,000 RMS symmetrical amperes, 480 V maximum. The ACH550 has an electronic
motor protection feature that complies with the requirements of the National Electric Code (NEC). When
this feature is selected and properly adjusted. Additional overload protection is not required unless more
than one motor is connected to the drive or unless additional protection is required by applicable safety
regulations.

For CE installation requirements, see ABB publication CE-US-02 “CE Council Directives and Variable
Speed Drives.” Contact your local ABB representative for specific IEC installation instructions.

Cincinnati Bell Technology Solutions Q00820016
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ACHS550 with ABB E-Clipse bypass [|Overview

ABB E-Clipse bypass Standard Features

° Door Interlocked Disconnect or Circuit e Two Contactor Bypass
Breaker

o English Language Back-Lit LCD Display e System Status Display

° Operator Control Panel e Bypass Diagnostics Display

° LED Status Pilot Lights e Drive Exclusive Fast-Acting Fuses

o Smoke Control e Electronic Motor Overload Protection

° Override Mode e Damper Control - VFD and Bypass Modes

o Serial Communications e 6 Digital Inputs (5 programmable)

° 5 Programmable Relay Outputs (Form C) e Single Phase Protection in VFD & Bypass

Mode

o 100% Functionality with Drive Removed e Bullet Proof Contactor Protection

° Programmable Auto Transfer to Bypass e Serial Communications Pass Through 1/0

o Plain English Safety Annunciation e Proof-of-Flow Indication & Action

o UL & cUL Listed e Conformal Coated Circuit Boards

o Seismic Zone 4 Certified (IBC 2006) e +30%; -35% Input Voltage Tolerance

° UL Type 1 or Type 12 Enclosure e Run Permissive Circuit

° Programmable Class 10, 20, or 30 OL e Supervisory Control

° Automatic Restart e UL Listed I°T Electronic Overload

° 24 Month Parts and Labor Warranty (with e UL Listed and tested 100,000 Ampere
Certified Start-up) SCCR (VCR and BCR Units)

The ACH550 with ABB E-Clipse bypass is an ACH550 HVAC Drive in an integrated UL Type 1, UL Type
12 or NEMA 3R enclosure with a bypass motor starter. The ACH550 with ABB E-Clipse bypass provides
an input disconnect switch or circuit breaker with door mounted and interlocked operator (padlockable in
the OFF position), a bypass starter, electronic motor overload protection, a local programming and
operator keypad with indicating lights, provisions for external control connections, and serial
communications capability. Certain configurations (+F267) also provide a drive service switch.

The ACH550 with ABB E-Clipse bypass includes two contactors. One contactor is the bypass contactor,
used to connect the motor directly to the incoming power line in the event that the ACH550 is out of
service. The other contactor is the ACH550 output contactor that disconnects the ACH550 from the
motor when the motor is operating in the Bypass mode. The drive output contactor and the bypass
contactor are electrically interlocked to prevent “back feeding”.

The ACH550 with ABB E-Clipse bypass is a microprocessor-
controlled “intelligent” system which features programmable Class 20
or 30 overload curves, programmable underload (broken belt) and
overload trip or indication. Also included as standard features are
single-phase protection in bypass mode, programmable manual or
automatic transfer to bypass, fireman’s override, smoke control,
damper control, no contactor chatter on brown-out power conditions
and serial communications. Should a drive problem occur, fast acting
fuses exclusive to the ACH550 drive path disconnect the drive from
the line prior to clearing upstream branch circuit protection,
maintaining bypass capability.

Cincinnati Bell Technology Solutions Q00820016
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Serial communications

All ABB E-Clipse bypass units have the following Embedded Fieldbus (EFB) protocols included as
standard: Modbus RTU; Johnson Controls N2; Siemens Building Technologies FLN (P1); and BACnet
(MS/TP).

The ACH550 with ABB E-Clipse bypass has the ability to monitor VFD/Bypass mode of operation, the
status of the bypass H-O-A switch, bypass fault and override status over serial communication. In
addition, the user can monitor and / or control over 45 points of bypass information via the
communications protocols. Serial communication capabilities include - bypass run-stop control; the ability
to force the unit to bypass; and the ability to control all relay outputs. The DDC system can monitor
bypass feedback such as, current (in amps), kilowatt hours (resettable), operating hours (resettable), and
bypass logic board temperature. The DDC system is also capable of monitoring the bypass relay output
status, and all digital input status’. All bypass diagnostic warning and fault information is transmitted over
the serial communications bus. Remote system (drive or bypass) fault reset is possible.

Vertical & Standard ABB E-Clipse bypass Exterior Views
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ABB E-Clipse bypass Operator Control

ACH550 Control Panel

The ACH550 Control Panel is a keypad with an LCD unit that provides status indication and operator
controls for the ACH550 drive. In normal operation with the ABB E-Clipse bypass, the ACH550 should be
placed in the Auto mode of operation by pressing the Auto key on the ACH550 Control Panel. Refer to
the ACH550 Useris Manual for additional information on the ACH550 Control Panel and other aspects of
ACHS550 operation.

Bypass Control Keypad

The ABB E-Clipse bypass has a separate keypad with an LCD unit that provides status indication and
programming of the system. This keypad is also used for selecting the Drive or Bypass mode of
operation and manually starting and stopping the motor in the Bypass mode. The bypass keypad has
LED indicating lights that indicate the status of both the bypass and the drive as well as an LCD display
that provides programming, status and warning/fault indications.

The illustration below shows the bypass control keypad and identifies the keys and LED indicating lights.

The functions of the various keys and LEDs are described in the following table.
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Enabled LED

The Enabled LED is illuminated green under the following conditions:
e Both the Safety Interlock(s) and Run Enable contacts are
closed.
e The Safety Interlock(s) contact are closed with no Start
command present.
The Enable LED flashes green if the Run Enable contact is open and
when the Safety Interlock contact(s) are closed and a Start command
is present.
The Enable LED is illuminated red when the Safety Interlock
contact(s) are open.

Drive Selected LED

The Drive Selected LED is illuminated green when the drive has been
selected as the power source for the motor and no drive fault is
present.

Bypass Selected LED

The Bypass Selected LED is illuminated green when the bypass has
been selected as the power source for the motor and no bypass fault
is present.

Motor Run LED

The Motor Run LED is illuminated green whenever the system is
running. The Motor Run LED flashes green to indicate the system
has been placed in an Override operating mode.

Drive Faulted LED

The Drive Fault LED is illuminated red when the bypass has lost its’
communications link with the drive or when the motor or drive
protection functions have shut down the drive.

Bypass Faulted LED

The Bypass Faulted LED is illuminated or flashes red when the motor
or bypass protective functions have shut down the bypass.

Drive Key The Drive Key selects the drive as the power source for the motor.

Bypass Key 'Ir:;?o?ypass Key selects the bypass as the power source for the

Auto Key The Auto key selects the Auto Start contact or serial communications
as the means for starting and stopping the motor in the bypass mode.
The Off/IReset key may be used to manually stop the motor if the
motor is running on bypass power. The Off/Reset Key also resets

Off/Reset Key most bypass faults. It may take geveral minutes before th_e_ bypass
can be reset after an overload trip. If a bypass fault condition is
present, the second push of the Off/Reset key puts the bypass in the
Off mode.

Hand Key The Hand key can be used to manually start the motor when the
bypass has been selected as the power source for the motor.

UP Key Used to navigate through system programming steps.

Down Key Used to navigate through system programming steps.

Cincinnati Bell Technology Solutions
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Control Modes

Drive mode

Under normal conditions the system is in the Drive mode. The ACH550 drive provides power to the
motor and controls its speed. The source of the drive’s start/stop and speed commands is determined by
the Auto or Hand mode selection of the drive’s keypad. Commands come from the control terminals or
serial communications when the Auto mode has been selected or from the drive keypad when the Hand
mode has been selected. The user can normally switch to the Drive mode by pressing the Drive key on
the bypass keypad.

Bypass mode

In the Bypass mode, the motor is powered by AC line power through the bypass contactor. The source of
the bypass’start/stop commands is determined by the Auto or Hand mode selection of the bypass’
keypad. Commands come from the control terminals or serial communications when the Auto mode has
been selected or from the bypass keypad when the Hand mode has been selected. The user can
normally switch to the Bypass mode by pressing the Bypass key on the bypass keypad.

Bypass Override mode

In the Bypass Override (Override 2) mode, the motor is powered by AC line power through the bypass
contactor. The source of the start command is internal and unaffected by external stop commands. The
VFD Keypad and the Bypass Keypad will not accept user commands when the system is in Bypass
Override mode (the keypad user inputs are disabled). The user can switch to the Bypass Override mode
by closing the Bypass Override input contact (DI 5-if programmed). When the Bypass Override input
contact is closed, the system is forced to bypass and does not respond to the Drive and Bypass keys.
The Motor Run LED flashes green when the system is in override. While in Bypass Override the system
responds to bypass overloads and programmed faults. The system may be custom programmed to
acknowledge or disregard certain faults, safeties and enables. The unit is default programmed to ignore
all external safeties and run enables. See Group 17 for programmability of the digital input and fault
functions. Normally when the Bypass Override input contact is switched from closed to open, the system
switches to the Drive mode and can be controlled using the Drive and Bypass keys. The exception to this
is when the Smoke Control (Override 1) input contact is closed, in which case the system remains in
Smoke Control operation.

Hand mode

When the system is in the Bypass mode, the operator can manually start the motor by pressing the Hand
key. The motor will run and the Hand LED will be illuminated green. In order to run the motor, the Safety
Interlock and Run Enable contacts must be closed (green Enable LED) and any bypass fault must be
reset.

Auto mode

In the Auto mode the bypass start/stop command comes from the Start/Stop input terminal on the bypass
control board or from serial communications — if programmed. The Auto mode is selected by pressing
the Auto key on the bypass keypad. The Auto LED is illuminated green when the bypass is in the Auto
mode. If the system is in the Bypass mode, the motor will run across the line if the Auto mode is
selected, the Start/Stop, Safety Interlock and Run Enable contacts are closed and any bypass fault is
reset.

Off Mode

If the motor is running in the Bypass mode, the operator can manually stop the motor by pressing the
OFF key. The Motor Running LED will go out. The motor can be restarted by pressing the Hand key or
the bypass can be returned to the Auto mode by pressing the Auto key. If the system is in the Drive
mode, pressing the OFF key will take the bypass out of the Auto mode, but will not affect motor operation
from the drive. If the system is switched to the Bypass mode, a motor that is running will stop.
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Programmable Relay Contact Outputs

The ABB E-Clipse bypass has five programmable relay outputs as standard. The default programming
descriptions for these relay outputs is described below.

Bypass Not Faulted

The Bypass Not Faulted relay is energized during normal operation. The Bypass Not Faulted relay is de-
energized when a bypass fault has occurred.

System Running

The System Running relay is energized when the ABB E-Clipse bypass System is running. The System
Running relay provides an output when the motor is running whether powered by the ACH550 drive or
the bypass.

System Started

The System Started relay is energized when the ABB E-Clipse bypass system is started. Three
conditions must be met in order for the relay to energize. 1) a Start command must be present, 2) the
Safety Interlock input contact must be closed and 3) there can be no fault present in the system. The
Start command can come from the bypass control board terminal block, the ACH550 keypad, the bypass
keypad, or serial communications depending on the operational mode selected. The System Started
relay is ideal for use in damper actuator circuits, opening the dampers only under those conditions where
the system is preparing to run the motor. The System Started relay will de-energize, closing the dampers
if the safeties open, the system faults, or when a Stop command is issued.

Bypass Selected

Relay output four is factory default programmed for Bypass Selected. The relay will be energized
anytime the user has placed the system in Bypass mode.

Bypass Auto

Relay Output five is factory default programmed for Bypass Auto. The relay will be energized anytime the
user has placed the bypass in the Auto mode.

The complete list of programmable relay output functions follows:

0 =NOT SEL
1=SYS READY

2 =SYS RUNNING
3 =SYS STARTED
4 = BYPASS SEL
5 =BYPASS RUN

10 = DRV NOT FLT
11 = DRIVE ALARM
12 = OVERRIDE

13 = BYPASS HAND
14 = BYPASS OFF
15 = BYPASS AUTO

20 = BYP UNDERLD
21 = PCB OVERTMP
22 = SYS UNDERLD
23 =SYSTEM FLT
24 = SYS FLT/ALM
25=8YS EXT CTL

6 = BYPASS FLT

7 =BYP NOT FLT
8 = BYPASS ALRM
9 = DRIVE FAULT

16 = COM CTRL

17 = SYS ALARM

18 = BYPASS FLT/ALM
19 = BYP OVERLD

26 = SYS OVERLD
27 = CONTACT FLT

Cable Connections

The following illustrations show the ACH550 with ABB E-Clipse bypass cable connection points for the
various enclosure styles. The illustrations indicate the location of input and output power connections as
well as equipment and motor grounding connection points.

ACHS550 drives are configured for wiring access from the bottom only on Vertical ABB E-Clipse bypass
units and from the top only on Standard ABB E-Clipse bypass units. At least three separate metallic
conduits are required, one for input power, one for output power to the motor and one for control signals.
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All ABB E-Clipse bypass units provided with a circuit breaker input - VCR and BCR configurations have a
panel short circuit current rating of 100,000 RMS symmetrical Amperes. Units provided with a disconnect
input - VDR and BDR configurations require separate external low peak fuses (supplied by others) to
obtain the 100,000 KAIC SCCR.

Terminal Sizes

Power and motor cable terminal sizes are shown in the Submittal Schedule Details and in the Wire Size
Capacities of Power Terminals Table. The information provided is for connections to an input circuit
breaker or disconnect switch, a motor terminal block, overload relay and ground lugs. The table also lists
torque that should be applied when tightening the connections.

Protections

All ABB E-Clipse bypass units include the following protective features: single phase input and output;
motor open phase; motor overload (UL Listed); stuck contactor; contactor coil open; undervoltage; motor
underload (proof-of-flow / broken belt); serial communications loss; and overtemperature. All printed
circuit boards are conformally coated as standard.

Internal Layout Drawings

Standard Wall Mount ABB E-Clipse Bypass

Standard Floor Mount ABB E-Clipse Bypass
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Control Terminals

The control wiring includes connections to an analog speed command signal and a start/stop relay
contact for controlling the motor in the AUTO mode. There may also be connections to external run
enable interlock contacts and a connection from the Motor Run contact to an external status indication
circuit. For a detailed description of the control circuit functions and alternate Control Connection
diagrams, refer to the ACH550 with ABB E-Clipse bypass Users Manual.
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11 :’ Relay Cutpet 1 (Parameter 1401) BYP NOT FLT

Defaus Cperation: Sypass Mol Faulled 11 comneclecg o 13
13 —— Bypass Faulled 19 connecled o 12

14 Relay Culput 2 (Parameter 1404) SYS RUNNING
15 :’ Defaut Operation: System Running 14 connected o1&

16—

18

17 :_I Relay Output 3 (Parameter 1407) 8Y3 STARTED

8 Defaut Operation: Syezem Started 17 connected (o 12

18—

20 Relay Culput 4 [Parameler 1410) BYPASS SEL
H :_! Defauit Operation: Sypass Selected 20 connecled o 22

2 —

23 Relay Output 5 (Parameler 1413) BYPASS AUTO
24 Q Defaus Cperation: Sypass In Auto 23 connecled Lo 25

25—

Basic Control Connections for Damper Actuator Control
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Dimension Drawing for 60 HP
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Dimension Drawing for 125 HP, 150 HP
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Power Drawing for 125 HP, 150 HP
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Connection Drawing for 60 HP, 125 HP, 150 HP
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Submittal Schedule

This schedule includes the products supplied as part of this submittal.

Schedule Motor Data’ Drive Data
Tag / Output
Item Qty Equipment ID HP FLA Voltage Product ID HP Amps Voltage
460 480
1 1 15 HP 15 21 VAC ACH550-BCR-023A-4+B055 15 23 VAC

Notes: 1. AC Motor Data is per National Electrical Code Table 430.250 for typical motors used in most applications and is provided as
typical data only. DC motor data is per typical industry standards. Actual motor data may vary.
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Submittal Schedule Details for 15 HP

Item Tag / Equipment ID Product ID

1 15 HP ACH550-BCR-023A-4+B055

Item Description

Input Voltage: 480 VAC

Rated Output Current: 23 AMPS
Construction: E-clipse-Bypass, Circuit Breaker
Enclosure: NEMA 12 UL Type 12

Nominal Horsepower: 15

Frame Size: R2

Input Disconnecting Means: Circuit Breaker
Bypass: E-Clipse Bypass

Input Impedance: 5%

Short Circuit Current Rating: 100 kA
Communication Protocols: Johnson Controls N2, Siemens Buildings Technologies FLN (P1), Modbus RTU,
BACnet

Other Options:

Drive Input Fuse Ratings'

(Note: Drive is UL approved without the need for input fuses. Fuse rating information provided for customer reference)

Amps (600 V) Bussmann Type
30 KTK-R-30
Wire Size Capacities of Power Terminals
Circuit Breaker | Disconnect Switch Terminal Block Overload Relay Ground Lug
#8 N/A e N/A #4
40 in-lbs N/A in-bs N/A 35 in-Ibs

Dimensions and Weights

Height Width Depth Weight Di . .
. . . imension Drawing
in/ mm in/ mm in/ mm lbs / kg
3AUA0000016376
33.2/842 17.4 /443 13.5 /343 84 /38.1 Sheet 1
Heat Dissipation & Airflow Requirements
Power Losses Airflow
Watts BTU/Hr CFM CM/Hr
337 1150 52 88

Reference Drawings

Power Wiring Connection Diagram Dimension Detail

BCBDRO16CC-A 3AUA0000016376

BCOOR0O12PW-A Sheet 1
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ACH550 Product Overview

Description

The ACH550 series is a microprocessor based Pulse Width Modulated (PWM) adjustable speed AC
drive. The ACH550 drive takes advantage of sophisticated microprocessor control and advanced IGBT
power switching technology to deliver high-performance control of AC motors for a wide range of HVAC
applications.

With drives ranging from 1 to 550 HP, the ACH550 series features a universal full graphic interface that
“speaks” to the operator in plain English phrases, greatly simplifying set-up, operation, and fault
diagnosis. The ACH550 is also programmable in fourteen other languages.

Each ACH550 drive comes equipped with an extensive library of pre-programmed HVAC application
macros which, at a touch of a button, allow rapid configuration of inputs, outputs, and performance
parameters for specific HVAC applications to maximize convenience and minimize start-up time. The
ACHS550 series can handle the most demanding commercial applications in an efficient, dependable, and
economic manner.
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ACH550 Standard Features

UL, cUL labeled and CE marked
EMI/RFI Filter (1 Environment, Restricted Distr bution)
Start-Up Assistants
Maintenance Assistants
Diagnostic Assistants
Real Time Clock
Includes Day, Date and Time
Operator Panel Parameter Backup (read/write)
Full Graphic and Multilingual Display
for Operator Control, Parameter Set-Up and Operating
Data Display:
Output Frequency (Hz)
Speed (RPM)
Motor Current
Calculated % Motor Torque
Calculated Motor Power (kW)
DC Bus Voltage
Output Voltage
Heatsink Temperature
Elapsed Time Meter (reset-able)
KWh (reset-able)
Input / Output Terminal Monitor
PID Actual Value (Feedback) & Error
Fault Text
Warning Text
Three (3) Scalable Process Variable Displays
User Definable Engineering Units
Two (2) Programmable Analog Inputs
Six (6) Programmable Digital Inputs
Two (2) Programmable Analog Outputs
Up to six (6) Programmable Relay Outputs (Three (3) Standard)
Adjustable Filters on Analog Inputs and Outputs
Mathematical Functions on Analog Reference Signals
All Control Inputs Isolated from Ground and Power
Four (4) Resident Serial Communication Protocols
Johnson Controls N2
Siemens Building Technologies FLN (P1)
Modbus RTU
BACnet (MS/TP)
Input Speed Signals
Current 0 (4) to 20 mA
Voltage 0 (2) to 10 VDC
Increase/Decrease Reference Contacts
(Floating Point)
Serial Communications
Start/Stop
2 Wire (Dry Contact Closure)
3 Wire (Momentary Contact)
Application of Input Power
Application of Reference Signal (PID Sleep/Wake-Up)
Serial Communications
Start Functions
Ramp
Flying Start
Premagnetization on Start
Automatic Torque Boost
Automatic Torque Boost with Flying Start
Auto Restart (Reset) — Customer Selectable and
Adjustable
Stop Functions
Ramp or Coast to Stop
Emergency Stop
DC Braking / Hold at Stop
Flux Braking
Accel/Decel
Two (2) sets of Independently Ramps
Linear or Adjustable ‘S’ Curve Accel/Decel Ramps

HVAC Specific Application Macros
Separate Safeties (2) and Run Permissive Inputs
Damper Control
Override Input (Fire Mode)
Timer Functions
Four (4) Daily Start/Stop Time Periods
Four (4) Weekly Start/Stop Time Periods
Four Timers for Collecting Time Periods and
Overrides
Seven (7) Preset Speeds
Supervision Functions
Adjustable Current Limit
Electronic Reverse
Automatic Extended Power Loss Ride Through (Selectable)
Programmable Maximum Frequency to 500 Hz
PID Control
Two (2) Integral Independent Programmable PID
Setpoint Controllers (Process and External)
External Selection between Two (2) Sets of Process
PID Controller Parameters
PID Sleep/Wake-Up
Motor Control Features
Scalar (V/Hz) and Vector Modes of Motor Control
V/Hz Shapes
Linear
Squared
Energy Optimization
IR Compensation
Slip Compensation
Three (3) Critical Frequency Lockout Bands
Preprogrammed Protection Circuits
Overcurrent
Short Circuit
Ground Fault
Overvoltage
Undervoltage
Input Phase Loss
Output Device (IGBT) Overtemperature
Adjustable Current Limit Regulator
UL508C approved Electronic Motor Overload (I°T)
Programmable Fault Functions for Protection Include
Loss of Analog Input
Panel Loss
External Fault
Motor Thermal Protection
Stall
Underload
Motor Phase Loss
Ground Fault
5% Input Impedance
Equivalent 5% Impedance with Internal Reactor(s)
Patented Swinging Choke Design for Superior
Harmonic Mitigation (R1 to R4)
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ACHb550 Specifications

Input Connection

INput Voltage (Ur)..c.ooeeiieeiceieesie e 208/220/230/240 VAC 3-phase +/-10%
208/220/230/240 VAC 1-phase +/-10%
380/400/415/440/460/480 VAC 3-phase +/-10%
500/600 VAC 3-phase +/-10%

FreQUENCY: ... 48 - 63 Hz

Line Limitations: ........ccooiiiiiiiieee e Max +/-3% of nominal phase to phase input voltage
Fundamental Power Factor (COS @): .....ccccovveiieiiieiiiiieeae 0.98 at nominal load

CONNECHION: ... Ui, Vi, Wy (U4, V4, 1-phase)

Output (Motor) Connection
Output Voltage: ...
Output Frequency: ..

...0 to Uy, 3-phase symmetrical, U; at the field weakening point
...-500 to 500 Hz

Frequency ResolUution: ..........ccccoeiiiiiiiiiiieecee e 0.01 Hz
Continuous Output Current:
Variable TOrque: .......ccoooviiiiiiiiiiie e 1.0 * Iy (Nominal rated output current, Variable Torque)
Short Term Overload Capacity:
Variable TOrqQUE:.......ooviererieieeeere e 1.1 lan, (1 min/10 min)
Peak Overload Capacity:
Variable TOrqUe:........coviiiiriiiieeee e 1.35 * lan, (2 sec/1 min)
Base Motor Frequency Range: ...10 to 500 Hz
Switching FrequeNCY: .......coviiiiiiiicee e 1,4, 80r 12 kHz
Acceleration Time: .....ccooiiiiiiiieie e 0.11t0 1800 s
Deceleration Time: . ...0.1t0 1800 s
Efficiency: ..o ...0.98 at nominal power level
Short Circuit Withstand Rating: ...........ccccoviiiiniiiiee 100,000 AIC (UL) w/o fuses
CONNECHON: ..o U, Vo, W>
Enclosure
S I e UL (NEMA) Type 1, Type 12, or Type 3R
UL Plenum Rated Type 1, Type 12
Agency Approval
Listing and ComplianCe:.........ccceiiiiiiieiie e UL, cUL, CE
Ambient Conditions, Operation
AIr TEMPEIALUIE:.....coeiieieeicieeeieiete et sre e 0° to 40°C (32° to 104°F), above 40°C the maximum output current is
de-rated 1% for every additional 1°C (up to 50°C (122°F)) maximum
limit.
Relative HUMIdity:.......cooiiiiiiiii e 5 to 95%, no condensation allowed, maximum relative humidity is 60%

in the presence of corrosive gasses

IEC e 60721-3-1, 60721-3-2 and 60721-3-3
3C1 and 3C2
...382
0 to 1000 m (3300 ft) above sea level. At sites over 1000 m (3300 ft)
above sea level, the maximum power is de-rated 1% for every
additional 100 m (330 ft). If the installation site is higher than 2000 m
(6600 ft) above sea level, please contact your local ABB distributor or
representative for further information
VIDration:......ooiiii e Max 3.0 mm (0.12 in) 2 to 9 Hz, Max 10 m/s? (33 ft/s?) 9 to 200 Hz
sinusoidal
Ambient Conditions, Storage (in Protective Shipping Package)
-40°to 70°C (-40°to 158°F)
...Less than 95%, no condensation allowed
....In accordance with ISTA 1A and 1B specifications
Max 100 m/s? (330 ft/s?) 11 ms (Tested 500 times each axis,
each pole; 3000 times total)
Ambient Conditions, Transportation (in Protective Shipping Package)
........................................................................ -40°to 70°C (-40°to 158°F)
...Less than 95%, no condensation allowed
60 to 106 kPa (8.7 to 15.4 PSI)
......................................... Max 3.0 mm (0.14 in) 2 to 9 Hz, Max 15 m/s? (49 ft/s?) 9 to
200 Hz sinusoidal
............................................ Max 100 m/s? (330 ft/s?) 11 ms (Tested 500 times each
axis, each pole; 3000 times total)

Shock Tested to (IEC 60068-2-27)
R1: 76 cm (30in) R2:61cm (24in) R3:46cm (18in) R4:31cm (12in) R5 & 6:25cm (10in)
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ACH550 Specifications (continued)

Cooling Information

Cooling Method:........ccoiiiiiiiie e Integral fan(s)

POWET LOSS: ...t Approximately 3% of rated power
Analog Inputs

QUANETY . ...t Two (2) programmable

...0 (2) to 10 V, 250kOhm, single ended
...0 (4) to 20 mA, 1000hm, single ended
10 VDC, 10 mA (1K to 10KOhms)

Input Updating Time........ccooooiiiiiiiiiieeeee e 8 ms

Terminal BIOCK Size.........ccccooiiiiiiiiiiiicee e 2.3mm? / 14AWG

Reference Power Supply

Reference Voltage........ccoccveireiieneiceieee e +10 VDC, 1% at 25°C (77°F)

Maximum Load .10 mA

Applicable Potentiometer.............cccoeeeiiiiiiiiiiicicieee e, 1 kOhm to 10 kOhm

Terminal BIOCK Size.........cccooviiiiiiiiiiiiiecee e 2.3mm? / 14AWG

Analog Outputs

Quantity......... ...Two (2) programmable current outputs

Signal Level... ...0 (4) to 20 mA

ACCUrACY....veveueieieeeaveneaeens ...+/- 1% full scale range at 25°C (77°F)

Maximum Load Impedance...........ccccovrieiiinienieniceeseee 500 Ohms

Output Updating Time........cooiiiiiiiiiiiicce e 2ms

Terminal BIOCK Size.........cccoooiiiiiiiiiiiiiee 2.3mm? / 14AWG

Digital Inputs

QUANTIEY et e e Six (6) programmable digital inputs

Isolation ...Isolated as one group

SIgNal LEVEL. ..o 24 VDC, (10V Logic 0)

INPUL CUITENT. ... 15 mA at 24 VDC

Input Updating Time: .4 ms

Terminal BIOCK Size.........ccccooiiiiiiiiiiiiiccee 2.3mm? / 14AWG

Internal Power Supply

Primary USe.......oooiiiiieeee e Internal supply for digital inputs

VORAGE! ...t +24 VDC, max 250 mA

Maximum CUMTENE:........eiiiieiiicee e 250 mA

Protection:..... ..o Short circuit protected

Relay Outputs

QUANETY ... Three (3) programmable relay (Form C) outputs
...8 Aat 24 VDC or 250 VAC, 0.4 A at 120 VDC

Max Continuous Current:............cccoiiiiiiiiniciieiee e 2A RMS

Contact Material:.........c.oociiiiiiii e Silver Cadmium Oxide (AgCdO)

...4 KVAC, 1 minute

Isolation Test Voltage....

Output Updating Time.... .12 ms

Terminal BIOCK SizZe.......cooiiiiiiiieee e 2.3mm?/ 14AWG
Protections

SiNGle PhaSse........oouiiiiiiiiiic e Protected (input & output)
Overcurrent Trip Limiti........cooeeiiiieiiieceeccec e 3.5 x I2N instantaneous

Adjustable Current Regulation Limit:. ...1.1 x I2n (RMS) max.

...1.30 x UN

0.65 x UN

+115°C (+239°F)

...Short Circuit Protected

...Protected

...Protected

...Protected

...Protected

Protected

Protected

...Protected

100,000 RMS symmetrical Amperes
Swinging choke 5% equivalent R1-R6, 3% equivalent R8

Us = Input Voltage Un = Nominal Motor Voltage
U, = Output Voltage fn = Nominal Motor Frequency
Pn = Power — Normal Duty (HP) Ion = Nominal Motor Current — Normal Duty

Specifications are subject to change without notice. Please consult the factory when specifications are critical.
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ACH550 Control Panel

The ACH550 Control Panel is a multifunction control panel with full graphic LCD display and multiple
language capability. The control panel can be connected to and detached from the ACH550 at any time.
The panel can be used to upload and copy parameters to other ACH550 drives.

Run Indication and Shaft Direction

Control Panel Display Significance

Drive is running and at set point

Rotating arrow (clockwise or counterclockwise) Shaft direction is forward or reverse

Rotating arrow blinking Drive is operating but not at setpoint

Stationary arrow Drive is stopped

LED Indicators

The green LED indicates that the power is on and the drive is operating normally. The red LED indicates
a fault. A blinking green LED indicates an alarm condition. A blinking red LED indicates a fault that
requires power to be cycled off and on to reset the drive.

Fault Indications

The ACH550 Control Panel can display over 20 alarm and fault messages. The last fault and previous
faults (1 to 9) are retained in memory. The last fault and previous faults (1 & 2) also record important
diagnostic information to assist in troubleshooting. Most faults can be reset by pressing the RESET key
(Soft Key 1).

Parameters

Application specific parameters are immediately accessible through a selection of start-up “Assistants”. A
complete list of parameters is also available grouped by function in approximately 33 menu groups. One
of the basic menu functions can be used to display the complete list of changed parameters.

Real Time Clock

The Operator Control Panel includes a real time clock which provides Day, Date and Time information,
displayed in a choice of formats. The real time clock has a 10 year battery back up and provides time and
date stamping of drive faults and other events. The clock is also used by the ACH550s internal timer
functions, providing an integral time clock for start/stop control as well

as other control operations.
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Control Modes

When the HAND key is pressed, the drive starts and pressing the UP/DOWN keys can modify the
reference frequency. The HAND (keypad) control mode is indicated.

When the OFF key is pressed, the drive stops and the OFF control mode is indicated.

When the AUTO key is pressed, the AUTO control mode is indicated. The drive can be started and
stopped using whichever remote start/stop command has been configured, a contact closure applied to
the start/stop input, a serial communication command or a process feedback signal. In AUTO mode the
drive speed is typically controlled by the external speed reference input or by the PID controller.

If the HAND key is pressed while the drive is running in the AUTO control mode, the drive continues to
run without changing speed, but ceases to respond to external input or PID speed reference changes.
(Bumpless transfer) Pressing the UP/DOWN keys can modify the reference frequency.

If the AUTO key is pressed while the drive is running in the HAND control mode and an external start

command is present, the drive continues to run and follows the acceleration or deceleration control ramp
to the speed set by the external input or PID speed reference. (Bumpless transfer)

Cable Connections

Terminal Description Note
. Use of 1~ supply requires 50% derate of output current

U1, V1, Wi 3~ power supply input and is appncgag for 208 o 240 VAC operatign only.
PE / GND Protective Ground Follow local rules for cable size.
U2, v2, W2 Power output to motor
Uc+, Uc- DC bus
X11t0 18 Control Wiring Low voltage control — Use shielded cable
X119 to 27 Control Wiring Low voltage or 115VAC
X128 to 32 Serial Communications Use shielded cable

Follow local codes for cable size. To avoid electromagnetic interference, use separate metallic conduits
for input power wiring, motor wiring, control and communications wiring. Keep these four classes of wiring
separated in situations where the wiring is not enclosed in metallic conduit. Also, keep 115VAC control
wiring separated from low voltage control wiring and power wiring.

Use shielded cable for control wiring.
Ampacity is based on the use of 60 °C rated power cable up to 100 Amps (75 °C over 100 Amps).

Refer to the included tables for current ratings, fuse recommendations and maximum wire size capacities
and tightening torques for the terminals. The ACH550 is suitable for use on a circuit capable of delivering
not more than 100,000 RMS symmetrical amperes, 480 V maximum. The ACH550 has an electronic
motor protection feature that complies with the requirements of the National Electric Code (NEC). When
this feature is selected and properly adjusted. Additional overload protection is not required unless more
than one motor is connected to the drive or unless additional protection is required by applicable safety
regulations.

For CE installation requirements, see ABB publication CE-US-02 “CE Council Directives and Variable
Speed Drives.” Contact your local ABB representative for specific IEC installation instructions.
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ACH550 with ABB E-Clipse bypass — Overview

ABB E-Clipse bypass Standard Features

e Door Interlocked Disconnect or Circuit Breaker e Two Contactor Bypass

e English Language Back-Lit LCD Display e System Status Display

e Operator Control Panel e Bypass Diagnostics Display

e LED Status Pilot Lights e Drive Exclusive Fast-Acting Fuses

e Smoke Control e Electronic Motor Overload Protection

e Override Mode e Damper Control - VFD and Bypass Modes

e Serial Communications e 6 Digital Inputs (5 programmable)

e 5 Programmable Relay Outputs (Form C) e Single Phase Protection in VFD & Bypass

Mode

e 100% Functionality with Drive Removed e Bullet Proof Contactor Protection

e Programmable Auto Transfer to Bypass e Serial Communications Pass Through 1/0

e Plain English Safety Annunciation e Proof-of-Flow Indication & Action

e UL & cUL Listed e Conformal Coated Circuit Boards

e Seismic Zone 4 Certified (IBC 2006) o +30%; -35% Input Voltage Tolerance

e UL Type 1, Type 12 or Type 3R Enclosure e Run Permissive Circuit

e Programmable Class 10, 20, or 30 OL e Supervisory Control

e Automatic Restart e UL Listed I°T Electronic Overload

e 24 Month Parts and Labor Warranty (with e UL Listed and tested 100,000 Ampere
Certified Start-up) SCCR (VCR and BCR Units)

The ACH550 with ABB E-Clipse bypass is an ACH550 HVAC Drive in an integrated UL Type 12
enclosure with a bypass motor starter. The ACH550 with ABB E-Clipse bypass provides an input
disconnect switch or circuit breaker with door mounted and interlocked operator (padlockable in the OFF
position), a bypass starter, electronic motor overload protection, a local programming and operator
keypad with indicating lights, provisions for external control connections, and serial communications
capability.

The ACH550 with ABB E-Clipse bypass includes two contactors. One contactor is the bypass contactor,
used to connect the motor directly to the incoming power line in the event that the ACH550 is out of
service. The other contactor is the ACH550 output contactor that disconnects the ACH550 from the
motor when the motor is operating in the Bypass mode. The drive output contactor and the bypass
contactor are electrically interlocked to prevent “back feeding”.

The ACH550 with ABB E-Clipse bypass is a microprocessor-
controlled “intelligent” system which features programmable Class 20
or 30 overload curves, programmable underload (broken belt) and
overload trip or indication. Also included as standard features are
single-phase protection in bypass mode, programmable manual or
automatic transfer to bypass, fireman’s override, smoke control,
damper control, no contactor chatter on brown-out power conditions
and serial communications. Should a drive problem occur, fast
acting fuses exclusive to the ACH550 drive path disconnect the drive
from the line prior to clearing upstream branch circuit protection,
maintaining bypass capability.
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Damper Control Circuit (Run Permissive)

The damper control circuit closes a dry contact upon a start command to open a damper such as an
outdoor air damper, fire damper, isolation damper, etc. before the motor is allowed to operate in drive
mode or bypass mode regardless of the source of the run command. When the damper is fully open, a
normally open dry contact from the damper end-switch closes and allows the motor to operate. Up to four
dedicated inputs are provided for safety interlocks such as firestats, smoke detectors, etc.

The safety interlock inputs may also be linked to plain English keypad diagnostic indications to be
displayed on the LCD. The unit may be set-up to display any of the following diagnostics upon opening of
a digital input: Vibration Switch; Firestat; Freezestat; Over Pressure; Vibration Trip; Smoke Alarm; Safety
Open; Low Suction; Start Enable; Run Enable; Damper End Switch; Valve Open Proof; or Pre-Lube
Cycle. When any of these contacts open, the motor stops (in drive or bypass mode) and the damper is
commanded to close. Although it is not a recommend sequence of operation, this run permissive circuit
may also be controlled via serial communications.

Smoke Control and Override Modes

The ACH550 with ABB E-Clipse bypass has two Override modes of operation for critical control
situations. The Smoke Control Override accepts a normally open dry contact that forces the motor to run
in bypass and ignores all keypad inputs. In Smoke Control Override mode, the system acknowledges
high priority digital inputs such as overpressure safeties and damper end-switch run permissive proofs,
and disregards other, low priority digital inputs. See the attached sample wiring diagram for further
details. Smoke Control Override (Override 1) response is not field programmable. The unit will go into
smoke Override mode whenever DI6 is closed.

The second mode, Override 2, is fully programmable. Override 2 default programming is designed for
“Run to Destruction” operation. However, the end user can program the unit to acknowledge some
external inputs while ignoring others, ignore all external inputs or acknowledge all external inputs. This
mode is fully programmable to allow the user to program the response of the unit to match his local AHU.

Serial communications

All ABB E-Clipse bypass units have the following Embedded Fieldbus (EFB) protocols included as
standard: Modbus RTU; Johnson Controls N2; Siemens Building Technologies FLN (P1); and BACnet
(MS/TP).

The ACH550 with ABB E-Clipse bypass has the ability to monitor VFD/Bypass mode of operation, the
status of the bypass H-O-A switch, bypass fault and override status over serial communication. In
addition, the user can monitor and / or control over 45 points of bypass information via the
communications protocols. Serial communication capabilities include - bypass run-stop control; the ability
to force the unit to bypass; and the ability to control all relay outputs. The DDC system can monitor
bypass feedback such as, current (in amps), kilowatt hours (resettable), operating hours (resettable), and
bypass logic board temperature. The DDC system is also capable of monitoring the bypass relay output
status, and all digital input status’. All bypass diagnostic warning and fault information is transmitted over
the serial communications bus. Remote system (drive or bypass) fault reset is possible.
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ABB E-Clipse bypass Operator Control
ACH550 Control Panel

The ACH550 Control Panel is a keypad with an LCD unit that provides status indication and operator
controls for the ACH550 drive. In normal operation with the ABB E-Clipse bypass, the ACH550 should be
placed in the Auto mode of operation by pressing the Auto key on the ACH550 Control Panel. Refer to
the ACH550 User’s Manual for additional information on the ACH550 Control Panel and other aspects of
ACHS550 operation.

Bypass Control Keypad

The ABB E-Clipse bypass has a separate keypad with an LCD unit that provides status indication and
programming of the system. This keypad is also used for selecting the Drive or Bypass mode of
operation and manually starting and stopping the motor in the Bypass mode. The bypass keypad has
LED indicating lights that indicate the status of both the bypass and the drive as well as an LCD display
that provides programming, status and warning/fault indications.

The illustration below shows the bypass control keypad and identifies the keys and LED indicating lights.

The functions of the various keys and LEDs are described in the following table.
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Enabled LED

The Enabled LED is illuminated green under the following conditions:
e Both the Safety Interlock(s) and Run Enable contacts are
closed.
e The Safety Interlock(s) contact are closed with no Start
command present.
The Enable LED flashes green if the Run Enable contact is open and
when the Safety Interlock contact(s) are closed and a Start command
is present.
The Enable LED is illuminated red when the Safety Interlock
contact(s) are open.

Drive Selected LED

The Drive Selected LED is illuminated green when the drive has been
selected as the power source for the motor and no drive fault is
present.

Bypass Selected LED

The Bypass Selected LED is illuminated green when the bypass has
been selected as the power source for the motor and no bypass fault
is present.

Motor Run LED

The Motor Run LED is illuminated green whenever the system is
running. The Motor Run LED flashes green to indicate the system
has been placed in an Override operating mode.

Drive Faulted LED

The Drive Fault LED is illuminated red when the bypass has lost its’
communications link with the drive or when the motor or drive
protection functions have shut down the drive.

Bypass Faulted LED

The Bypass Faulted LED is illuminated or flashes red when the motor
or bypass protective functions have shut down the bypass.

Drive Key

The Drive Key selects the drive as the power source for the motor.

The Bypass Key selects the bypass as the power source for the

Bypass Key motor.

Auto Key The Auto key selects the Auto Start contact or serial communications
as the means for starting and stopping the motor in the bypass mode.
The Off/IReset key may be used to manually stop the motor if the
motor is running on bypass power. The Off/Reset Key also resets
most bypass faults. It may take several minutes before the bypass

Off/Reset Key can beyrrt)eset after an ove?load trip. If a bypass fault conditior){ Fi)s
present, the second push of the Off/Reset key puts the bypass in the
Off mode.

Hand Key The Hand key can be used to manually start the motor when the
bypass has been selected as the power source for the motor.

UP Key Used to navigate through system programming steps.

Down Key Used to navigate through system programming steps.
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Control Modes

Drive mode

Under normal conditions the system is in the Drive mode. The ACHS550 drive provides power to the
motor and controls its speed. The source of the drive’s start/stop and speed commands is determined by
the Auto or Hand mode selection of the drive’s keypad. Commands come from the control terminals or
serial communications when the Aufo mode has been selected or from the drive keypad when the Hand
mode has been selected. The user can normally switch to the Drive mode by pressing the Drive key on
the bypass keypad.

Bypass mode

In the Bypass mode, the motor is powered by AC line power through the bypass contactor. The source of
the bypass’start/stop commands is determined by the Auto or Hand mode selection of the bypass’
keypad. Commands come from the control terminals or serial communications when the Auto mode has
been selected or from the bypass keypad when the Hand mode has been selected. The user can
normally switch to the Bypass mode by pressing the Bypass key on the bypass keypad.

Smoke Control mode

In the Smoke Control (Override 1) mode, the motor is powered by AC line power through the bypass
contactor. The source of the Smoke Control command is DI 6 and is unaffected by external stop
commands. The VFD Keypad and the Bypass Keypad will not accept user commands when the system
is in Smoke Control mode (the keypad user inputs are disabled). The user can switch to the Smoke
Control mode by closing the Smoke Control input contact (DI 6). When the Smoke Control input contact
is closed, the system is forced to bypass and runs the motor. The Motor Run LED flashes green when
the system is in override. While in Smoke Control, the system only responds to certain inputs. Normally
when the Smoke Control input contact is switched from closed to open, the system returns to the
operating mode that existed prior to entering Smoke Control and can once again be controlled using the
Drive and Bypass keys. The exception to this is when the Bypass Override (Override 2) input contact is
closed, in which case the system switches to Bypass Override operation.

Bypass Override mode

In the Bypass Override (Override 2) mode, the motor is powered by AC line power through the bypass
contactor. The source of the start command is internal and unaffected by external stop commands. The
VFD Keypad and the Bypass Keypad will not accept user commands when the system is in Bypass
Override mode (the keypad user inputs are disabled). The user can switch to the Bypass Override mode
by closing the Bypass Override input contact (DI 5-if programmed). When the Bypass Override input
contact is closed, the system is forced to bypass and does not respond to the Drive and Bypass keys.
The Motor Run LED flashes green when the system is in override. While in Bypass Override the system
responds to bypass overloads and programmed faults. The system may be custom programmed to
acknowledge or disregard certain faults, safeties and enables. The unit is default programmed to ignore
all external safeties and run enables. See Group 17 for programmability of the digital input and fault
functions. Normally when the Bypass Override input contact is switched from closed to open, the system
switches to the Drive mode and can be controlled using the Drive and Bypass keys. The exception to this
is when the Smoke Control (Override 1) input contact is closed, in which case the system remains in
Smoke Control operation.

Hand mode

When the system is in the Bypass mode, the operator can manually start the motor by pressing the Hand
key. The motor will run and the Hand LED will be illuminated green. In order to run the motor, the Safety
Interlock and Run Enable contacts must be closed (green Enable LED) and any bypass fault must be
reset.
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Auto mode

In the Auto mode the bypass start/stop command comes from the Start/Stop input terminal on the bypass
control board or from serial communications — if programmed. The Auto mode is selected by pressing the
Auto key on the bypass keypad. The Auto LED is illuminated green when the bypass is in the Auto
mode. If the system is in the Bypass mode, the motor will run across the line if the Auto mode is
selected, the Start/Stop, Safety Interlock and Run Enable contacts are closed and any bypass fault is
reset.

Off Mode

If the motor is running in the Bypass mode, the operator can manually stop the motor by pressing the
OFF key. The Motor Running LED will go out. The motor can be restarted by pressing the Hand key or
the bypass can be returned to the Auto mode by pressing the Auto key. If the system is in the Drive
mode, pressing the OFF key will take the bypass out of the Auto mode, but will not affect motor operation
from the drive. If the system is switched to the Bypass mode, a motor that is running will stop.

Programmable Relay Contact Outputs

The ABB E-Clipse bypass has five programmable relay outputs as standard. The default programming
descriptions for these relay outputs is described below.

Bypass Not Faulted

The Bypass Not Faulted relay is energized during normal operation. The Bypass Not Faulted relay is de-
energized when a bypass fault has occurred.

System Running

The System Running relay is energized when the ABB E-Clipse bypass System is running. The System
Running relay provides an output when the motor is running whether powered by the ACH550 drive or the
bypass.

System Started

The System Started relay is energized when the ABB E-Clipse bypass system is started. Three
conditions must be met in order for the relay to energize. 1) a Start command must be present, 2) the
Safety Interlock input contact must be closed and 3) there can be no fault present in the system. The
Start command can come from the bypass control board terminal block, the ACH550 keypad, the bypass
keypad, or serial communications depending on the operational mode selected. The System Started
relay is ideal for use in damper actuator circuits, opening the dampers only under those conditions where
the system is preparing to run the motor. The System Started relay will de-energize, closing the dampers
if the safeties open, the system faults, or when a Stop command is issued.
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Bypass Selected

Relay output four is factory default programmed for Bypass Selected. The relay will be energized
anytime the user has placed the system in Bypass mode.

Bypass Auto

Relay Output five is factory default programmed for Bypass Auto. The relay will be energized anytime the
user has placed the bypass in the Auto mode.

The complete list of programmable relay output functions follows:

0 =NOT SEL 10 = DRV NOT FLT 20 = BYP UNDERLD
1=38YS READY 11 = DRIVE ALARM 21 = PCB OVERTMP
2 =8YS RUNNING 12 = OVERRIDE 22 = SYS UNDERLD
3 =S8SYS STARTED 13 = BYPASS HAND 23 =SYSTEM FLT

4 = BYPASS SEL 14 = BYPASS OFF 24 = SYS FLT/ALM

5 =BYPASS RUN 15 =BYPASS AUTO 25=S8SYS EXT CTL
6 = BYPASS FLT 16 = COM CTRL 26 = SYS OVERLD

7 =BYP NOT FLT 17 = SYS ALARM 27 = CONTACT FLT
8 = BYPASS ALRM 18 = BYPASS FLT/ALM

9 = DRIVE FAULT 19 = BYP OVERLD

Cable Connections

The following illustrations show the ACH550 with ABB E-Clipse bypass cable connection points for the
various enclosure styles. The illustrations indicate the location of input and output power connections as
well as equipment and motor grounding connection points.

ACHS550 drives are configured for wiring access from the bottom only on Vertical ABB E-Clipse bypass
units and from the top only on Standard ABB E-Clipse bypass units. At least three separate metallic
conduits are required, one for input power, one for output power to the motor and one for control signals.

All ABB E-Clipse bypass units provided with a circuit breaker input - VCR and BCR configurations have a
panel short circuit current rating of 100,000 RMS symmetrical Amperes. Units provided with a disconnect
input - VDR and BDR configurations require separate external low peak fuses (supplied by others) to
obtain the 100,000 KAIC SCCR.

Terminal Sizes

Power and motor cable terminal sizes are shown in the Submittal Schedule Details and in the Wire Size
Capacities of Power Terminals Table. The information provided is for connections to an input circuit
breaker or disconnect switch, a motor terminal block, overload relay and ground lugs. The table also lists
torque that should be applied when tightening the connections.

Protections

All ABB E-Clipse bypass units include the following protective features: single phase input and output;
motor open phase; motor overload (UL Listed); stuck contactor; contactor coil open; undervoltage; motor
underload (proof-of-flow / broken belt); serial communications loss; and overtemperature. All printed
circuit boards are conformally coated as standard.
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Dimension Drawing for 15 HP
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Power Drawing for 15 HP
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Connection Drawing for 15 HP
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CINCINNATI BELL

DOMESTIC BOOSTER SYSTEM

474"

D1

D2

D3

2-1

52

T T

1.6"

NOTE 1: SYSTEM IS SUPPLIED WITH DOUBLE ENDED
HEADERS FOR FLOW IN EITHER DIRECTION, EACH HEADER
IS SUPPLIED WITH 6" BUTTERFLY VALVE BETWEEN PUMPS.

NOTE 2: SYSTEM IS SUPPLIED WITH RUBRBER IN SHEAR
VIBRATION MOUNTS.

NOTE 3: SYSTEM IS SUPPLIED WITHOUT CONTROL
PANEL OR VARIABLE FREQUENCY DRIVES, SUPPLIED

2'-9.0"

0SPERGHS T

CR32-4-2

340"

SED T YLD

s

VC SYSTEMS

BY OTHERS. CINCINNATI BELL
DRAWN BY: CHECKED BY: DATE:
MRT HGV AUGUST 20, 2008
PUMP SC LE
UMP SCHEDU CORPORATE EQUIPMENT
PUMP MANUFACTURER MODEL NO. GPM HEAD HP SPEED POWER
P-1 VC SYSTEMS VCR32-4-2 150 250 15 3500 777-60-3
P-2 VC SYSTEMS VCR32-4-2 150 250" 15 3500 777-60-3
P-3 VC SYSTEMS VCR32-4-2 150 250" 15 3500 ?77-60-3




























Smart Saver® Page 1 0of 3
Nonresidential Custom Incentive Application
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 5/11

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Part1 Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Incentive approval is required PRIOR to equipment purchase, or any other activity which would indicate that the Duke Energy customer has
already decided to proceed.
Submitting this application does not guarantee an incentive will be approved.
Incentives are based on electricity conservation only.
Electric demand and/or energy reductions must be well documented with auditable calculations.

Simple payback without incentive must be greater than 1 year.
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Custom Application Part 1 document.

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Kevin Daniel, Building Manager (as agent for Cincinnati Bell)

Company Cincinnati Bell Telephone

Equipment Vendor / Project Engineer Contact Information

Name Fred Betts

Company Pedco

Location of Proposed VFD Project

Site Name Cincinnati Bell W 7th St.
Electric Account Number(s) 3480-0674-01
Site Address 209-229 West 7th Street, Cincinnati Ohio, 45202

Before proceeding with the custom application, please verify that your project is not on the prescriptive incentive application.
The prescriptive incentive applications can be found at:

KY http://www.duke-energy.com/kentucky-business/energy-management/energy-efficiency-incentives.asp
Kentucky only: custom incentives only available to K-12 school facilities; prescriptive incentives available for those not on rate TT.
OH http://www.duke-energy.com/ohio-business/energy-management/energy-efficiency-incentives.asp
NC http://www.duke-energy.com/north-carolina-business/energy-management/energy-efficiency-incentives.asp
SC http://www.duke-energy.com/south-carolina-business/energy-management/energy-efficiency-incentives.asp

Prescriptive incentives are already pre-approved and the application is submitted after project implementation.
Take note of the equipment eligibility on the prescriptive application before planning to utilize the prescriptive application.

11-465 MSD Custom DSMore Input CBT-Cooling Tower VFDs v8 10 10.xlsx Clg Twr #1
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Smart Saver®

Nonresidential Custom Incentive Application

Page 2 of 3

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 5/11
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Cooling Towers Type | Rev.
Quantity 2
Brake HP (BHP) at Full Load (see note 1) 58.8
Nameplate HP 60.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency |Electrical| aAnnual
Load BHP | Equipment as%of | @ Motor | Power | hours that
of Driven | @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) HP (%) (kw) (seenote2) [Jan | Feb | Mar| Apr [May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 58.8 98% 95| % 46.17 4,416 | 744 744 744 720 744 720 4,416
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running| 0.0 0% NA | % 0.00 0
Totals 4,416 | 744 0|744 0|744 0720 0744 0720 0 4,416
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency |Electrical| Annual
Load BHP | Equipment as%of | @ Motor | Power | hours that
of Driven @ Actual Motor  [Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr [ May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 58.8 98% 95| % 47.12 280 280 19 675 720 10 1984
90 | % 52.9 88% 95| % 42.40 225 225 150 69 35 704
80 [ % 47.0 78% 95| % 37.69 125 125 250 155 655
70 | % 41.2 69% 95| % 32.98 60 60 225 200 545
60 | % 35.3 59% 95| % 28.27 54 54 100 250 458
50 | % 29.4 49% 95| % 23.56 70 70
40 | % 23.5 39% % | #DIV/0! 0
30| % 17.6 29% % | #DIV/0! 0
20| % 11.8 20% % | #DIV/0! 0
10 | % 5.9 10% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 8,760 01672 01720 0720 0|744 0|744 0|744 4,344
Totals 8,760 0672 0720 0720 0744 0|744 0744 4,344
Detailed Project Description Attached? (Required)

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD)

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours
not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each month
at full load, partial load and hours not operating.

11-465 MSD Custom DSMore Input CBT-Cooling Tower VFDs v8 10 10.xlsx Clg Twr #1
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Smart Saver® Page 3 of 3
Nonresidential Custom Incentive Application

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 5/11
App No. 0
Rev. 0
Operating Hours (see note 4)
Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour ((see note 5) Hours of Use
Yes 12:00 AM 11:59 PM 12:00 AM 11:59 PM 12:00 PM 11:59 PM 26 4,344

Energy Savings

Existing (no VFD) | Proposed (VFD) Savings
Describe how energy numbers were calculated

Annual Electric Energy 269,376 kWh 233,317 kWh 36,059 kWh
Electric Demand (kilowatts) 0 kw 0 kW 0 kW
Calculations attached Yes Yes I63.94kVa*95PF*0.01=60.743kw*4416=kwh. Used % full load against hours at %f

Simple Payback

Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.10

Estimated annual electric savings $3,606

Other annual savings in addition to electric savings, such as operations, maintenance, other fuels $0.00

Incremental cost to implement the project (equipment & installation)(see note 7) $10,906.00

Copy of vendor proposal is attached (see note 8) Yes

Simple Electric Payback in years (see note 9) | 3.024487645| ITotaI Payback in years 3.024487645

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet. * TWO TOWERS RUN 8760 HRS/YR. ALL FOUR TOWERS RUN 2888 HRS OF THE YEAR DURING

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of when
usage is not expected and why: |Towers are rotated monthly so each unit operates 6 months out of the year

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project

Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be
replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor proposal is attached
Vendor proposal of proposed system is always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple payback on the project is less than 1 year, then the project is not eligible for a custom incentive. Please check that the electric
rate is accurate based on history.

11-465 MSD Custom DSMore Input CBT-Cooling Tower VFDs v8 10 10.xlsx Clg Twr #1
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Smart Saver® Page 1 0of 3
Nonresidential Custom Incentive Application
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 5/11

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Part1 Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Incentive approval is required PRIOR to equipment purchase, or any other activity which would indicate that the Duke Energy customer has
already decided to proceed.
Submitting this application does not guarantee an incentive will be approved.
Incentives are based on electricity conservation only.
Electric demand and/or energy reductions must be well documented with auditable calculations.

Simple payback without incentive must be greater than 1 year.
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Custom Application Part 1 document.

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Kevin Daniel, Building Manager (as agent for Cincinnati Bell)

Company Cincinnati Bell Telephone

Equipment Vendor / Project Engineer Contact Information

Name Fred Betts

Company Pedco

Location of Proposed VFD Project

Site Name Cincinnati Bell W 7th St.
Electric Account Number(s) 3480-0674-01
Site Address 209-229 West 7th Street, Cincinnati Ohio, 45202

Before proceeding with the custom application, please verify that your project is not on the prescriptive incentive application.
The prescriptive incentive applications can be found at:

KY http://www.duke-energy.com/kentucky-business/energy-management/energy-efficiency-incentives.asp
Kentucky only: custom incentives only available to K-12 school facilities; prescriptive incentives available for those not on rate TT.
OH http://www.duke-energy.com/ohio-business/energy-management/energy-efficiency-incentives.asp
NC http://www.duke-energy.com/north-carolina-business/energy-management/energy-efficiency-incentives.asp
SC http://www.duke-energy.com/south-carolina-business/energy-management/energy-efficiency-incentives.asp

Prescriptive incentives are already pre-approved and the application is submitted after project implementation.
Take note of the equipment eligibility on the prescriptive application before planning to utilize the prescriptive application.
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Smart Saver®

Nonresidential Custom Incentive Application

Page 2 of 3

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 5/11
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Cooling Towers Type | Rev.
Quantity 2
Brake HP (BHP) at Full Load (see note 1) 58.8
Nameplate HP 60.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency |Electrical| aAnnual
Load BHP | Equipment as%of | @ Motor | Power | hours that
of Driven | @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) HP (%) (kw) (seenote2) [Jan | Feb | Mar| Apr [May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 58.8 98% 95| % 46.17 4,344 0672 720 720 744 744 744 4,344
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running| 0.0 0% NA | % 0.00 0
Totals 4,344 0|672 0720 0720 0744 0744 0744 4,344
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency |Electrical| Annual
Load BHP | Equipment as%of | @ Motor | Power | hours that
of Driven @ Actual Motor  [Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr [ May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 58.8 98% 95| % 47.12 200 50 450 700 744 5 2149
90 | % 52.9 88% 95| % 42.40 200 85 250 44 25 604
80 [ % 47.0 78% 95| % 37.69 100 200 20 75 395
70 | % 41.2 69% 95| % 32.98 77 225 200 502
60 | % 35.3 59% 95| % 28.27 75 150 200 425
50 | % 29.4 49% 95| % 23.56 20 10 239 269
40 | % 23.5 39% % | #DIV/0! 0
30| % 17.6 29% % | #DIV/0! 0
20| % 11.8 20% % | #DIV/0! 0
10 | % 5.9 10% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 8,760 | 744 0|744 0|744 0|744 0720 0720 0 4,416
Totals 8,760 | 744 0|744 0|744 0744 0720 0720 0 4,416
Detailed Project Description Attached? (Required)

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD)

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours
not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each month
at full load, partial load and hours not operating.
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Smart Saver® Page 3 of 3
Nonresidential Custom Incentive Application

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 5/11
App No. 0
Rev. 0
Operating Hours (see note 4)
Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour ((see note 5) Hours of Use
Yes 12:00 AM 11:59 PM 12:00 AM 11:59 PM 12:00 PM 11:59 PM 26 4,416

Energy Savings

Existing (no VFD) | Proposed (VFD) Savings
Describe how energy numbers were calculated

Annual Electric Energy 264,984 kWh 228,118 kWh 36,866 kWh
Electric Demand (kilowatts) 0 kw 0 kW 0 kW
Calculations attached Yes Yes I63.94kVa*95PF*0.01=60.743kw*4344=kwh. Used % full load against hours at %f

Simple Payback

Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.10

Estimated annual electric savings $3,687

Other annual savings in addition to electric savings, such as operations, maintenance, other fuels $0.00

Incremental cost to implement the project (equipment & installation)(see note 7) $10,906.00

Copy of vendor proposal is attached (see note 8) Yes

Simple Electric Payback in years (see note 9) | 2.958281343| ITotaI Payback in years 2.958281343

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet.

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of when
usage is not expected and why: |Equipment is rotated monthly so each tower runs 6 months per year.

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project

Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be
replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor proposal is attached
Vendor proposal of proposed system is always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple payback on the project is less than 1 year, then the project is not eligible for a custom incentive. Please check that the electric
rate is accurate based on history.
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