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Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-001

REQUEST:

Refer to Duke Kentucky’s responses to Staff’s First Request for Information (Staff’s First

Request), Items 1c and 2c.

a.

If Duke Kentucky and Northern Kentucky Water District (NKWD) have known
about the voltage drop since 2017, explain why the Commission was not made
aware until Duke Kentucky’s application on May 6, 2021.

Explain each basis for Duke Kentucky’s belief that each pump start causes a voltage
drop in excess of 4 percent on Wilder 46.

Explain in detail how voltage variations are currently monitored on Wilder 46 on
an ongoing basis.

Explain how Duke Kentucky monitored voltage variations on Wilder 46 when it

determined that the voltage drops were caused by NKWD starting its pumps.

RESPONSE:

a. Duke Energy Kentucky and NKWD were cooperatively attempting to develop

amicable solutions to alleviate the voltage drop in a fair and equitable way for our
respective customers. Duke Energy Kentucky and NKWD were working in good
faith in trying to identify, confirm, and attempt to resolve the issue. See Response
to Staff DR-02-003. A capital-based solution is complex and expensive for the
Company, and would not likely fix the problem entirely. Any solution necessarily

required cooperation, time to evaluate, and the parties were committed to working



together to bring a solution to the Commisison once determined. Duke Energy
Kentucky utilized a Ranger 7000T and Eagle 330 high resolution recorders at
various locations, and documented the voltage drops coordinated with pump starts
using arranged coordinated testing with NKWD.

b. Duke Energy Kentucky has standard voltage monitoring on the bus of the
substation and at a few electronic devices on the line itself. Standard monitoring is
not always fast enough to accurately record events, such as flicker caused by a
motor start. When there is an indication of an issue, a Company technician places
a portable recording meter that has higher recording resolution.

c. Duke Energy Kentucky utilizes a portable recorder with high recording resolution,
at strategic locations to capture the data accurately. Multiple times we have
completed this in coordination with NKWD to coordinate the timing with their

motor starts using the Eagle 330.

PERSON RESPONSIBLE: Marc Bell



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-002

REQUEST:

Refer to Duke Kentucky’s responses to Staff’s First Request, Item 2a. Describe all of the
alternatives NKWD has evaluated or proposed to Duke Kentucky to alleviate the voltage
drops on Wilder 46 caused by the initiation of NKWD’s water pumps.

RESPONSE:

Duke Energy Kentucky is not aware of the alternatives NKWD may have evaluated.
Upon inquiry to NKWD, NKWD states as follows:

NKWD staggers pump starts at the Ohio River Pumping Station 1. Since 2017, the NKWD
has made a concerted effort to also stagger pump starts with its smaller Ohio River
Pumping Station 2, located less than a mile from Ohio River Pump Station 1 on the same
circuit, so that only one pump starts at a time from either station. The NKWD installed
motor soft starters on 2 of its 6 motors in 2019 at a total project cost of $494,167. The
NKWD conducted a test in 2020 to measure the voltage on pump starts. The report
summaries are attached as STAFF-DR-02-002 Attachments (a) through (g). The NKWD
has budgeted $1,036,000 in its 5-year capital improvement budget to replace the other 4

existing motors starters with soft starters.

PERSON RESPONSIBLE: Mike Simms
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< Electrical Certification Incorporated
P.O. Box 53368 * Cincinnati, Ohio 45253
Office: (513) 662-7500 * Fax: (513) 662-6610
Cell: (513) 604-2431 * Email: ECInc@cinci.rr.com

Report Summary 2020-400
Date: July 21, 2020

Bill Speier
Northern Kentucky Water Sewer District

Re: Northern Kentucky Water Sewer District — KCWW Ohio River Station
Subject: Record Motor Starting Parameters
Mr. Speier,

On July 5, 2020, Electrical Certification Incorporated installed load monitoring equipment to
monitor the load being supplied by the local utility. Continuous monitoring of the load was
performed utilizing a Fluke 43511 Energy Analyzer.

All data was recorded and is enclosed for your review and records. The following is a discussion
of our observations and comments.

Equipment List

4200V Rail Side
4200V River Side

Summary
Both T1 & T2 Transformers were connected to the same utility source for this testing.
River Side Substation:

Test #1.
No pumps running — start pump #4 (soft starter) — delay (10) mins. — start pump #6 (RVS auto
transformer start). Only (1) transient event occurred.

07:42:15 Voltage dip on soft starter to 3726V
- Amp on soft starter 540. Approximately 3.75 seconds acceleration

07:53:01 Voltage dip on RVS to 3648V
- Amp on RVS 640. Approximately 2.5 seconds acceleration

Test #2:
No pumps running — start pump #6 (RVS auto transformer) — delay (10) mins. — start pump #5
(soft starter). (2) swells and (1) transient event occurred.

08:23:27 Voltage dip on RVS to 3715V
- Amp on RVS 570. Approximately 2.5 seconds acceleration

08:39:00 Voltage dip on soft starter 3671V
- Amp on soft starter 640. Approximately 3.75 seconds acceleration
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Office: (513) 662-7500 * Fax: (513) 662-6610
Cell: (513) 604-2431 * Email: ECInc@cinci.rr.com

Report Summary #2020-400
Page #2

Electrical Certification Incorporated appreciates the opportunity to have provided this service. If
you have any questions concerning this report, or have additional testing needs please call any
time for prompt professional service.

Sincerely,

Jeffrey Jone
General Mahager
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< Electrical Certification Incorporated
P.O. Box 53368 * Cincinnati, Ohio 45253
Office: (513) 662-7500 * Fax: (513) 662-6610
Cell: (513) 604-2431 * Email: ECInc@cinci.rr.com

Report Summary 2020-400
Date: July 21, 2020

Bill Speier
Northern Kentucky Water Sewer District

Re: Northern Kentucky Water Sewer District — KCWW Ohio River Station
Subject: Record Motor Starting Parameters
Mr. Speier,

On July 5, 2020, Electrical Certification Incorporated installed load monitoring equipment to
monitor the load being supplied by the local utility. Continuous monitoring of the load was
performed utilizing a Fluke 43511 Energy Analyzer.

All data was recorded and is enclosed for your review and records. The following is a discussion
of our observations and comments.

Equipment List

4200V Rail Side
4200V River Side

Summary
Both T1 & T2 Transformers were connected to the same utility source for this testing.
River Side Substation:

Test #1.
No pumps running — start pump #4 (soft starter) — delay (10) mins. — start pump #6 (RVS auto
transformer start). Only (1) transient event occurred.

07:42:15 Voltage dip on soft starter to 3726V
- Amp on soft starter 540. Approximately 3.75 seconds acceleration

07:53:01 Voltage dip on RVS to 3648V
- Amp on RVS 640. Approximately 2.5 seconds acceleration

Test #2:
No pumps running — start pump #6 (RVS auto transformer) — delay (10) mins. — start pump #5
(soft starter). (2) swells and (1) transient event occurred.

08:23:27 Voltage dip on RVS to 3715V
- Amp on RVS 570. Approximately 2.5 seconds acceleration

08:39:00 Voltage dip on soft starter 3671V
- Amp on soft starter 640. Approximately 3.75 seconds acceleration
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Electrical Certification Incorporated appreciates the opportunity to have provided this service. If
you have any questions concerning this report, or have additional testing needs please call any
time for prompt professional service.

Sincerely,

Jeffrey Jone
General Mahager
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Office: (513) 662-7500 * Fax: (513) 662-6610
Cell: (513) 604-2431 * Email: ECInc@cinci.rr.com

Report Summary 2020-400
Date: July 21, 2020

Bill Speier
Northern Kentucky Water Sewer District

Re: Northern Kentucky Water Sewer District — KCWW Ohio River Station
Subject: Record Motor Starting Parameters
Mr. Speier,

On July 5, 2020, Electrical Certification Incorporated installed load monitoring equipment to
monitor the load being supplied by the local utility. Continuous monitoring of the load was
performed utilizing a Fluke 43511 Energy Analyzer.

All data was recorded and is enclosed for your review and records. The following is a discussion
of our observations and comments.

Equipment List

4200V Rail Side
4200V River Side

Summary
Both T1 & T2 Transformers were connected to the same utility source for this testing.
River Side Substation:

Test #1.
No pumps running — start pump #4 (soft starter) — delay (10) mins. — start pump #6 (RVS auto
transformer start). Only (1) transient event occurred.

07:42:15 Voltage dip on soft starter to 3726V
- Amp on soft starter 540. Approximately 3.75 seconds acceleration

07:53:01 Voltage dip on RVS to 3648V
- Amp on RVS 640. Approximately 2.5 seconds acceleration

Test #2:
No pumps running — start pump #6 (RVS auto transformer) — delay (10) mins. — start pump #5
(soft starter). (2) swells and (1) transient event occurred.

08:23:27 Voltage dip on RVS to 3715V
- Amp on RVS 570. Approximately 2.5 seconds acceleration

08:39:00 Voltage dip on soft starter 3671V
- Amp on soft starter 640. Approximately 3.75 seconds acceleration
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Report Summary #2020-400
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Electrical Certification Incorporated appreciates the opportunity to have provided this service. If
you have any questions concerning this report, or have additional testing needs please call any
time for prompt professional service.

Sincerely,

Jeffrey Jone
General Mahager



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-003

REQUEST:
Refer to Duke Kentucky’s responses to Staff’s First Request, Item 2c.

a. Provide current cost estimates of the two substation solutions.

b. Explain why the voltage drops would still occur even if Duke Kentucky or NKWD
constructed a new substation, and explain the extent to which, if any, Duke
Kentucky would expect a new substation to mitigate the voltage drops.

RESPONSE:

a. Based on existing greenfield substation projects, it is estimated that the Substation
and Transmission loop cost approximately $10 million. That estimate does NOT
include the cost of a useable site to locate the substation, provided one can be
located. Additionally, the estimate does not include costs for installation of
distribution lines. All-in costs could be $13M- $20M depending on location and
land acquisition. The circuit area lies between a hillside and the river where real
estate prices are significant.

b. A new substation likely wouldn’t shield all of the voltage fluctuation due to the

amount of starting current.

PERSON RESPONSIBLE: Marc A. Bell



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-004

REQUEST:
Refer to Duke Kentucky’s responses to Staff’s First Request, Item 3.

a. State whether Duke Kentucky or NKWD will continue to tract voltage variations
following an approval of the special contract.

b. If so, explain how Duke Kentucky will track voltage variations.

c. If not, explain why Duke Kentucky will not track voltage variations.

RESPONSE:

a. Duke Energy Kentucky will track NKWD’s compliance with the terms of the
contract to ensure that NKWD starts its pumps only between the hours of midnight
and 4:00 am, except for emergency circumstances.

b. The contract Duke Energy Kentucky has initiated allows for the variations during
daytime, controlled starts. Therefore, no additional monitoring is planned.

c. N/A

PERSON RESPONSIBLE: Marc Bell



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-005

REQUEST:
Refer to Duke Kentucky’s responses to Staff’s First Request, Item 4.

a. Explain in detail what “soft start controls” and “voltage compensation” refer to and
how they would be implemented.

b. Provide the cost estimate of soft start controls and voltage compensation mitigation.

c. Confirm that either of these two solutions would completely alleviate the voltage
drops of more than 4 percent on Wilder 46, and explain in detail if it cannot be
confirmed.

RESPONSE:

a. “Soft start controls” are implemented by using reduced voltage motor starting
which allows for the motor to come up to speed gradually resulting in less inrush
current and less voltage drop. Reduced voltage motor starting technology must be
installed by the customer and would be applied individually to each motor starting
control.

Voltage compensation refers to a device that can detect and react to rapid
voltage fluctuations and injects reactive power to compensate for excessive voltage
drop. Voltage compensation technology must be installed by the customer and
would be applied at each motor or on the primary supply to the motors.

b. Cost estimates would require detailed engineering analysis.



c. Reduced voltage motor starting can effective in reducing the motor starting voltage
drop but require the motors be capable of starting with this method. Voltage
compensation could more effectively reduce the motor starting voltage drop.
Confirmation of elimination of voltage drop would be part of the engineering

analysis.

PERSON RESPONSIBLE: Mike Simms



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-006

REQUEST:

Provide the highest voltage drop recorded since 2017 on Wilder 46 when NKWD starts its
pumps.

RESPONSE:

Since 2017, the highest voltage drop that has been recorded is 8.8%.

PERSON RESPONSIBLE: Mike Simms



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-007

REQUEST:

Provide the typical voltage drop recorded on Wilder 46 when NKWD starts its pumps, and
explain how Duke Kentucky determined the typical voltage drop.

RESPONSE:

The actual voltage drop associated with NKWD motor starts has been measured and

documented to be between 6-8% depending on measurement location.

PERSON RESPONSIBLE: Mike Simms



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-008

REQUEST:
Provide the standard nominal voltage for Wilder 46.
RESPONSE:

12.47kV

PERSON RESPONSIBLE: Mike Simms



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-009

REQUEST:

State whether and, if so, how often NKWD’s pumps result in variations in voltage that
exceed 5 percent of the nominal voltage adopted for Wilder 46 in violation of 807 KAR
5:041, Section 6(2)(a), and explain each basis for Duke Kentucky’s response.
RESPONSE:

Every NKWD motor start results in greater than 5% voltage drop from the voltage prior to
starting. Each NKWD motor start creates a conflict with 807 KAR 5:041, Section 6(2)(c)
exceeding a 4% drop in instantaneous voltage resulting in flickers in customers lighting.

Data has been verified with measurements at customer premises.

PERSON RESPONSIBLE: Mike Simms



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-010

REQUEST:

State whether NKWD’s pumps result in total variations of voltage from minimum to
maximum that exceed 6 percent of the nominal voltage for Wilder 46 in violation of 807
KAR 5:041, Section 6(2)(a), and explain each basis for Duke Kentucky’s response.
RESPONSE:

NKWD’s motor starts are in conflict with 807 KAR 5:041, Section6(2)(c). The Company
has measured the voltage variance during motor starts. See STAFF-DR-01-001

Confidential Attachment for an example of monitoring results.

PERSON RESPONSIBLE: Mike Simms



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-011

REQUEST:

State whether Duke Kentucky contends that the requirement in 807 KAR 5:041, Section
6(2)(a) that the total voltage from minimum to maximum shall not exceed 6 percent of the
nominal voltage applies at all hours of the day or only between 5 p.m. and 11 p.m., and
explain each basis for Duke Kentucky’s contention.

RESPONSE:

Duke Kentucky does not make this contention. The Company is seeking necessary waivers
as described in its application to enable the parties to operate under this contract. The
Contract is consistent with 807 KAR 5:041 Section 6(2)((c), which states “where the utility
distribution facilities supplying customers are reasonably adequate and of sufficient
capacity to carry actual loads normally imposed, the utility may require that the starting
and operating characteristics of equipment on customer premises shall not cause and
instantaneous voltage drop of more than four (4) percent of standard voltage nor cause
objectionable flicker in other customer’s lights. It is the Company’s understanding that
Section 6(2)(a) applies to steady state supply voltage ranges, whereas the issues here is
instantaneous voltage fluctuations that affect customer lighting. The Contract will shift the
starts (except for emergency purposes) to hours that should minimally impact other

customers, if at all.

PERSON RESPONSIBLE: Mike Simms



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-012

REQUEST:

State how often, if ever, Duke Kentucky has recorded voltage on Wilder 46 that exceeds
the standard nominal voltage for that circuit by 2 percent or more in each year since 2017.
RESPONSE:

Duke Energy Kentucky’s normal operating voltage range on Wilder 46 is +5% and -2.5%.
The monitoring Duke Energy Kentucky maintains at the substation does not have the
resolution to capture instantaneous voltage drops from motor starts. To investigate the light
flickers that were occurring on the circuit, the Company installed temporary and
specialized monitoring equipment. The last time the Company recorded the instantaneous
voltage drops from NKWD motor starting was in 2017 when this more sensitive equipment
was used. The Company properly characterized the motor starts and the system impact at
that time as well as the customer impact. Each motor start will cause greater than 4%

instantaneous voltage drop.

PERSON RESPONSIBLE: Mike Simms



Duke Energy Kentucky

Case No. 2021-00192

STAFF Second Set Data Requests
Date Received: December 27, 2021

STAFF-DR-02-013

REQUEST:

Identify each complaint Duke Kentucky has received since 2017 from any customer served
by Wilder 46 other than NKWD regarding voltage variation issues by identifying the type
of customer that made the complaint, the date of the complaint, a description of the
complaint, and how the complaint was resolved.

RESPONSE:

Since 2017, there have been zero complaints related to voltage variation issues on Wilder

46.

PERSON RESPONSIBLE: Michelle Basch
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