.’{1 e

INFORMATION SHEET

PRESIDING: Chairman Finley and Commissioners Brown-Bland, Dockham, Patterson and Gray
PLACE: Dobbs Building, Room 2115, Raleigh, NC

DATE: June 5, 2018

TIME: 12:20 p.m.—=12:27 p.m.

DOCKET NO.: E-7, Sub 1162

COMPANY: Duke Energy Carolinas, LLC

DESCRIPTION: Application for Approval of Renewable Energy and Energy Efficiency Portfolio Standard

Cost Recovery Rider Pursuant to G.S. 62-133.8 and NCUC Rule R8-67.
VOLUME:

APPEARANCES

DUKE ENERGY PROGRESS, LLC:
Robert W. Kaylor, Esq.
Kendrick Fentress, Esq.

FOR CAROLINA UTILITY CUSTOMERS ASSOCIATION, INC.:
Robert F. Page, Esq.

FOR NORTH CAROLINA SUSTAINABLE ENERGY ASSOCIATION:
Peter Ledford, Esq.
Benfamin Smith, Esq.

FOR SOUTHERN ALLIANCE FOR CLEAN ENERGY, NORTH CAROLINA JUSTICE CENTER AND NATURAL
RESOURCES DEFENSE COUNCIL:

Gudrun Thompson, Esq.

David Neal, Esq.

FOR CAROLINA INDUSTRIAL GROUP FOR FAIR UTILITY RATES Ill:
Warren Hicks, Esq.

FOR THE USING AND CONSUMING PUBLIC: FILED
Robert B. Josey, Jr., Esq., Public Staff .

WITNESSES JUN 21 RECD

Prefiled Testimony and Affidavits of: Clerk's Office
Veronica I. Williams Megan Jennings N.C. Utliies Commi
Sanja R. Johnson Jay B. Lucas es Lommission

EXHIBITS

Duke Energy Carolinas, LLC, Application (/A) Williams Exhibits 1 -7 (I/A)

Williams Revised Exhibits 1 (page 1), 2, 4 and 5 (I/A) 2" Revised Williams Exhibit 1 {page 1) (l/A)

2% Revised Williams.Exhibits 2, 4 and 5 {I/A) Jennings Exhibits 1 — 14 (I/A)

Revised Jennings Exhibits 1 (pages 5 & 6), 2 and 3 (I/A)
(Exhibits marked confidential are filed under seal)
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COP{ES ORDERED: E-mail: Confidential copies to Josey and Ledford

REPORTED BY: Kim Mitchell TRANSCRIPT PAGES:
TRANSCRIBED BY: Kim Mitchell PREFILED PAGES:

DATE TRANSCRIBED: June 20, 2018 TOTAL PAGES:

18
94
112
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NORTH CAROLINA UTILITIES COMMISSION
APPEARANCE SLIP

DATE le-%5 -1 D

DOCKET #: L3 -1, Suls e . and! //Cﬂ’—[L .
NAME OF ATTORNEY :’R,o\m,wi\r \ yx_ﬁ'éa, L

TITLE
FIRM NAME
ADDRESS
CITY

ZIP

APPEARING FOoR: L C -

APPLICANT ﬁ} COMPLAINANT INTERVENOR
PROTESTANT RESPONDENT DEFENDANT

PLEASE NOTE: Electronic Copies of the regular
transcript can be obtained from the NCUC website at
HTTP: //NCUC.commerce.state.nc. us/docksrch html under
the respective docket number.

*There will be a charge of $5.00 for each emailed copy
of transcript.*

Piease check for an electronic copy ©f the
transcript.

# of Copies

Email:

(Required for distribution)

Please check for the confidential portion of the
transcript, only if a confidentiality agreement has
been signed.

# of Copies

Signature:

(Required for distribution)
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NORTH CAROLINA UTILITIES COMMISSION
APPEARANCE SLIP

\

DATE (-5~ @
DOCKET #: o> — %7 S0 J)le & o4/

NAME OF ATTORNEY _ M o claztsdl  f—p led A~
TITLE } 7

FIRM NAME

ADDRESS

CITY

41P

APPEARING FOR: DEC

APPL,ICANT Q COMPLATNANT INTERVENOR
PROTESTANT RESPONDENT DEFENDANT

PLEASE NOTE: Electronic Copies of the regular
transcript can be obtained from the NCUC website at
HTTP?://NCUC.commarce.state.nc.ug/docksrch. html under

the respective docket number.

*There will be a charge of $5.00 for each emailed copy
of transcript.*

Please check for an electronic copy of the
transcript.
# of Copies

Email:

(Required for distribution)

Please check for the confidential portion of the
transcript, omnly if a confidentiality agreement has
been signed.

# of Copies

Signature:

(Required for distribution)
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NORTH CAROLINA UTILITIES COMMISSION
APPEARANCE SLIP

DATE June &, 2008

DOCKRET #:_ ~-7. SoL. //é,? WARIITXS
NAME OF ATTORNEY _ T2, J .0 .r

TITLE . (9enind [ovnae

FIRM NAME . A9¢  Sesdiinitle e, o "o

2ADDRESS 1800  Siv Firke Ros Suite 200

CITY Kelerat  AsC ’

2IP %9’ i *

APPEARING FOR: pavid ép.ﬁd‘z_"nf bie é-:'lcirsj /4%55/ e £0m

APPLICANT __ COMPLAINANT 'INTERVENOR _ X |
PROTESTANT RESPONDENT __ DEFENDANT

PLEASE NOTE: Electronic Copies of the regular
transcript can be obtained from the NCUC website at
HTTP://NCUC. commerce.state.ne. us/docksrch html under

the respective docket number.

*There will be a charge of $5.00 for each emalled copy
of transcript.

Please <check for an electropic copy of ‘the
transcript.

# of Copies
Email:

éﬁéquiied for distribution)

Please check.for the confidential portion of the
Transcript, only if a confidentiality agreement has
been gigned.

/ # of Copies
Signature: ’ ¥/%//i;?ii:;?¢/

(R&Gquired for distribution)
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NORTH CAROLINA UTILITIES COMMISSION
APPEARANCE SLIP

DATE Tne §_ 7618 :
DOCRET #: _E-7 ¢.L o2 Je-q ol s3/E-7, 64 1164 -
NAME OF ATTORNEY _Beniumdn Gmeibin |
TITLE ]a%wm4 Cou;éd

FIRM NAME “ O Noet (orglir Smelaioable Eveag Aosseitiom
ADDRESS Y800 'Six foeks Vaap , Soide 200 "’

CITY Coleic h

ZIP _ 2408

APPEARING FOR: _ Npilt  faveling  Soshonebie Evevgy A5 Stetfor

APPLICANT COMPLAINANT - INTERVENOR v(//}
PROTESTANT RESPONDENT . DEFENDANT '

PLEASE NOTE: Electronic Copies of the regular
Cranscript can be obtained from the NCUC websgite at
HTTP://NCUC.commerce.state.nc. us/docksrch html under

the respective docket number.

*There will be a charge of $5.00 for each emailed copy
of transcrlnt *

::j Please check for an electronic copy ©f the
Transcript.
# of Copies

Emzil:

s

] Please check for the confidential portion of the
transcript, only if a confidentiality agreement has
been signed. |

[ # of Copies 1
Signature: 47/222227 ,

L%Required for distribution)

(Required for distribution)
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NORTH CAROLINA UTILITIES COMMISSION
APPEARANCE SLIP

DATE 6/ 5]

DOCKET #: 6’ '7 Sv6 1L :

NAME OF ATTORNEY R b vt 4 /ﬁg—,‘l

TITLE -

FIRM NAME | A &fﬂm, PH\G

ADDRESS 4{7/’/0 ey i D M CHa7R %05
CITY Ao lyas Wr/ /

ZID L%

APPEARING FOR: [\45 ,,@5 @’VEML_W 3./,1 %}/ /mf ﬂSﬁOgjﬁf‘(m

APPLICANT COMPLAINANT INTERVENOR ”//,
PROTESTANT RESPONDENT DEFENDANT ‘

PLEASE NOTE: Electronic Copies of the regular
transcript can be obtained from the NCUC website at
HTTP://NCUC.commerce.state.nc. us/docksrch html under
the respective docket number.

*There will be a charge of $5.00 for each emailed copy
of tramscript.*

Please <check for an electronic copy ©f the
transcript.
# of Copies

Email:

(Required for distribution)

Please check for the confidential portiom of the
transcript, only i1f a confidentiality agreement has
been signed.

# of Copies

Signature:

(Required for distribution)
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NORTH CAROLINA UTILITIES COMMISSION
APPEARANCE SLIP

pATE (o518
DOCKET #:_£-2 Sud /56D

NAME OF ATTORNEY (LREECA HICLS
TITLE _ fthrpen

FIRM NAME & (’@"59 f{@[xm LLP
ADDRESS_RS Box 9351 £
CITY LIL/pkMu uV(-

2IP Qo2

APPEARING FOR: Hhlhecford Emrc ¢ /3/«{[/(/;;@ Emé

APPLICANT COMPLAINANT INTERVENOR _ L~

PROTESTANT RESPONDENT - DEFENDANT

PLEASE NOTE: Electronic Copies of the regular
transcript can be obtained from the NCUC website at
HTTP://NCUC. commerce.state.nc. us/docksrch html under

the respective docket number.

*There will be a charge of $5.00 for each emailed copy
of transcript.*

Please check for an electronic copy of the
transcript.
# of Copies

Email;

(Required for distribution)

I Please check for the confidential portion of the
transcript, only if a confidentiality agreement has
been signed. '

_ -~ # of Copies

Signature:

(Reguired for distribution)
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NORTH CAROLINA UTILITIES COMMISSION
PUBLIC STAFF - APPEARANCE SLIP

DATE June 5, 2018 DOCKET #: E-7 Sub 1162

PUBLIC STAFE MEMBER Robert Josey

ORDER FOR TRANSCRIPT OF TESTIMONY TO BE EMAILED TO THE
PUBLIC STAFF - PLEASE INDICATE YQUR DIVISION AS WELL AS
YOUR EMAIL ADDRESS BELOW:

ACCOUNTING

WATER

COMMUNICATIONS

ELECTRIC

GAS

TRANSPORTATION

ECONOMICS

LEGAIL  robert.josey@psncuc.nc.gov
CONSUMER SERVICES

PLEASE NOTE: Electronic Copies of the regular transcript
can be obtained from the NCUC web site at
HTTP://NCUC.commerce.state.nc.us/docksrch.html under the
respective docket number.

Number of copies of confidential portion of
regular transcript (assuming a confidentiality agreement
has been signed). Confidential pages will still be
received in paper copies.

***PLEASE INDICATE BELOW WHO HAS SIGNED A CONFIDENTIALITY
AGREEMENT. IF YOU DO NOT SIGN, YOU WILL NOT RECEIVE THE
CONFIDENTIAL PORTIONS!!!!

V7

Sﬁénd%ufe,éﬁ/?ﬁblic Staff Member
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FILED

MAR 07 2018
Clerk's Office BEFORE THE NORTH CAROLINA UTILITIES COMMISSION
N.C. Utliiles Commission DOCKET NO. E-7, SUB 1162

In the Matter of: )

) .
Application of Duke Energy Carolinas, LLC ) APPLICATION FOR APPROVAL
for Approval of Renewable Energy and ) OF REPS COST RECOVERY
Energy Efficiency Portfolio Standard ) RIDER AND 2017 REPS
(REPS) Compliance Report and Cost ) COMPLIANCE REPORT

)

)

Recovery Rider Pursuant to N.C. Gen. Stat.
§ 62-133.8 and Commission Rule R8-67

Duke Energy Carolinas, LLC (“DEC” or “Company™), pursuant to N.C.jGen.
Stat. § 62-133.8 and Rule R8-67 of the Rules and Regulations of the North Carolina
Utilities Commission (“Comrmission”), hereby makes this Application (1) for approval of
its 2017 Renewable Energy Portfolio Standard (“REPS”) Compliance Report, and (2) to
implement a monthly charge to recover the incremental costs associated with compliance
with the REPS. In support of this Application, the Company respectt;ully shows the
following:

L. The Company is a public utility operating in the states of North Carolina
and South Carolina where it is engaged in the generation, transmission, distribution, and
sale of electricity for compensation. Its general offices are located at 550 South 'i‘ryon
Street, Charlotte, North Carolina, and its mailing address is DEC 45A, 550 South Tryon
Street, Charlotte, North Carolina 28202,

2. The attorneys for the Corﬁpany, to whom all communications and
pleadings should be addressed, are: |

Kendrick C. Fentress
Associate General Counsel

Duke Energy Corporation
P.O. Box 1551

|
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Raleigh, North Carolina 27602 '
919.546.6733 ' ‘

Keqdrick.Fcntrcss @duke-energy.com

Robert W. Kaylor

Law Office of Robert W. Kaylor, P.A.

3533 E. Six Forks Road, Suite 260

Raleigh, North Carolina 27609-7882 '
919.828.5250 .

bkaylor@rwkaylorlaw.com

3. N.C. Gen. Stat. § 62-133.8 requires North Carolina’s electric power
suppliers to supply six (6) percent of their North Carolina retail kilowatt hours (“kWh”)
sales from “renewable energy resources,” as that term is defined by N.C. Gen. Stat. ‘§ 62-
133.8(a)(8), for calendar year 2017. In addition, N.C. Gen. Stat. § 62-133.8(d) requires
that the electric power suppliers supply 0.14 percent of their North Carolina retail, kWh
sales from solar photovoltaic or thermal solar resources in 2017. Further, N.C. Gen! Stat.
§ 62-133.8(e) and (f) require that the electric power suppliers also obtain their allocated

share of the state-wide requirement of 0.14 percent of the total North Carolina retail kWh

sold from swine waste resources and 900,000 megawatt hours (“MWHh™) of the: total

electric power sold to North Carolina retail customers from poultry waste resources,
respectively, in 2017.!

4. N.C. Gen. Stat. § 62-133.8(h) provides that the electric public utilities
shall be allowed to recover the incremental costs® associated with complying with' N.C.

1

' Both the Poultry Waste and Swine Waste Set-Aside Requirements established by N.C. Gen. Stat. § 62-
133.8 have been moedified by Commission order pursnant to N.C. Gen. Stat. § 62-133.8(i)(2), as disFussed
herein. : |

? “Incremental costs” are defined as () all reasonable and prudent costs incurred by an electric uti[ity to
meet the solar and renewable generation requirements of the statute that are in excess of the utility’s
avoided costs, and (2) costs associated with research that encourages the development of renewable énergy,
energy efficiency, or improved air quality provided those research costs do not exceed one million dollars
($1,000,000) per year. )

OFFICIAL COPY

Jun 21 2018



Gen. Stat. § 62-133.8 through an annual rider not to exceed the following per-account

charges:

Customer Class 2008-2011  2012-2014 2015 and thereafter
Residential per account $ 1000 § 12.00 $ 27.00
Commercial per account $ 5000 $ 150.00 $ 150.00
Industrial per account $ 500.00 $ 1,000.00 $1,000.00 ‘

The statute provides that the Commission shall ensure that the incremental costs to be
recovered from individual customers on a per-account basis are in the same proportion as
the per-account annual charges for each customer class set out in the chart above.

5. Rule R8-67(c) requires the Commission to conduct an annual proce;ading
for each electric public utility to review the utility’s costs to comply with N.C. Gen. Stat.
§ 62-133.8 and establish the electric public utility’s annual rider to recover such costs in a
timely manner. The Commission shall also establish an experience modification factor
(“EMF”) to collect the difference between the electric public utility’s actual reasonable
and prudent REPS costs incurred during the test period and the actual revenues realized
during the test period. Rule R8-67(c) further provides that the Commission shall consider
each electric public utility’s REPS compliance report at the hearing provided for in Rule
R8-67(e) and shall determine whether the electric public utility has complied with N.C.
Gen. Stat. § 62-133.8(b), (d), (e) and (f).

6. According to Rules R8-67(c) and (e), the electric public utility is to file its

b

application for recovery of its REPS costs, as well as its REPS compliance report, at the

same time it files the information required by Rule R8-55, and the Commission. is to

conduct an annual rider hearing as soon as practicable after the hearing required by, Rule
i
|

R8-55.
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7. Pursuant to the provisions of N.C. Gen. Stat. § 62-133.8 and Commission
Rule R8-67(e), DEC requests the Commission to establish a rider to recover its
reasonable and prudent forecasted REPS compliance costs to be incurred during the rate
period. As provided in Rule R8-67(e), the Company requests to return to DEC’s retail
customers, through the EMF, $18,449,332 of REPS costs incurred and other credits for
the period beginning January 1, 2017 through December 31, 2017 (“EMF Period™) and
collect from DEC’s retail customers $27,196,722 for REPS costs to be incurred during
the rate period from September 1, 2018 through August 31, 2019 (“Billing Period”™). The
REPS rider and EMF will be in effect for the twelve-month period September 1, 2018
through August 31, 2019.

8. Pursuant to the provisions of N.C. Gen. Stat. § 62-133.8 and Rule R8-67,
DEC requests Commission approval of the annual billing statements, including both the

REPS monthly charge and the EMF monthly charge, for each customer class as follo:ws:

Customer REPS Monthly Total REPS | Total REPS
Class Monthly EMF Monthly Monthly
Charge {excl. regulatory Charge Charge
(excl. regulatory fee) {excl. regulatory | (incl. regulatory
fee) fee) fee)’
Residential $ 074 $ (0.53) $ 0.21 $ 0.21
General® $ 3.82 $ (2.25) $ 1.57 $ 1.57
Industrial $12.61 3 (15.84) $(3.23) $(3.23)

The calculation of these rates is set forth in Exhibit No. 4 of the direct testimony

}

of Veronica I Williams filed with this Application.

* Duke Energy Carolinas’ General Service rate schedule generally covers the class of customers intended to
be captured by the “Commercial” class included within N.C. Gen. Stat. § 62-133.8. The Company does not
have a rate schedule for “Commercial” customers. |

+
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9. Further, pursuant to the provisions of N.C. Gen. Stat. § 62-133.8 and
Commission Rule R8-67(c), the Company requests Commission approval of its;2017
REPS Compliance Report, attached as an exhibit to the direct testimony of Megan
Jennings filed in support of this Application. As described by Ms. Jennings’ testimony,
and illustrated in DEC’s 2017 REPS Compliance Report, the Company has complied
with the requirements of N.C. Gen. Stat. § 62-133.8(b) and (d) for 2017. In its October
16, 2017 Order Modifying the Swine and Poultry Waste Set-Aside Requirement.;' and
Providing Other Relief, in Docket No. E-100, Sub 113, the Commission directed that the
2017 Poultry Waste Set-Aside Requirement (N.C. Gen. Stat. § 62-133.8(f)) remain at the
same level as the 2016 requirement, which the Commission had previously approved at
170,000 MWh, and delayed by one year the scheduled increases in that requirement. The
Commission also further delayed for one year the Swine Waste Set-Aside Requirement;
accordingly, those requirements will now commence in compliance year 2018. The

Company has complied with this modified Poultry Waste Set-Aside Requirement.

* In its Order Modifying the Poultry and Swine Waste Set-Aside and Granting Other Relief also issued in
Docket No. E-100, Sub 113 (November 29, 2012), the Commission eliminated the Swine Waste Set?—Aside
Requirement for 2012 and delayed for one year the Poultry Waste Set-Aside Requirement (from 2;012 to
2013). In its March 26, 2014, Final Order Modifving the Poultry and Swine Waste Set-Aside Requirements
and Providing Other Relief, the Commission delayed the Swine and Poultry Waste Set-Aside Requirements
for an additional year, so that the Swine Waste Set-Aside Requirement for 2014-2015 was .07 percent and
the Poultry Waste Set-Aside Requirement for 2014 was 170,000 MWh, In its November 13, 2014, Order
Modifying the Swine Waste Set-Aside Requirement and Providing Other Relief, the Commission directed
that Swine Waste Set-Aside Requirement remain at 0.07 percent for the years 2015-2016. Subsequently, in
its December 1, 2015 Order Modifying the Swine and Poultry Waste Set-Aside Requirements and Providing
Other Relief, the Commission directed that the Swine Waste Set-Aside Requirement for 2015 be'delefyed an
additional year and that the Poultry Waste Set-Aside Requirement for 2015 would be the same as th? 2014
level, In its October 17, 2016 Order Modifying the Swine and Poultry Waste Set-Aside Requirements and
Providing Other Relief, the Commission directed that the 2016 Poultry Waste Set-Aside Requh:'ement
remain at the same level as the 2015 requirement and delayed by one year the scheduled increases ;in that
requirement. The Commission also further delayed commencement of the Swine Waste Set-Aside

Requirements until 2017. | |
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10.  The information and data required to be filed under Commission R:ille RS-
67 is contained in the direct testimony and exhibits of Witnesses Jennings and W%lliams,
which are being filed simultaneously with this Application and incorporated he?rein by
reference. |

WHEREFORE, the Company respectfully prays:

That consistent with this Application, the Commission approves the Coxrflpany’s
2017 REPS Compliance Report and allows the Company to implement the rate ri:dcrs as
set forth above. '

Respectfully submitted, this the 7™ day of March, 2018. '

Lpucteid (- fo, fes
Kendrick C. Fentress

Associate General Counsel

Duke Energy Corporation

P.O. Box 1551

Raleigh, NC 27602

019.546.6733
Kendrick.Fentress@duke-energy.com S

Robert W. Kaylor
Law Office of Robert W. Kaylor, P.A. 1
353 E. Six Forks Road, Suite 260 !
Raleigh, North Carolina 27609-7882 . i
919.828.5250

bkaylor@rwkaylorlaw.com

ATTORNEYS FOR DUKE ENERGY CAROLINAS, LLC
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VERIFICATION
i
STATE OF NORTH CAROLINA ) '
) DOCKET NO. E-7, SUB 1162
COUNTY OF MECKLENBURG ) -

1

i
1

Veronica L. Williams, being first duly sworn, deposes and says:

That she is Rates and Regulatory Strategy Manager for Duke Energy
Carolinas, LLC; that she has read the foregoing Application and knows the coriltents
thereof; that the same is true except as to those matters stated on information and

i

belief; and as to those matters, she believes them to be true.

//V-w- '0‘\""#-474’

Yeronica I Williams ——

Sworn to and subscribed before me

this the & _ day of March, 2018.
. - ' PATRICIAC. ROSS | 1.
(. howw | emem
Notary Public . NothCewina = :

My Commission Expires: _/0 ~/7-c}o/9
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REDACTED VERSION
DUKE ENERGY CAROLINAS, LLC
Docket No, E-7, Sub 1152
Compliance Costs for the EMF Period January 1, 2017 to December 31, 2017

Williams Exhibit No. 1
Page 1 of2
March 7, 2018

Aveided Cost
Recovered in Fuel
MWh Incremental  Cost Adjustment
Line No. Renewable Resource RECs (Energy) Total Cost Avoided Cost Cost Rider

I, ¢ 17,838,199
9 Other Incremental $ 797,661 . $ 797,661 (2)
10 Solar Rebate Program $ - feonines A s - )
1 Research 3 565,791 3 565,791 (B
12 Tetal $ 19,200,651 (below
Jennings Exhibit No. 2
Incremental  Percent of Total
Incremental cost category Cost Incremental Cost

15 Total 19,201,651

Allocate incremental cost of solar resources between solar compliance requirement and general compliance requirement:

16
17
18

19
20
21

—Z/ 1
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REDACTED VERSION
DUKE ENERGY CAROLINAS, LLC Williams Exhibit No. 1
Docket No. E-7, Sub 1162 Page2of2
Projected Compliance Costs for the Billing Period September 1, 2018 to August 31, 2019 March 7, 2018
Avoided Cost
Recovered in
MWh Incremental Fuel Cost
Line No. Renewable Resource RECs (Energy) Total Cost Avoided Cost Cost Adjustment Rider

I & 27,654,651

16 Other Incremental $ 1,155,500 $ 1,155,500 ®
11 Estimated receipts related to contract performance $ (1,000,000) Jennings Exhibit $ (1,000,000} (@
12 Solar Rebate Program 5 844,000 Nao.2 $ 844,000 (h)
13 Research § 755,000 $ 755,000 (i)

14 Total I $ 20,409,151 (eiomt
Jenrings Exhibit No. 2
. Incremental  Percent of Total
Incremental cost category Cost Incremental Cost

17 Total ! 29,409,151 IIIH

Allocate estimated incremental cost of solar resources helween solar compliance regquirement and general compliance requirement:

18
19
20

2]
22
23
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DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162
For the Period January 1, 2017 to December 31, 2017

Allocate Incremental Cost per Customer Class - EMF Period

Z A

Williams Exhibit No. 2
Page ] of 3
March 7,2018

I Combined North Carolina Retail and Wholesale
Annual Rider
Cap per Actual
Total Unadjusted Adjustment for Self- Total Adjusted  Cuystomer CostCap  Incremental Costs Annual Per
Number of supplied Number of Class  Annual Adjusted  Allocation for REPS  Account Charge
Line No, Customer Class Accounts™ Req uirements"” Accounts™ Account Revenue Cap Factor Recovery @

1 Residential 1,855,382 457,381 1,358,001 § 27 § 37,746,027 53.13% % 10,201,838 § 7.30
2 General 260,469 64,034 196,435 § 150 $ 29,465,250 4148% 3% 7964845 § 40.55
3 Industrial 5,082 1,253 3,829 3 1,000 $ 3,829,000 539% 3 1,034,969 $ 270.30
4 Total 2,120,933 522,668 1,598,265 $ 71,040,277 100.00% $ 19,201,651 (b)

Calculate NC Retail-only annual REPS cost per Customer Class - EMF Period:

North Carolina Retail Only

Williams Exhlbit No.
1, page 1 Line No. I2

Total Adjusted
Number of Incremental Percent of NC Retail Percent
Accounts- DEC  Annual Per Account  Costs Allocated Incremental of Total

Line No. _Customer Class Retail” Charge™ to DEC Retail Cost___Incremental Cost

5 Residential 1,269,531 % 730 § 9,267,576

6 General 180,791 § 4055 3 7,331,075

7 Industrial 3610 § 27030 § 975,783

3 Total i 1,453,932 17,574,434 (a) 91.53% (a)/(b)

9 Set-aside, Other Incremental, Solar Rebate, and Research $ 8,375,975 47.66% Williams Exhibit No.

10 General RECs 3 9,198,459 5234% 1, page 1 Line Nos.

11 Total Incremental Cost for Retail 17,574,434 13,14

Notes: _ _ __ ____ .- e e e e o - I . .- -
[¢4}] Average number of accounts subject to REPS charge during EMF Period,

(2)  Annual per account charges are the result of the allocation of REPS costs between Duke Energy Carolinas Rerail customers and the Company's Wholesale REPS
customers, and are used only for calculating the total cost obligations of Duke Energy Carolinas Retail customers and the wholesale REPS customers, respectively.
Proposed REPS rider charges per account are instead calculated using unadjusted REPS accouat totals by class - see Williams Ex, No. 4,
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’ REDACTED YERSION
DUKE ENERGY CAROLINAS, LLC Williams Exhihit No. 2
Docket Na, E-7, Sub 1162 Page2of 3
For the Period Jameary 1, 2017 to December 31, 2017 March 7, 2018
Calculate Set-aside and other incremental costs per customer class - EMFE Period:
{ North Carolina Retail Only
Allocated Annual
Annual Rider Set-aside, Other
Total Unadjusted  Cap per Calculated Cost Cap  Incremental, Solar
Number of Customer Annual Allgcation Rebate Program,
Line No.  Customer Class Accounts!! Class Account  Revenue Cap Factor and Research Cust
1 Rexidential 1.692,708 $ 27 45,703,116 523% § 4,416,625
2 General 41055 % 150 36,158,250 41.72% § 3.494,235
3 Industrial 4813 % 1.000 4.813,000 5.55% § 4065.115
4 Total 1,538,576 86,674,366 § 8375975
Willlums Ex. No. 2 Pg
1 Line No. 9
Calculate General costs per customer class - EMF Period:
[ North Carolina Retail Only 1
R.EC Number of
Number of RECs % of E.li REC Reqt_nremem Genera! RECs  General Cost Allocated Annual
for General supplied by supplied by EE ., e pp Allocation Factor General
Line No. Custemer Class  cempliance™ * Class™ by class " (€)= a) =1t (€= il Incremental Costs
5 Residential 5994% § 5,513,557
6 General 4027% § 3,704,219
7 Industrial 0.21% § {19.317)
g Total 100.00% % 9,158,459

Williams Ex. No. 2Pg 1

Total cost allocation by customer class - EMF Period: Ling No. 10
% Incrementa) \

Total Incremental  REPS cost by

REPS cost by cluss class
9 Residential 5 0,930,182 56.50%
10 General 5 7,198,454 40.96%
11 Industrial $ 445,798 2.54%
12 Total 3 17,574,434 100.00%

Willlaos Ex. No. 2 P
1 LAne No- 11

{1} Average number of accounts subject to REPS charge during 2017,
(2)  EE allocuted to account type according Lo actual relative contribution by customer class of EE RECs.
(3) Total General RECs per note (5) * "Cost Cap Allocation Fuctor” by cluss per line Nos. 1-3 ubove,
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DUKE ENERGY CAROLINAS,LLC Willtams Exhibit No. 2
Docket No. E-7, Sub 1162 Page3of 3
For the Period January 1, 2017 to December 31, 2017 March 7, 2018

Calculate Incremental Cost Under/(QOver) Collection ner Customer Class - EMF Period:

[ . _North Carolina Retail Only |
Allocated Annual Set-  Allocated

aside, Other Annual Actual NC Retail Annual REPS EMF . Annual REPS
Incremental, Solar General Total REPS Revennes Under/(Over)- EMF -
Rebate Program, and Incremental  Incremental  Realized - EMF  Collection, before  Interest on Over-  Under/(Qver)-
Line No.  Account Typé Research Cost Costs Costs Period Interest collection'” Collection

1 Residential S 4416625 § 5513557 % 9930182 §$ 18,864,141 § (8.933.955) § (1,488993) § (10,422,952)
2 ° General $ 3494235 § 3704219 §  7,198454 § 12,476,569 § (5278.115) § (879.685) §  (6,157,800)
3 Industrial $ 465.115 % (19317 % 445,798 $ 1,192,210 § (746,412) § (124,402) § (370.814)
4 Total $ 8,375,975 $° 9,198459 $ 17,574,434 § 32,532,920 % (14,958,486) % (2,493,080) $ (17,451,566)

Williams Exhibit Ne. 2,  Williams Exhibit W?I[ams Exhibit
Pg 2, Line No. 4 No.2,Pg2,Line No.2,Pg2,Line
Notes: No.8 No. 12
(1)  Interest calculated at annual rate of 10% for number months from mid-point of EMF period to mid-point of prospective rider billing peried.
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DUKE ENERGY CAROLINAS, LLC
Docket No, E-7, Sub 1162

For the Period September 1, 2018 to August 31, 2019

Allocate Incremental Cost per Customer Class - Billing Period

Z/

Williams Exhibit No. 3
Pagelof3
March 7, 2018

L Combined North Carolina Retail and Wholesale |
Amnual Rider

Adjustment for Self- Total Adjusted Cap per Cost Cap Projected Annual Per

Total Unadjusted supplied Number of Customer  Annual Adjusted  Allocation Incremental Account

Line No. Customer Class Number of Accounts”  Requirements™ Accounts’”  Class Account  Revenue Cap Factor Costs Charge’™
i Residential © 1,857,088 455,699 1,401,389 §% 27 § 37.837.503 53.30% §$ 15,675,077 § 11.19
2 General 259,861 63,649 196,212 % 150 % 29,431,300 41.46% $ 12,193,034 % 62.14
3 Industrial 4,927 1,210 3,717 & 1,000 § 3,717,000 524% § 1,541,040 $ 41459

4 Total 2,121,876 520,558 1,601,318 $ 70,986,303 100.00% S 29,409,151

Calculate NC Retail-only annual REPS cost per Customer Class - Billing Period

56.17% williams Exhibit No,

43.83% 1, page 2 Line Nos. 15,

16

| North Carolina Retail Only |
Incremental
Total Adjusted Costs
Number of Accounts -  Annuzl Per Account  Allgeated to
Line No, Customer Class Duke Retail™” Chargem Duke Retail
5 Residential 1,285,164 3% [1.19 % 14,380,985
6 General 182,648 $ 62.14 3 11,349,747
7 Industrial 3,536 % 41459 $ 1,465990
8 Total 1,471,348 27,196,722
9 Set-aside, Other Incremental, Solar Rebate, and Research $ 15,276,399
10 General RECs . $ 11,920,323
11 Total Incremental Cost for Retail 27,196,722
Notes:
(1) Projected number of accounts subject to REPS charge during the billing period.
(2)-

Williams Exhibit No.
1, page 2 Line No. 14

-Annual per account charges are the result of the allocation of REPS costs between Duke Energy Carolinas Retai] customers and the Company’s Whelesale REPS customers, and - -~

are used only for calculating the total cost obligations of Duke Energy Carclinas Retail customers and the wholesale REPS customers, respectively. Proposed REPS rider charges
per account ate instead ealculated using unadjusted REPS account totals by class - see Witliams Ex. No. 4.
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REDACTED YERSION
DUKE ENERGY CAROLINAS, LLC

Willinms Exhibit No. 3

Dacket No. E-7, Sub 1162 Page 20t
For the Period September I, 2018 to Angust 31, 2019 March 7, 2018
Calculate Set-aside and other incremental costs per customer class - Billing Period:
[ Norih Carolina Retail Only ]
Allocated Annual
i Anbuat Rider . Set-nside, Other
Total Unadjusted Cap per Calculated Cost Cop  Incremental, Solar
Number of Customer  Annuval Revenue  Allocation Rebate Program,
Line No. _ Customer Class Accounts'! Class Account Cap Factor and Research Cost
1 Residential 1,713,552 § 27 45,265,904 5287% $ 3,076,484
2 General 243,530 $ 150 36,529,500 4174% $ 6,376.833
3 Industrial 4715 § 1.000 4,715,000 5.39% $ 823,082
4 Total 1,961,797 57,510,404 100,00% 3§ 15,276,399
Willianw Ex. No. 3Py [
Lincy
Calculate General costs per customer class - Billing Period;
[ North Carolina Retail Only - Billing Period ]
REC
Number of
Number of RECs for 9; of EEREC ~ Requirement General RECs General Cost Allocated Annual
General compliance  supplled by  supplied by EE net of EE Allocation Facter General
Customer Class 1 ) by class™ (<) = (3} - () () 2100/ ) Inecremental Costs
5 Residential 60.73% 3 7.239.212
G General 40.19% $ 4,190,778
7 Industrial -0.92% $ (109.667)
8 Total 100.00% $ 11,920,323

Total cost allocation by customer class - EMF Period:

% Incremental

Total Incremental REPS cost by

REPS cost by class class
9 Residentinl  + 5 15,315,696 56.31%
10 General 3 11,167,611 41.06%
11 Industrial $ 713415 2.62%
12 Total 3 27,896,712 100.00%

Williaos Ex. No. 3 Pg |

Line 11

(l}  Pmjected number of accounts subject to REFS charge during the billing peried.
(2}  EE allocated to uccount type according to actual projected contribution by customer ¢lass of EE RECs,
(3} Total General RECs per note (4) * "Caost Cup Allocation Factor”™ by eluss per line Nos. 1-3 above.

Wilkums Ex. No. X Pp |
Lins 10
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DUKE ENERGY CAROLINAS, LLC Williams Exhibit No, 3
Docket No, E-7, Sub 1162 Page 3 of 3
For the Period September 1, 2018 to August 31, 2019 March 7, 2018

Calculate Incremental Cost to Collect by Customer Class - Billing Period:

[ North Carolina Retail Annual Rider Cost by Account Type ]
Allocated Annual Allocated
Set-aside and Annual General
Other Incremental Incremental Total Incremental
Line No. Customer Class costs Costs Costs
1 Residential $ 8,076,484 $ 7,239,212 $ 15,315,696
2 General $ 6,376,833 $ 4,790,778 $ 11,167,611
3 Industrial $ 823,082 $ (109,667) $ 713,415
4 Total $ 15,276,399 $ 11,920,323 $ 27,196,722
"~ Williams Exhibit No. "~ Williams Exhibit " Williams Exhibit No. 3,

3,Pg2,lined No. 3,Pg2,line 8 Pg 2,line 12
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DUKE ENERGY CAROLINAS, LLC

A

i\
OFF?EIAL COPY

‘Williams Exhibit No, 4

Docket No. E-7, Sub 1162 Pageloll
March 7, 2018
Calculate Duke Energy NC Retail monthly REPS rider components:
r North Carolina Retail i o
Total Projected Annual REPS  Recepis Tor Confract —
Number of EMF Amendments, Projected Total ﬁ
Customer Accounts -Duke Under/(Qver). TPenalties, Change-of- o, gy Monthly EMF Incremental Monthly REPS
LineNo.  Class Retall'™® Collection control, Ete, " costs/(credits) Rider™ Caosts Rider” E
1 Residential 1,713,552 5 (10422952) 5 (563,773) §  (10,986,725) § (0.53) 3 1531569 S 074 c
2 General 243,530 5 (6157.800) § {408,683) 3 (6,566,483) § (225) § 11,167,611 § 3.82 _=.I
3 Industrial 4,715 5 (870,814) § (25,310) & (890,124) § (15.84) § 713415 S 12.61
4 1,961,797 § (17,451,566) § (997,766) 5 (18,449,332) ¥ 27,196,722
Williams Ex. No. Williams Ex. No.
2,Pga 3,Pg3
Compare total annual REPS charges per account to per-account cost caps:
f North Carolina Retail
Total Monthly Tatal Annual
Monthly REPS Charge REPS Charge
Customer Menthly EMF REFPS Caombined Regulatory Fee including including Per-Account
LineNo.  Class Rider'™ Rider'”  Monthly Rider™ Multiplier Regulatory Fee  Regulatory Fee Cost Cap
5 Residential  § (0.53) $ 074 3 0.21 1.001402 5 0.21 252 § 27.00
6 General $ (225) 8 382 3 1.57 1.001402 § 157 8 13.84 § 150.00
7 Industrial $ (15.84) § 1261 3§ {3.23) 1001402 5 (3.23) § (38.796) S 1,000.00
Notes:
(1)  Projected number of accounts subject o REPS charge during the billing period.
(2)  Peraccount rate caleutations apply te Duke Energy Carolinus NC Retail customers only.
(3)  Forward 2017 receipts for contract amendments, penalties, change-of-control, etc .
Allocztion to Receipts for contruct
Contract receipts  NC retait portion of EMF  customer class - amendments,
Customer credited by Peried costs - Williams  Williams Exhibit No. penalties, change-of-
Class class Exhibit No. 2, Pg | 2.Pe2 conrol, ete.
Residential §56.50% S 1563,773)
General 40.96% S (408,583)
e — oo _Industrial . _ - - _ - . I, - - 2.54% S_ 253100 - _ - -
Total contract payments received - EMF Period 3 (1.090.096) S (597,766) 1997,766)

91.53%



T

E-7, Sub 1162 Williams Exhibit No, 5
Proposed REPS Rider tariff sheet to be effective September 1, 2018 March 7,2018
Duke Energy Carolinas, LLC ¢ Electricity No. 4

North Carolina Tenth Revised Leaf No. 68
Superseding North Carolina Ninth Revised Leaf No. 68

REPS (NC)
RENEWABLE ENERGY PORTFOLIO STANDARD RIDER

APPLICABILITY (North Carolina Only)

Service supplied to the Companyls retail customer agreements is subject to a REPS Monthly Charge. This charge is adjusted
annually, pursuant to North Carolina General Statute 62-133.8 and North Carolina Utilities Commission- Rule R8-67 as ordered
by the North Carolina Utilities Commission. This Rider is not applicable to agreeaments for the Companyls outdoor lighting rate
schedules, OL, PL, FL, GL, NL, nor for sub metered rate Schedule WC, nor for services defined as auxiliary to another
agreement. An auxiliary service is defined as a non-demand metered, nonresidential service, provided on Schedule SGS, at the
same premises, with the same service address, and with the same account name as an agreement for Whlch a monthly REPS
charge has been applied.

b

APPROVED REPS MONTHLY CHARGE
The Commission has ordered that a REPS Monthly Charge, which includes an Experience Modification Factor (EMF), be
included in the customers] bills as follows:

RESIDENTIAIL SERVICE AGREEMENTS

REPS Monthly Charge § 074
Experience Modification Factor (§ 0.53)
Net REPS Monthly Charge $ 021
Regulatory Fee Multiplier 1.001402
Total REPS Monthly Charge per agreement per month $ 021
GENERAL SERVICE AGREEMENTS

REPS Monthly Charge $ 3.82
Experience Modification Factor (3 225
Net REPS Monthly Charge $ 1.57
Regulatory Fee Multiplier 1.001402
Total REPS Monthly Charge per agreement per month § 157
INDUSTRIAL SERVICE AGREEMENTS

REPS Monthly Charge $ 1261
Experience Modification Factor ($ 1584)
Net REPS Monthly Charge $ 3.23)
Regulatory Fee Multiplier 1.001402
Total REPS Monthly Charge per agreement per month ($ 3.23)

USE OF RIDER

The REPS Billing Factor is not included in the Companyls current rate schedules and will apply as a separa'te charge to each
agreement for service covered under this Rider as described above, unless the service qualifies for a waiver of the REPS Billing
Factor for an auxiliary service. An auxiliary service is a non-demand metered nonresidential service, on Schedule SGS for the
same customer at the same service location.

To qualify for an auxiliary service, not subject to this Rider, the Customer must notify the Company and the Company must
verify that such agreement is considered an auxiliary service, after which the REPS Billing Factor will not be applied to
quahfymg auxiliary service agreements. The Customer shall also be responsible for notifying the Compa.ny of any change in
service that would no longer qualify the service as auxiliary.

North Carolina Tenth Revised Leaf No. 68
Effective for service rendered on and after September 1, 2018
NCUC Docket E-7 Sub 1162
Order dated
Pagelofl
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DUKE ENERGY CAROLINAS, LLC Williams Exhibit No. 6
Docket No. E-7, Sub 1162 Pagelof2
March 7, 2018

Worksheet detailing energy efficiency certificate (""EEC'") inventory

EEC inventory reconciliation - as of December 31, 2017 EECs '  Reference

EEC balance at Dec 31, 2011 887,076 2011 Compliance Report - Docket No. E-7, Sub 1008
EECs generated for 2012 per Company's annual update 1,120,265 E-7, Sub 1052, Williams Exhibit No. 6

Less: EECs used for compliance for 2012 419,745 2012 Compliance Report - Docket No. E-7, Sub 1034
EECs carried forward at Dec 31, 2012 1,587,596 2012 Compliance Report - Docket No. E-7, Sub 1034
EECs generated for 2013 per Company's annual update 1,530,891 E-7, Sub 1052, Williams Exhibit No. 6

Less: EECs used for compliance for 2013 409,169 2013 Compliance Report - Docket No. E-7, Sub 1052
EECs carried forward at Dec 31, 2013 2,709,318 2013 Compliance Report - Docket No. E-7, Sub 1052
EECs generated for 2014 per Company's annual update 2,011,450 E-7, Sub 1074, Williams Exhibit No. 6

Less: EECs used for compliance for 2014 415,459 2014 Compliance Report - Docket No. E-7, Sub 1074
EECs carried forward at Dec 31, 2014 4,305,309 2014 Compliance Report - Docket No. E-7, Sub 1074
EECs generated for 2015 per Company's annual update 2,310,608 E-7, Sub 1106, Williams Exhibit No. 6

Less: EECs used for compliance for 2015 855,980 2015 Compliance Report - Docket No. E-7, Sub 1106
EECs carried forward at Dec 31, 2015 5,759,937 2015 Compliance Report - Docket No. E-7, Sub 1106
EECs generated for2016 per Company's annual update 2,152,597 E-7, Sub 1131, Williams Exhibit No. 6

Less: EECs used for compliance for 2016 866,492 2016 Compliance Report - Docket No. E-7, Sub 1131
EECs carried forward at Dec 31, 2016 7,046,042 2016 Compliance Report - Docket No. E-7, Sub 1131
EECs generated for 2017 per Company's annual update 2,531,010 Company workpapers @

Less: EECs used for compliance for 2017 863,135 2017 Compliance Report - Docket No. E-7, Sub 1162
EECs carried forward at Dec 31, 2017 8,713,917 2017 Compliance Report - Docket No. E-7, Sub 1162

Summary workpapers - EECs generated

) Program year
Update for 2017 EECs generated - as of year-end 2017: 2009 - 2011 2012 | 2013 | 2014 ] 2015 [ 2006 [ 20017 | ‘Total
Current view at year-end 2017 873,944 1,143,648 1,561,044 1,881,130 2,194,959 2,291,703 2,597,468 12,543,896
Previously reported current view at year-end 2016 873,944 1,143,648 1,561,040 1,883,617 2,217,639 2,332,998 10,012,886
Total Adjustments to previously reported results 0 0 4 (2,487) (22,680) (41,295)
Updated EECs created and available for 2017 ® © @ ®
. ; : : R detail of adjusiments at page 2 of 2 _ ; a,

Footnote:

U Calculated EECs originate from details contained in the databases supporting Duke Energy Carolinas’ energy efficiency filings, and are specific to North Carolina, calculated at the generation station level, are
inclusive of free-ridership EE savings, and assume savings initiated in a program year continue for the duration of the life of the applicable measure,
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DUKE ENERGY CAROLINAS, LLC ‘Williams Exhibit No. 6
Docket No. E-7, Sub 1162 Page2of2
March 7, 2018
Detail for adjustments to previously reported results through program year 2016;
Adjustment Program year
type Program 20082011 202 | 2003 ] 2014 | 2015 | 2016 Total
Program pilot termination - Business Energy Reports (BER) - - - - - (4,492) {4,492)
Evaluation, Measurement, & Verification (EM&V"):
Smart Energy in Offices (SEiO) - - - (2.495) (22,007) (26,267 (50,763)
Non Residential Smeart Saver Encrgy Efficient Food Service - - - - (697) (8,369) (9,056)
Non Residential Smart Saver Energy Efficient Lighting Products - - - - (80) (1,558) (1,638)
Multi-Family Energy Efficiency (MF EE) - - - - - (536) (536)
EnergyWise for Business (EWB) - - - - - (310) (310)
Energy Efficient Appliances and Devices (EEAD) - - - (8) (10 (10) (28)
Energy Efficient Appliances and Devices (EEAD) - - - i 99 280 380
Total EM&V zdjustments - - - {2,502) (22,695) (36,770) {61.96T)
Participation updates/adjustments
Non-Residential Smart Saver Custom Incentives - - - - - (52) (52)
Residential | Smart Saver Energy Efficiency Program - - - - - (N mn
Energy Efficient Appliances and Devices (EEAD) - - - - - 4 4
Total participation adjustments - - - - - 49) (49)
Line loss comection - - 4 15 15 16 50
Total adjustments to prior program years incorporated into 2017 current view - 0 1] 4 {2,487) (22,680) (41,295) (66,458)
®) ) @) (e)

EM&V reports applicable to resolts reported above - filed as exhibits to the testimony of DEC witness Robert Evans in DEC's energy efficiency rider Docket No. E-7, Sub 1164:

Report N
Evans . Evaluation
Exhibit Program Fingi::ahon EM&V Report Type
. . Duke Energy Carolinas Smart Energy in Offices Evaluation Process &
L Smart Energy in Offices (SEiQ) 1241572017 Report (December 15, 2017) Tmpact
1 Non Residential Smart Saver Energy Efficient Food Service Products (NRFS) 8/4/2017 _ |Duke Energy Carolinas Smart $aver Prescriptive Incentive Impact
1 Non Residential Start Saver Energy Efficient Lighting Products (NRLTG) 8/4/2017 |Duke Energy Carolinas Smart $aver Prescriptive Incentive Iiipact
. . . EM&V Report for the Duke Energy Multifamily Energy Process &
H Multi-Family Energy Efficiency (MF EE) 612712017 Efficiency Program (Tune 27, 2017) Impact
___._G____ |EnerpyWise for Business (EWB)_ . . __ . _.6/1272017 [Duke Energy Carclinas and Progress EnergyWise for Business | - Impaet. -
. . . Save Bnergy and Water Kits 2016 Program Year Evaluation Process &
I Energy Efficient Appliances and Devices (EEAD) 112572017 Report (November 29, 2017) Tmpact
. . . Duke Energy Carolinas Energy Efficient Appliances and Process &
K Energy Efficicnt Appliances and Devices (EEAD) 1282017 |5 vices Program Final Evaluation Report (December 8,2017) | Impact
. EM&V Report for the Small Business Energy Saver Program Process &
E  |Swall Business Energy Saver (SBES) 85672017 |13ke Energy Progress and Duke Energy Carolinas (June 6. Tmpact
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DUKE ENERGY CAROLINAS, LLC | Williams Exhibit No. 7
Docket No. E-7, Sub 1162 REDACTED VERSION | Page 1of 1
DEC REPS 2017 Compliance Report 2018 Rider March 7, 2018

Summary cost recovery worksheet - DEC utility-owned solar projects

Project: Mocksville (Toprak) Manroe (Rocky River) _ Woodleal (sce Note 1)
Project size: 15.4 MWae 59.4 MWac 6 MWac

CPCN docket Ne. E-7, Sub 1098 E-?, Sub 1079 E-7, Sub 1101
CPCN filing date: December 15, 2015 December 15, 2015 March 2, 2016
NCUC Order datc: May 14, 2016 May 16, 2016 June 16, 2016
Original CPCN estimate:

Total capital expenditure ($000s)

Total annual levelized pevenuc requirement ($000s)
Updated tax benefit monetization estimates:

Total capital expenditure ($000s)
Total annual levelized irement (5000s) ._

Updated tax benefit mnneﬁzaﬁl;n estimates and actual capital expenditures:
Total capital expenditure ($000s)
Total anmual levelized revenue requirement ($000s)

Levelized cost recovery summary - annual: , Annual Levelized cost
[Mocksville (Toprak) $/MWH Percent 1o tatal ($000%)

“Totn! cost - original estimate

Avoided cost

Incremental cost

Cap for REPS cost recovery

Total cost - vpdated tax benefit monetization estimates
Avoided eost

Incremental cost

Cap for REPS cost recovery

Total cost - updated tax benefit monetization estimates and actual capital expenditures
Avoided cost

Incremental cost

Cap for REPS cost recovery

|Monroe (Rocky River)
Total cost - origenal estimate
Avoided cost

Incremental cost

Cap for REPS cost recovery

“Total cost - updated tax benefit ization estimates
Avoided cost

Incremental cost

Cap for REPS cost recovery

Total cost - updated tax benefit monetization estimates and actual capital expenditures
Avoided cost

Ineremental cost

Cap for REPS cost recovery

Note 1: The Woodleaf project is not yet under constuction and an update of 1ax benefit assumptions specific to the project is not yst available. Thus, for the Woodlcal
project, the Company only included in its Billing Period & forecast of levelized cost limited to the approved avoided cost plus the incremental cost calculated at the cap
specified by the Commission in its erder approving the CPCN in this docker.
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REDACTED VERSION
DUKE ENERGY CAROLINAS, LLC
Docket No, E-7, Sub 1162
Compliance Costs for the EMF Pericd January 1, 2017 to December 31, 2017

Revised Williams Exhibit No, 1
Page10f2
March 28,2018

Avoided Cost
Recovered in Fuel
MWh Incremental  Cost Adjustment
Line No. Renewable Resource RECs (Energy) Total Cost Avoided Cost Cost Rider

R, 5 17,576,710

(8
(h)
@

9 Other Incremental $ 797,661 Revlsed ( $ 797,661

10 Solar Rebate Program 3 - ;‘ﬂ:ibliel:: ;gs $ -

11 Research ' $ 565,791 ) 3 565,791

12 Total § 84,568,892 $ 19,240,162 ®tlow

Jennings Exhibit No. 2
Incremental
Incremental cost category Cost

Percent of Total
Incremental Cost

15 Total

16
17
18

19
20
21

Allocate incremental cost of solar resources between solar compliance requirement and general compliance requirement:

$  19240,162 “be
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DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162

7|

Revised Williams Exhibit No. 2
Page 1 of 3

For the Period January 1, 2017 to December 31, 2017 March 28, 2018
Allocate Incremental Cost per Customer Class - EMF Period
| Combined North Carolina Retail and Wholesale
Annual Rider
Cap per Actual
Total Unadjusted Adjustment for Self- Total Adjusted  Cystomer Cost Cap  Incremental Costs Annual Per
Number of supplied Number of Class Annual Adjusted  Allocation for REPS Account Charge

Line No. Customer Class Accounts? Requirements"” Accounts” Account Revenue Cap Factor Recovery =

1 Residential 1,855,382 457,381 1,398,001 § 27 § 37,746,027 53.13% $ 10,222,299 § 7.31

2 General 260,469 64,034 196,435 % 150 $ 29,465,250 41.48% % 7,980,819 $ 40.63

3 Industrial 5,082 1,253 3,829 % 1,000 §$ 3,829,000 539% % 1,037,045 % 270,84

4 Total 2,120,933 522,668 1,598,265 $ 71,040,277 100.00% $ 19,240,162 (b)

Calculate NC Retail-only annual REPS cost per Customer Class - EMF Period:

Revised Williams
Exhihit No. 1, page 1
Line No. 12

91.49% (a)/(b)

North Carolina Retail Only
Total Adjusted
Number of Incremental  Perceritof NC Retail Percent
Accounis - DEC  Annual Per Account  Costs Allocated Incremental of Total
Line No. Customer Class Retail” Chargem to DEC Retail Cost Incremental Cost

5 Residential 1,269,531 §$ 731 § 9,280,272
6 General 180,791 % 4063 $ 7,345,538
7 Industrial 3,610 $ 270.84 $ 977,732
8 Total 1,453,932 17,603,542 (a)
9 Set-aside, Other Incremental, Solar Rebate, and Research $ 8,377,526 47.59%  Revised Williams
10 General RECs ) $ 9,226,016 52.41% Exhibit No. 1, page 1
11 Total Incremental Cost for Retail 17,603,542 Line Nos. 13,14

Average number of accounts subject to REPS charge during EMF Period.

@ Annual per account charges are the result of the allocation of REPS costs between Duke Energy Carolinas Retail customers and the Company's Wholesale REPS
customers, and are used only for calculating the total cost obligations of Duke Energy Carolinas Retail customers and the wholesale REPS customers, respectively,
Proposed REPS rider charges per account are instead calculated using unadjusted REPS account totals by class - see Williams Ex. No. 4.

OFFICIAL EOPY

Jun 21 2018



REDACTED VERSION
DUKE ENERGY CAROLINAS, LL.C Revised Williams Exhibit No. 2
Docket No. E-7, Sub 1162 Page2of3
For the Period January 1, 2017 to December 31, 2017 March 28,2018
Calculate Set-aside and other incremental costs per customer class - EMF Period:
| North Carolina Retail Only |
Allocated Anpusl
Annual Rider Set-aside, Other
Total Unadjusted  Cap per Calculated Cost Cap  Incremental, Solar
Number of Customer Annual Allocation  Rebate Program,
Line No. Customer Class Accounts” | Class Account Revenne Cap Factor and Research Cost
1 Residential 1,662,708 $ 27 45,703,116 52.73% % 4,417,443
2 General 241,055 § 150 36,158,250 41.72% $ 3,494,882
3 Industrial 43813 3 1,000 4.813,000 555% $ 465,201
4 ‘Total 1,938,576 86,674,360 $ 8,377,526

Revised Willians Ex.
No.2 Pg1 Line No. 9
Calcalate General costs per customer class - EMF Period:

I North Carolina Retail Only 1

REC Number of
Number of RECs % of EEREC Requirement oo ... RECs  General Cost Allocated Annual

for General supplied by supplied by EE net of EE Allocation Factor General

Line No.  Customer Class o) Class®? ® (¢ = (@) - (b) (#) = (e (d) Incremental Costs

compliance by class

5 Residential 59.94% § 5,530,074
6 General 40.27% § 3,715,317
7 Industrial -0.21% 3 (19,375
8 Total 100.00% _$§ 9,226,016

Revised Willians Ex.

Total cost allocation by customer class - EMF Period: No. 2 Pg 1 Line No. 10

% Incremental \

Total Incremental REPS cost by

REPS cost by class class
9 Residential 3 9,947,517 56.51%
10 General 3 7,210,199 40.96%
11 Industrial 3 445,826 2.53%
12 Total 3 17,603,542 100.00%

/ “Revised Williams Ex.

No.2PglLine No. 11

[4))] Average number of accounts subject to REPS charge during 2017.
(2)  EE allocated to account type according to actual relative contribution by customer class of EE RECs.
{3)  Total General RECs per note (5) * "Cost Cap Allocation Factor® by class per line Nos. 1-3 above,
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DUKE ENERGY CAROLINAS, LLC Revised Williams Exhibit No. 2
Daocket No. E-7, Sub 1162 Page3of 3
For the Period January 1, 2017 to December 31, 2017 March 28, 2018

Calculate Incremental Cost Under/(Over) Collection per Customer Class - EMF Period:

| North Carolina Retail Only |
Allocated Annual Set-  Allocated

aside, Other Annual Actueal NC Retail Annual REPS EMF - Annual REPS
Incremental, Solar General Total REPS Revenues Under/(Over)- EMF -
Rebate Program, and Incremental Incremental Realized - EMF  Collection, before  Interest on Over-  Under/(Over)-
Line No.  Account Type Research Cost Costs Costs Period Interest collection'” Collection

1 Residential $ 4417443 $ 5530074 $ 9947517 $ 18,804,141 3 (8,916,624) $ (1,486,103) $ (10,402,727)
2 General § 3,494,882 $§  3,715317 $ 7,210,199 $ 12,476,569 § (5.,266,370) % ®77,728) $ (6,144,098)
3 Industrial $ 465,201 § (19,375) $ 445826 % 1,192210 § (746,389 § (124,397) $ (870,781)
4 Total 3 8,377,526 $ 97226016 § 17603542 § 32,532,920 § (14,929,378) § (2,488,228) § (17,417,606)

Revised Williams Exhibit Revised Williams Revised Williams
No. 2,Pg2,Line No.4  Exhibit No. 2, Pg 2, Exhibit Ne, 2,Pg 2,
Notes: Line No. 8 Line No. 12
(1)  Interest caleulated at annual rate of 10% for number months from mid-peint of EMF pericd to mid-point of prospective rider billing period.
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DUKE ENERGY CAROLINAS, LLC
Docket No., E-7, Sub 1162

Calculate Duke Energy NC Retail monthly REPS rider components:

Revised Williams Exhibit No. 4
Pagelof1
March 28, 2018

| North Carolina Retail

Total Projected Annual REPS Receipts for Contract
Number of EMF Amendments, Projected Total
Customer Accounts -Duke Under/(Over)- Penalties, Change-of- g1 EMF Monthly EMF Incremental Monthly REPS
LineNo.  Class Retail'” Callection control, Etc. ¥ costs/(credits) Rider™ Costs Rider™
1 Residential 1,713,552 $ (10402,727) § (563,577) $§  (10,966,304) $ (0.53) § 15,315,696 § Q.74
2 General 243,530 3 (6,144,098) § (408,494) $ (6,552,592) % (2.24) § 11,167,611 $ 3.82
3 Industrial 4,715 $ (870,781) (25,258) § (896.039) $ (15.84) $ 713,415 § 12.61
4 1,961,797 $ (17.417,606) $ (997,329) §  (18,414,935) $ 27,196,722
Revised Williams 3,Pgl3
Ex No.2,Pg3
Compare total annual REPS charges per account to per-account cost caps:
| North Carolina Eetall ]
Total Monthly Total Annual
Monthly REPS Charge REPS Charge
Customer Monthly EMF REPS Combined Regulatory Fee . including including Per-Account
LineNo.  Class Rider™ Rider™  Monthly Rider® Multiplier Regulatory Fee  Regulatory Fee Cost Cap
5 Residential  $ (0.53) § 0714 § 0.21 1.001402 § 021 § 252 % 27.00
6 General $ (2.24) $ 382 §$ 1.58 1.001402 §$ 1.58 % 18.96 $ 150.00
7 Industrial 3 (15.84) § 1261 § - (3.23) 1.001402 § (3.23) § (38.70) 3 1,000.00
Notes:
(1)  Projected number of accounts subject to REPS charge during the billing period.
2) Per account rate calculations apply to Duke Energy Carolinus NC Relail customers only.
3) Forward 2017 receipts for contract amendments, penalties, change-of-control, ete
Allocation to Receipts for contract
Contract receipts  NC retail portion of EMF  customer class - amendments,
Customer credited by Period costs - Williams ~ Williams Exhibit No. penalties, chunge-of-
Class customer class Exhibit No. 2, Pg | 2,Pg2 control, efc,
Residential 56.51% $ (563,577)
- - General - . - 4096% $ (408,494) - I,
Industrial 2.53% § (25.258)
Total contract payments received - EMF Period 3 (1,090.096) $ (997.330) 3 (997.329)

91.49%
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E-7, Sub 1162 Revised Williams Exhibit No, 5
Proposed REPS Rider tariff sheet to be effective September 1, 2018 March 28, 2018
Duke Energy Carolinas, LLC + Electricity No. 4

North Carolina Tenth Revised Leaf No. 68
Superseding North Carolina Ninth Revised Leaf No. 68

REPS (NC)
RENEWABLE ENERGY PORTFOLIO STANDARD RIDER

APPLICABILITY (Notth Carolina Only)

Service supplied to the Company’s retail customer agreements is subject to a REPS Monthly Charge. This charge is adjusted
annually, pursuant to North Carolina General Statute 62-133.8 and North Carolina Utilities Commission Rule R8-67 as ordered
by the North Carolina Utilities Commission. This Rider is not applicable to agreements for the Company’s outdoor lighting rate
schedules, OL, PL, FL, GL, NL, nor for sub metered rate Schedule WC, nor for services defined as auxiliary to another
agreement. An auxiliary service is defined as a non-demand metered, nonresidential service, provided on Schedule SGS, at the
same premises, with the same service address, and with the same account name as an agreement for which a monthly REPS
charge has been applied.

APPROVED REPS MONTHLY CHARGE
The Commission has ordered that a REPS Monthly Charge, which includes an Experience Modification Factor (EMF), be
included in the customers’ bills as follows:

RESIDENTIAL SERVICE AGREEMENTS

REPS Monthly Charge $ 074

Experience Modification Factor ($ 0.53) .

Net REPS Monthly Charge $ 021 '

Regulatory Fee Multiplier 1.001402 '

Total REPS Monthly Charge per agreement per month $ 021 '

GENERAL SERVICE AGREEMENTS

REPS Monthly Charge $ 382

Experience Modification Factor (8 224

Net REPS Monthly Charge $ 1.58

Regulatory Fee Multiplier 1.001402

Total REPS Meonthly Charge per agreement per month $ 1.58

INDUSTRIAL SERVICE AGREEMENTS

REPS Monthly Charge $ 12.61

Experience Modification Factor (§ 15.84)

Net REPS Monthly Chatge (5 3.23)

Regulatory Fee Multiplier 1.001402

Total REPS Monthly Charge per agreement per month (§ 3.23) ;
USE OF RIDER

The REPS Billing Factor is not included in the Company’s current rate schedules and will apply as a separate charge to each
agreement for service covered under this Rider as described above, unless the service qualifies for a waiver of the REPS Billing
Factor for an auxiliary service. An auxiliary service is a non-demand metered nonresidential service, on Schedule SGS for the
same customer at the same service location.

To qualify for an auxiliary service, not subject to this Rider, the Customer must notify the Company and thle Company must
verify that such agreement is considered an auxiliary service, afler which the REPS Billing Factor will not be applied to
qualifying auxiliary service agreements. The Customer shall also be responsible for notifying the Company of any change in

service that would no longer qualify the service as auxiliary. |

North Carolina Tenth Revised Leaf No. 68
Effective for service rendered on and afier September 1, 2018
NCUC Docket E-7 Sub 1162
Order dated
Page 1 of 1
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REDACTED VERSION
DUKE ENERGY CAROLINAS,LLC
Docket No. E-7, Sub 1162
Compllance Costs for the EMF Period January 1, 2017 to December 31, 2017
Updated to add incremental compliance vosts incurred January 1, 2018 threugh April 30, 2013

Avoided Cost
Incremental  Recovered in Fuel
MWwh Cost January - Cost Adjustment
Line No. Renewahle Resource RECs (Energy) Total Cost Avoided Cost December 2017 Rider

Add: Incremental
Cast Januvary
2018 through

April 2018

—

L/

2nd Revised Williams Exhibit No, I
Page 1 of 2
May 21,2018

Incremental Cost
Updated EMF Perfod
Janvary 2017 through
April 2018

— 5 17,876,710

9 Other Incremental $ 797,651 Revised fennings 3 797.661 1$4]
[0 Solar Rebare Program $ - Exhibit No. 2 - th)
11 Research 3 563,791 $ 565,791 4]
12 Total $ 19,240,162 (beow
Jennings Exhibit Na. 2
Incremental  Percent of Total
Incremental cost category Cost Incremental Cost

$ 6,942,007 % 24,818,717

$ 163.562 § 961,223 A%
5 - 8 - (w)
5 145949 § 711,740 n)
3 LI51,518 26,491,680 rbdow

Percent of Total

Incremental Cest Incremental Cost

26,491,680

Allocate incremental cost of solar resources butween solar compliance requirement and general compliance reqguirement:

to 2nd Revised Wiltiams Exhibit Nu, 2, page 1
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DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162

I/

AL COPY

O
L

2nd Revised Williams Exhibit No.2 LL

Page1of 3
For the Period January 1, 2017 to December 31, 2017 May 21,2018
Updated to add incremental compliance costs incurred January 1, 2018 through April 30, 2018
Allocate Incremental Cost per Customer Class - EMF Period - extended through April 2018
Combined North Carolina Retail and Wholesale
Annual Rider
Cap per
Total Unadjusted Adjustment for Self- Total Adjusted  Customer CostCap  Actual Incremental ~ Annual Per
Number of supplied Number of Class Annual Adjusted  Allocation Costs for REPS  Account Charge
Line No. Customer Class Accounts™” Reguirements™ Accounts” Account Revenue Cap Factor Recovery @
1 Residential 1,855,382 457,381 1,398,001 § 27 % 37,746,027 53.13% % 14,075,030 3 10.07
2 General 260,469 64,034 196435 § 150 $ 29,465,250 41.48% 3 10,088,748 3 55.94
3 Industrial 5,082 1,253 3.829 3% 1,000 § 3,829,000 539% $ 1,427,902 % 372.92
4 Total 2,120,933 522,668 1,598,265 $ 71,040,277 100.00% $ 26,491,680 (b)
2nd Revised Williams
Exhibit No. 1, page 1
Calculate NC Retail-only annual REPS cost per Customer Class - EMF Period: Line No. 12
North Carolina Retail Only —]
Total Adjusted
Number of Incremental Percent of NC Retail Percent
Accounts - DEC  Annual Per Account  Costs Allocated Incremental of Total
Line No. Customer Class Retail” Charge‘z) to DEC Retail Cost Incremental Cost
5 Residential 1,269,531 % 1007 $ 12,784,177
6 General 180,791 3% 5594 § 10,113,449
7 Industrial 3,610 $ 37292 § 1,346,241
8 Total 1,453,932 24,243,867 (a) 91.52% (a}/ (b)
9 Set-aside, Other Incremental, Solar Rebate, and Research $ 11,542,505 47.61% 2nd Revised Williams
10 General RECs $ 12,701,362 52,39% Exhibit No. 1, page 1
11 Total Incremental Cost for Retail 24,243,867 Line Nos. 13,14

0] Average number of accounts subject to REPS charge during 2017.

@ Annual per account charges are the result of the allocation of REPS costs between Duke Energy Carolinas Retail customers and the Company's Wholesale REPS customers,
and are used only for calculating the total cost obligations of Duke Energy Carolinas Retail customers and the wholesale REPS customers, respectively. Proposed REPS
rider charges per account are instead calculated using unadjusted REPS account totals by class - see 2nd Revised Williams Ex. No. 4.
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REDACTED YERSION
DUKE ENERGY CAROLINAS, LLC 2nd Revised Williams Exhibit No. 2
Docket No, E-7, Sub 1162 Page 20f 3
For the Period January 1, 2017 to December 31, 2017 May 21,2018

Lipdated to add incremental compliance costs incurred January 1, 2018 through April 30, 2018

Calculate Set-aside and other incremental costs per customer class - EMF Period - extended through April 2018:

l North Carolina Retail QOnly j
Allocated Annual Set-
Annual Rider aside, Other
Total Unadjusted Cap per Calculated Cost Cap Ineremental, Solar
Number of Customer  Annual Revenue  Allocation  Rebate Program, and
Line No.  Customer Class Accounts'”! Class Account Cap Factor Research Cost

I Residential 1,.692708 S 27 43703016 5273% % 6.086.326

2 General 241055 § 150 36,158,250 41.72% & 4,815,227

3 Industrial 4813 % 1.000 <4.813.000 555% & (40,952

4 Total 1,938,576 86,674,366 $ 11,542,505

2nd Revised Williams Ex.
No. 2 Pg 1 Line No. 9

Calculate General costs per customer class - EMF Period:

[ North Carolina Retail Only ]
, f RECs § . R_EC Number of
Number o :CS O:;l % of LEREC  Requirement Go.ooal REC Genernl Cost Allocated Annual
General compliance™ supplied by  supplied by EE net of EE Allocation Factor  ‘General Incremental
LineNo. Ci Class o Class'™ by class ™' (<) = (a) - (b) {eb == () /1) Costs

5 Residential 5994% % 7.613,197
& General 4027% $ 5.114.838
7 Industrial 021% § (20.673)
8 Total 100.00% § 12,701,362

2nd Revised Williams Ex.

Total cost allocation by customer class - EMF Perlod: No. 2 Pg [ Line No. L0

% Incremental

Total Incremental REPS cost by
REPS cost by class class
9 Residential 5 13,699,523 56.51%
10 General 5 9,930,065 40.96%
11 Industrial ] 614,279 2.53%
12 Total $ 24,243,867 100.00%

e
2nd Revised Williams Ex.
No. 2Pz 1 Line No. LL

(1) Average number of accounts subject to REPS charge during 2017,
{2)  EEallocated to account type according 1o actual relative contribution by customer class of EE RECs.
(3)  Total General RECs per note (4) * "Cost Cap Allocation Factor” by class per line Nos, 1-3 ubove,
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DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162

2nd Revised Williams Exhibit No, 2

Page3of 3
For the Period January 1, 2017 to December 31, 2017 May 21, 2018
Updated to add incremental compliance costs incurred and REPS revenues collected January 1, 2018 through April 30, 2018
Calculate Incremental Cost Under/(Over) Collection per Customer Class - EMF Period - extended through April 2018:
| North Carolina Retail Only |
Total
Allocated Annual Set- Incremental  Actual NC Retail
aside, Other Allocated Costs Incurred  REPS Revenues REPS EMF -
Incremental, Solar Annuwal General January 2017  Realized - EMF Under/(Over)- REPS EMF -
Rebate Program, and  Incremental  through April  Period updated  Collection, before  Interest on Over- Under/(Over)-
Line No.  Account Type Research Cost Costs 2018 through Apr 2018 Interest collection'” Collection
1 Residential 3 6,086,326 $ 7,613,197 § 13,699,523 § 25,221,751 % (11,522,228) $ (1,728,333) $ (13,250,561)
2 General $ 4,815,227 § 5114838 $ 9,930,065 §$ 16,652,185 § (6,722,120) $ (1,008,318) $ (7,730,438)
3 Industrial $ 640,952 % (26,673) $ 614,279 § 1,528,907 § (914,628) $ (137,194) $ (1,051,822)
4 Total $ 11,542,505 § 12,701,362 $ 24,243,867 § 43,402,843 % (19,158,976) % (2,873,845) § (22,032,821)
Note:

(1) Interest calculated at annual rate of 10% for number of months from mid-point of EMF period to mid-point of prospective rider billing period.
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DUKE ENERGY CAROLINAS, LL.C

2nd Revised Williams Exhibit No. 4
Docket No. E-7, Sub 1162

OFFICIAL COPY

Page 1of 1
May 21,2018
Calculate Duke Energy NC Retail monthly REPS rider components:
| North Carolina Retail |
Total Projected Annual REps  Receipts for Contract
Number of EMF Amendments, Projected Total
Customer Accounts -Duke Under/(Over). Penalties, Change-of- Total EMF Monthly EMF Incremental Monthly REPS
Line No. Class Retail'’ Collection control, Ete. @ costs/{credits) Rider® Costs Rider®™
1 Residential 1,713,552 3 (13,250,561) $ (568,919) §  (13,319,480) % 067) $ 15,315,696 $ 0.74
2 General 243,530 $  (7,730438) $ (412,380) % (8,142,818) $ 2799 % 11,167,611 § 3.82
3 Industrial 4,715 ) (1,051,822) § (25,510) § (1,077,332) $ (1504) § 713,415 % 12.61
4 1,961,797 $  (22,032,821) $ (1,006,809) $  (23,039,630) $ 27,196,722
Compare total annual REPS charges per account to per-account cost caps:
| North Carolina Retail
Total Monthly Total Annual
Monthly REPS Charge REPS Charge
Customer Monthly EMF REPS Combined Regulatory Fee including including Per-Account
LineNe.  Class Rider® Rider'”  Monthly Rider™ Multiplier Regulatory Fee  Regulatory Fee Cost Cap
5 Residential  § (067) $ 074 % 0.07 1.001402 $ 0607 § 084 § 27.00
6 General $ 279 $ 382 § 1.03 1.001402 % 103 § 1236 §$ 150.00
7 Industrial b3 (19.04) § 1261 § (6.43) 1.001402 $ (6.44) § (77.28) § 1,000.00
Notes:
(1)  Projected number of accounts subject to REPS charge during the billing period.
(2} Per account rate caleulations apply to Duke Energy Carolinas NC Retail customers only.
()]

Credit for receipts for contract amendments, penalties, change-of-control, ete for Tanuary 2017 through April 2018 updated EMF period:

Total contract  NC retail portion of EMF Allocation to Receipts for contract
receipts - EMF  Period costs - 2nd Revised  customer class - amendments,
Customer __ _ periodupdated _ Williams Exhibit No, 2, _ Revised Williams penalties, change-of- - - - - - -
Class T T through April 2018 Pt Exhibit No. 2, Pg 2 control, ele,
Residential 56.51% % (568,919
General 40.96% $ (412,380)
Industrial 2.53% $ (25,510)
Total contract payments received - EMF Perfod $ (1,100,096) § (1,006,809) $ (1,006,809)
updated through April 2018 $ (10,000) 91.52% 91528 (9.480)
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E-7, Sub 1162 2" Revised Williams Exhibit No, 5
Proposed REPS Rider tariff sheet to be effective September 1, 2018 i May 21,2018
Duke Energy Carolinas, LLC 1 Electricity No. 4

North Carolina Tenth Rcl:vised Leaf No, 68
Superseding North Carolina Ninth Revised Leaf No. 68
1
REPS (NC) !
RENEWABLE ENERGY PORTFOLIO STANDARD RIDER !

APPLICABILITY (North Carolina Only)

Service supplied to the Company’s retail customer agreements is subject to a REPS Monthly Charge. This charge is adjusted
annually, pursuant to North Carolina General Statute 62-133.8 and North Carolina Utilities Commission Rulé R8-67 as ordered
by the North Carolina Utilities Commission. This Rider is not applicable to agreements for the Company’s outdoor lighting rate
schedules, OL, PL, FL, GL, NL, nor for sub metered rate Schedule WC, nor for services defined as auxiliary to another
agreement. An auxiliary service is defined as a non-demand metered, nonresidential service, provided on Schedule SGS, at the
same premises, with the same service address, and with the same account name as an agreement for whichI a monthly REPS
charge has been applied.

APPROVED REPS MONTHLY CHARGE

The Commission has ordered that a REPS Monthly Charge, which includes an Experience Modification Factor (EMF), be
included in the customers’ bills as follows:

RESIDENTIAL SERVICE AGREEMENTS

REPS Monthly Charge $ 074 '

Experience Modification Factor (5 0.6

Net REPS Monthly Charge $ 0.07

Regulatory Fee Multiplier 1.001402

Total REPS Monthly Charge per agreement per month $ 007 '
1

GENERAL SERVICE AGREEMENTS

REPS Monthly Charge 5 382 |

Experience Modification Factor $ 279 '

Net REPS Monthly Charge § 1.03 t

Regulatory Fee Multiplier 1.001402

Total REPS Monthly Charge per agreement per month $ 1.03

INDUSTRIAL SERVICE AGREEMENTS

REPS Monthly Charge ¥ 12,61

Experience Modification Factor (5 19.00 |

Net REPS Monthly Charge (% 6.43) !

Regulatory Fee Multiplier 1.001402

Total REPS Monthly Charge per agreement per month (% 6.44)

USE OF RIDER

The REPS Billing Factor is not included in the Company’s current rate schedules and will apply as a separate charge to each
agreement for setvice covered under this Rider as described above, unless the service qualifies for a waiver of the REPS Billing
Factor for an auxiliary service, An auxiliary service is a non-demand metered nonresidential service, on Schedule SGS for the
same customer at the same setvice location. .

To qualify for an auxiliary service, not subject to this Rider, the Customer must notify the Company and the Company must
verify that such agreement is considered an auxiliary service, after which the REPS Billing Factor will not be applied to
qualifying auxiliary service agreements. The Customer shall also be responsible for notifying the Company of any change in
service that would no longer qualify the service as auxiliary.

North Carolina Tenth Revised Leaf No. 68
Effective for service rendered on and after September 1, 2018
NCUC Docket E-7 Sub 1162 \
Order dated
Page 1 0of 1
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BEFORE THE NORTH CAROLINA UTILITIES COMMISSION

JENNINGS EXHIBIT NO. 1
#+*REDACTED VERSION###

DOCKET NO. E-7, SUB 1162

In the Matter of

Application of Duke Energy Carolinas, LLC for
Approval of Renewable Energy and Energy
Efficiency  Portfolio  Standard  (REPS)
Compliance Report and Cost Recovery Rider
Pursuant to N.C. Gen. Stat. 62-133.8 and
Commission Rule R8-67
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(A)

(B)

INTRODUCTION

Duke Energy Carolinas, LLC (“Duke Energy Carolinas” or the “Company”)
submits its Renewable Energy and Energy Efficiency Portfolio Standard
(“REPS”) Compliance Report (“Compliance Report™) in accordance with N.C.
Gen. Stat. § 62-133.8 and Commission Rule R8-67(c). This Compliance Report
provides the required information for the calendar year 2017.! As part of its REPS
Compliance Plan, filed in Docket No. E-100, Sub 147, Duke Energy Carolinas
plans to provide services to native load priority wholesale customers that contract
with the Company for services to meet the REPS requirements, including delivery
of renewable energy resources and compliance planning and reporting. These
native load priority wholesale customers — including distribution cooperatives
and municipalities — may rely on Duke Energy Carolinas to provide this
renewable energy delivery service in accordance with N.C. Gen. Stat. § 62-
133.8(c)(2)e.

This Compliance Report provides the required information in aggregate for the
Company and the following wholesale customers for whom the Company
provided renewable energy resources and compliance reporting services: Blue
Ridge Electric Membership Corporation, Rutherford Electric Membership
Corporation, Town of Dallas, Town of Forest City, City of Concord, Town of
Highlands, and City of Kings Mountain (“Wholesale™).

REPS COMPLIANCE REPORT
L. RENEWABLE ENERGY CERTIFICATES

The table below reflects the renewable energy certificates (“RECs™) used
to comply with N.C. Gen. Stat. § 62-133.8(d) for the year 2017.

[BEGIN CONFIDENTIAL]

|

! Pursuant to NCUC Rule R8-67(c)(1), this Compliance Report reflects Duke Energy Carolinas’ efforts to
meet the REPS requirements for the previous calendar year.

2017 REPS Compliance Report Docket No. E-7, Sub 1162
Duke Energy Carolinas, LLC PAGE3
Jennings Exhibit No. 1 REDACTED VERSION
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[END CONFIDENTIAL]

IL. ACTUAL 2017 TOTAL NORTH CAROLINA RETAIL SALES AND
YEAR-END NUMBER OF ACCOUNTS, BY CUSTOMER CLASS

North Carolina Retail Sales (MWh) 2017
Duke Energy Carolinas 56,012,299
‘Wholesale 3,506,052 :
Total MWh Sales 59,518,351 ,

2017 Year-end Number of REPS Accounts

Account Duke Energy

Type Carolinas Wholesale Total
Residential 1,704,089 163,138 1,867,227
General 243,614 19,504 263,118
Industrial 4,820 273 5,093

III. AVOIDED COST RATES

i

The avoided cost rates below, applicable to energy received pu:s:uant to
power purchase agreements, represent the annualized avoided cost rates in
Schedule PP or PP-N (NC), Distribution Interconnection, approved in the
following avoided cost proceedings:

2017 REPS Compliance Report

Duke Energy Carolinas, LLC
Jennings Exhibit No. 1

Docket No. E-7, Sub 1162
PAGE 4
REDACTED VERSION
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IV.

V.

ANNUALIZED TOTAL CAPACITY AND ENERGY RATES
(CENTS PER KWH) ‘
Docket E"lfgss“b E-100, | E-100, | E-100, | E-100, | E-100,
No.: Sub 140 | Sub136 | Sub127 | Sub117 | Sub106
(Current) ‘
Year 2016 2014 2012 2010 2008 2006
filed:
‘R"‘"“b'e 3.26 4.32 4.98 5.48 6.4 54
ate
5 Year N/A 4.52 5.19 5.63 6.39 546
10 Year 3.86 5.15 5.52 6.28 6.42 551
15 Year N/A 5.62 5.84 6.63 6.56 5.64,

t

ACTUAL TOTAL AND INCREMENTAL COSTS INCURRED IN

2017

Actual costs incurred in 2017 for REPS compliance were comprised of the
following cost of energy purchases and the purchase of various types of
RECs, solar distributed generation at Duke Energy Carolinas-owned
facilities, and other reasonable and prudent costs incurred to meet the
requirements of the statute.

Actual Costs Energy and REC .
Incurted Costs Other Total Costsi

Total costs incurred $82,304,781 $1,363,452 $83,‘758,233‘
Avoided costs $64,556,582 30 $64,556,582
Incremental costs $17,838,199 $1,363,452 $19,201,651

ACTUAL INCREMENTAL COSTS COMPARISON

TO THE

ANNUAL COST CAP AS OF THE PREVIOUS CALENDAR YEAR

:
Total 2016 Year- Annual Per- !
Account Type end number of Account Cost Total Ag:ual Cost
Retail Accounts™ Cap P
|
Residential 1,843,033 $27 $49,761,891
General 258,596 $150 $38,789,400

m

Includes number of retail accounts for Duke Energy Carolinas and its Wholesale REPS custo‘lmers

2017 REPS Compliance Report
Duke Energy Carolinas, LLC
Jennings Exhibit No. 1

Docket No. E-7, Sub 1162

PAGE S

REDACTED VERSION
I
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Total 2016 Year- | AnmnalPer- .. = .
Account Type end number of Account Cost Ca
Retail Accounts® Cap P
Industrial 5,130 $1,000 $5,130,000
Total Annual Cost Cap $ 93,681,291
Actual Incremental Costs $ 19,201,651

VI. STATUS OF COMPLIANCE WITH REPS REQUIREMENTS

Pursuant to N.C. Gen. Stat. § 62-133.8(b) for Duke Energy Carolinas
Retail and N.C. Gen. Stat. § 62-133.8(c) for the Company’s Wholesale
REPS customers, the REPS requirement for calendar year 2017 is set at
6% of 2016 North Carolina retail sales. In order to comply with the
combined REPS obligation for Duke Energy Carolinas Retail and its
Wholesale REPS customers, the Company submitted 3,627,191 RECs,
including 20,076 Senate Bill 886 (“SB886™) RECs each of which counts
for two poultry waste and one general REC. Accordingly, the Company
submitted the equivalent of 3,667,343 RECs for compliance, representing
6% of combined 2016 retail megawatt-hour sales of 61,122,331, De;tails of
the composition of RECs retired to meet the total REPS compliance
requirement are contained in Section L. of this report.

Pursnant to N.C. Gen. Stat. § 62-133.8(d), the REPS requirement for
calendar year 2017 is at least 0.14% of the total electric power in kilowatt
hours sold to retail electric customers in the prior calendar year in the
State, or an equivalent amount of energy, shall be supplied by a
combination of new solar electric facilities and new metered solar thermal
energy facilities. As a result, 85,576 solar RECs were used to meet the
Solar Set-Aside Requirement. 467,674 additional solar RECs were tetired
toward compliance with the General REPS Requirement (the total REPS
requirement net of the solar, poultry, and swine set-aside obligations).

In its October 16, 2017 Order Modifying the Swine and Poultry Waste Set-
Aside Requirements and Providing Other Relief (“2017 Delay Order™) in
Docket No. E-100, Sub 113, the Commission further delayed for one year
the Swine Waste Set-Aside Requirement, which will now commence in
compliance year 2018. In addition, the 2017 Delay Order lowered the
2017 Poultry Waste Set-Aside Requirement to 170,000 MWh state-wide,
maintaining the same level as the 2016 requirement, and delayed the
subsequent increases by one year.

In its August 5, 2016 Order Establishing 2016, 2017, and 2018 Pouln'y
Waste Set-Aside Requirement Allocation in Docket No. E-100, Sub 113,
the Commission directed the annual aggregate Poultry Waste Set-Aside
Requirement to be allocated among electric power suppliers and utility
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compliance aggregators based on the load ratio share calculations shown
on the spreadsheet filed by the NC-RETS Administrator in the same
docket on July 11, 2016.

In order to comply with the combined Poultry Waste Set-Aside
Requirement allocated to Duke Energy Carolinas Retail and its Wholesale
REPS customers, the Company submitted 37,291 poultry waste RECs
along with 20,076 SB886 RECs, which count as 40,152 Poultry Waste
Set-Aside RECs. Accordingly, the Company submitted the equivalent of
77,443 poultry RECs for compliance, and met its Poultry Waste Set-Aside
Requirement.

VIL. IDENTIFICATION OF RECs CARRIED FORWARD
The table below reflects the RECs at year-end 2017 that the Company has
banked for use in compliance in future years.
[BEGIN CONFIDENTIAL]
[END CONFIDENTIAL]
VIII. DATES AND AMOUNTS OF ALL PAYMENTS MADE FOR
RENEWABLE ENERGY CERTIFICATES
Confidential Appendix 1 provides the dates and amounts of payx?ents
made for RECs for calendar year 2017. L
2017 REPS Compliance Report Docket No. E-7, Sub 1162
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(C) METHODOLOGY FOR DETERMINING NUMBER OF CUSTOMERS
AND CUSTOMER CAP -

In its Order Approving REPS Riders, issued in Docket No. E-7, Sub 872
(December 15, 2009), the Commission approved the following method of
determining number of customer accounts as proposed by Duke Energy
Carolinas. For purposes of defining which accounts will be assessed a REPS
charge, and determining account totals by class that will be included in
calculating its annual cap on costs incurred to comply with REPS requirements,
the Company implemented the method described below. The Company defines
“account” as an “agreement,” or “tariff rate,” between Duke Energy Carolinas and
a customer in order to determine the monthly REPS charge for each account, and
to compare the charges per account for a twelve-month period to the applicable
annual per-account cost cap established in N.C. Gen. Stat. § 62-133.8(h)(4). The
same definition applies when compiling account totals by class, to which the
annual per-account caps are applied to determine the overall cap for total annual
compliance costs incurred established in N.C. Gen. Stat. § 62-133.8(h)(3). There
is a limited number of exceptions to this definition of account. The following
service schedules should not be considered accounts for purposes of the per-
account charge because of the near certainty that customers served under these
schedules already will pay a per-account charge under another residential, general
service or industrial service agreement and because they represent small auxiliary
service loads. The following agreements fall within this exception®:

Outdoor Lighting Service (Schedule OL)

Floodlighting Service (Schedule FL and FL-N) :

Street and Public Lighting Service (Schedule PL) :

Yard Lighting (Schedule YL) 4
Governmental Lighting (Schedule GL)

Nonstandard Lighting (Schedule NL)

Off-Peak Water Heating (Schedule WC is a sub-metered service)
Non-demand metered, nonresidential service, provided on Schedule SGS,
at the same premises, with the same service address, and with the same
account name as an agreement for which a monthly REPS charge has been
applied. ‘

Within the Wholesale customer group, Blue Ridge Electric Membership

Corporation, Rutherford Electric Membership Corporation, Town of Forest City

and the City of Concord have proposed a methodology for determining Wholesale

year-end number of accounts that is generally consistent with that proposed by

Duke Energy Carolinas. The Town of Highlands, Town of Dallas, and City of
t

% Lighting service schedules have been updated to reflect the addition of new schedules Governmental
Lighting service (Schedule GL) and Nonstandard Lighting service (Schedule NL) and the cancellation of
Street Lighting service (Schedule SL) as approved by the Commission on December 7, 2009 iz Docket No.
E-7, Sub 909, Order Granting General Rate Increase and Approving Amended Stipulation.
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Kings Mountain propose to define an account in the manner the informatiPn is
reported to the Energy Information Administration for annual electric sales and

revenue reporting.

Respectfully submitted this 7" day of March, 2018.

N .
Brncew (L oS

Kendrick C. Fentress

Associate General Counsel

Duke Energy Corporation

P.O. Box 1551

Raleigh, N.C. 27602

919.546.6733

Kendrick. Fentress @duke-energy.com
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No, E-7, Sub 1162 Appendix 1
2017 REFPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version
Counterparty and Payment Dates REC Cost
. |
Dec-2017 $ 1,036
Nov-2017 3 3,248
|
Feb-2017 $ 172
|
Apr-2017 § 2,248
Aug-2017 $ 2,480
Dec-2017 3 1,628
Feb-2017 % 1,204
Jan-2017 $ 1,124
Jul-2017 $ 2,428
Jun-2017 $ 2,324
Mar-2017 $ 1,828
May-2017 $ 2,112
Nov-2017 $ 1,640
Oct-2017 ] 2,248
Sep-2017 $ 2,208
|
Apr-2017 § 4,645
Ang-2017 $ 4,520
Dec-2017 ) 3,055
Feb-2017 3 2,130
Jan-2017 3 2,360
Jul-2017 $ 4,615
Jun-2017 $ 4,755
Mar-2017 ] 3,730
May-2017 $ 4340
Nov-2017 $ 4,060
Oct-2017 $ 4,240
Sep-2017 $ 4,320
.
Apr-2017 3 4,695
Aug-2017 $ 5,320
Dee-2017 $ 3,355
Feb-2017 b 2,180
Jan-2017 $ 2,675
Jul-2017 § 4,760
Jun-2017 5 4,895
Mar-2017 $ 3.525
May-2017 $ 4,420
Nov-2017 5 4,265
Qct-2017 $ 4,475
Sep-2017 I $ 4,440
Ap1-2017 $ 633
Aug-2017 $ 930
Dec-2017 $ 895
Jan-2017 $ 638
12017 3 983
Jun-2017 1 1,528
Mar-2017 5 730
May-2017 3 1,535
Nov-2017 $ 838
Qct-2017 $ 710
Sep-2017 $ 823
. |
Apr-2017 $ 60
Aug-2017 $ 965
Dec-2017 5 1,720
Feb-2017 5 543
Jan-2017 $ 418
Jul-2017 $ 2,228
Jun-2017 $ 1,890
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Duke Energy Carolinas, LL.C Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
' Redacted Version

Counterparty and Payment Dates REC Cost
Mar.2017 $ 318
May-2017 $ 1,233
Nov.2017 $ 205
Qct-2017 3 280
Sep-2017 5 248
. |
Apr-2017 $ 2,230
Aug-2017 $ 2,308
Dec-2017 $ 1,570
Feb-2017 $ 1065
Jan-2017 $ 1,243
Jul-2017 g 2,195
Jun-2017 $ 2,180
Mar-2017 b 1,768
May-2017 $ 1,993
Nov-2017 $ 1915
Qct-2017 H 2,040
Sep-2017 $ 2,040
.
Apr-2017 % 1,988
Aug-2017 $ 2,236
Dec-2017 $ 1,296
Feb-2017 5 952
Jan-2017 $ 964
Jul-2017 - 2,032
Jun-2017 H] 2,028
Mar-2017 $ 1,644
May-2017 $ 1,008
Nov-2017 5 1,736
Oct-2017 $ 1,860
Sep-2017 $ 1,780
|
Apr-2017 $ 1,096
Aug-2017 3 1,216
Dec-2017 3 644
Feb-2017 3 1,528
Jan-2017 3 996
Jul-2017 3 1,664
Jun-2017 3 2312
Mar-2017 $ 1,052
May-2017 $ 1,740
Nov-2017 $ 748
Oct-2017 b3 844
Sep-2017 $ 852
|
Apr-2017 3 13
Dec-2017 3 55
Feb-2017 3 75
Jan-2017 3 13
Jul-2017 $ 63
Jun-2017 3 168
Mar-2017 $ %0
May-2017 $ 153
Nov-2017 $ 75
Oct-2017 3 55
Sep-2017 3 30
|
Apr-2017 3 5,884
Aug-2017 $ 2,850
Dec-2017 $ 1,712
Jul-2017 5 2,612
Jun-2017 3 2,568
May-2017 $ 2,568
Nov-2017 3 1,796
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Duke Energy Carolinas, LL.C Jennings Exhibit No.1
Dacket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redaocted Version

Counterparty and Payment Dates REC Cost
Sep-2017 5 2,228
... |
Apr-2017 $ 77,104
Aug-2017 $ 70,608
Feb-2017 ] 79,620
Jan-2017 H 96,212
Jul-2017 $ 67,692
Jun-2017 $ 86,348
Mar-2017 § 151,200
May-2017 H 88,268
Nov-2017 H 72,580
0ct-2017 ] 71,856
Sep-2017 5 69,964
|
Apr-2017 $ 2,664
Aug-2017 $ 3,008
Dec-2017 $ 1,924
Jul-2017 $ 2,504
Jun-2017 $ 2,744
Mar-2017 $ 3,016
May-2017 3 1,960
Nov-2017 3 2,472
Oct-2017 $ 2,544
Sep-2017 3 2,752
|
Apr-2017 $ 1,210
Aug-2017 3 16,380
Dec-2017 5 1,480
Feb-2017 § 1,094
Jan-2017 H 1,404
Jul-2017 H 18.646
Jun-2017 5 850
Mar-2017 S 1,325
May-2017 H] 280
Nov-2017 3 1,042
Oct-2017 H 11,957
Sep-2017 § 8,351
. |
Apr-2017 H 3,332
Aug-2017 ] 4,108
Dec-2017 5 2,448
Feb-2017 H 1,820
Jan-2017 3 1,960
Jul-2017 H 3.684
Jun-2017 3 3,676
Mar-2017 $ 2,928
May-2017 5 3,380
Nov-2017 3 3,260
Oct-2017 3 3,536
Sep-2017 3 3,420
I
Apr-2017 3 1,438
Aug-2017 $ 1,273
Dee-2017 3 1,880
Feb-2017 3 2,603
Jan-2H7 3 1,815
Jul-2017 $ 1,538
Jun-2017 3 3,878
Mar-2017 H 1,400
May-2017 H 3,018
Nov-2017 3 1,088
Sep-2017 § 148

Apr-2017

o
[
o
w
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Duke Energy Carolinas, LLC + Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REFPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
Aug-2017 $ 208
Dec-2017 g 325
Feb-2017 $ 393
Jan-2017 3 245
Jui-2017 $ 213
Jun-2017 $ 148
Mar-2017 3 255
May-2017 $ 340
Nov-2017 8 298
Oct-2017 3 250
Sep-2017 $ 208
— |
Dec-2017 3 1,872
Nov-2017 $ 2,504
Oct-2017 $ 3,112
Sep-2017 $ 5,420
. |
Apr-2017 - | 7,012
Aug-2017 $ 7,525
Dec-2017 3 7,268
Feb-2017 $ 7,253
Jan-2017 3 1,237
Jul-2017 3 1,147
Jun-2017 3 7,282
Mar-2017 3 6,093
May-2017 $ 7,012
Nov-2017 $ 1,485
Qct-2017 $ 7,228
Sep-2017 b3 7,593
.
Apr-2017 i $ 57,674
Aug-2017 3 56,296
Dec-2017 $ 52,411
Feb-2017 $ 62,264
Jan-2017 5 52,010
Jul-2017 $ 56,379
Jun-2017 $ 60,533
Mar-2017 $ 50,474
May-2017 ] 59,767
Nov-2017 $ 56,058
Qct-2017 3 52,442
Sep-2017 $ 56,524
|
Apr-2017 3 1,440
Aug-2017 $ 1,624
Dec-2017 5 988
Feb-2017 3 772
Jan-2017 3 940
Jul-2017 b 1,452
Jun-2017 3 1,476
Mar-2017 ) 1,148
May-2017 $ 1,352
Nov-2017 3 1,312
Qct-2017 3 1,452
Sep-2017 3 1,392

Feb-2017 [3 87,500
]
Apr2017 % 4,435
Aug-2017 $ 4,950
Dec-2017 $ 3,120
Feb-2017 % 2,050
Jan-2017 3 2,465
Jul-2017 $ 4,430
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7,2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
Jun-2017 3 4,520
Mar-2017 $ 3,710
May-2017 3 4,145
Nov-2017 $ 3,935
QOc1-2017 $ 4,185
Sep-2017 $ 4,185
. |
Apr-2017 $ 16,926
Ang-2017 $ 16,153
Dec-2017 $ 16,822
Feb-2017 $ 17,446
Jan-2017 13 17,461
Jul-2017 § 15,499
Jun-2017 $ 15,975
Mar-2017 5 15,395
May-2017 $ 15,484
Nov-2017 3 16,257
Oct1-2017 b 16,391
Sep-2017 3 16,420
|
Apr-2017 $ 2,250
Aug-2(17 3 2,548
Dec-2017 $ 1,580
Feb-2017 $ 975
Jan-2017 $ 1,303
Jul-2017 3 2.408
Jun-2017 3 2,215
Mar-2017 3 1,708
May-2017 3 2,103
Nov-2017 3 1,985
Oct-2017 3 2,073
Sep-2017 $ 2,198
|
Apr-2017 $ 11,007
Aug-2017 $ 11022
Dec-2017 $ 7.296
Feb-2017 $ 5,550
Jan-2017 $ 5,207
Jul-2017 - 10,352
Jun-2017 $ 10,757
Mar-2017 3 7,764
May-2017 3 9,229
Nov-2017 $ 9,931
Oct-2017 3 10,726
Sep-2017 3 9,962
.
Apr-2017 3 4,430
Aug-2017 3 4,970
Dec-2017 ) 2,955
Feb-2017 3 2,105
Jan-2017 3 2,380
Jul-2017 3 4,655
Jun-2017 S 4,570
Mar-2017 5 3,450
May-2017 $ 3,995
Nov-2017 3 2,980
Oct-2017 $ 4,305
Sep-2017 b 4,340
.
Apr-2017 § 3,415
Aug-2017 $ 1,890
Dec-2017 $ 1,365
Feb-2017 $ 040
Jan-2017 $ 1,160
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Duke Energy Cavolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
Tul-2017 $ 3,235
Oct-2017 $ 1,750
Sep-2017 $ 3,275
. |
Apr-2017 § 27,510
Aug-2017 $ 25,701
Dec-2017 $ 24,373
Feb-2017 $ 28,677
Jan-2017 § 25,452
Jul-2017 ] 25,580
Jun-2017 3 17,229
Mar.2017 $ 23,167
May-2017 $ 22,885
Nov-2017 3 26,445
Qct-2017 ] 24,303
Sep-2017 3 26,344
|
Apr-2017 3 2,488
Aug-2017 3 2,696
Dec-2017 3 1,516
Feb-2017 3 1,044
Jan-2017 3 1,060
Jul-2017 $ 2,660
Jun-2017 $ 2,568
Mar-2017 $ 1,956
May-2017 3 2452
Nov-2017 ¥ 2,012
Oet-2017 5 2,240
Sep-2017 $ 2,360
. |

=
g

g
-]
o

100,000

Apr-2017 3 1,188
Aug-2017 $ 1,448
Dec-2017 $ 1,016
Feb-2017 $ 580
Jan-2017 $ 756
Jul-2017 3 1,464
Jun-2017 3 1,400
Mar-2017 3 1,092
May-2017 $ 1,504
Nov-2017 $ 1,260
QOct-2017 3 1,324
Sep-2017 $ 1,488
.
Apr-2017 $ 4,550
Aug-2017 $ 4,970
Dec-2017 8 3,270
Feb-2017 3 2,650
Jan-2017 5 2,570
Jul-2017 $ 4,725
Jun-2017 3 4,760
Mar-2017 3 3,995
May-2017 $ 4,280
Nov-2017 3 3,955
Oct-2017 $ 4,440
Sep-2017 3 . 4,345
.
Apr-2017 $ 3,444
Aug-2017 $ 3,684
Dec-2017 ) 2,284
Feb-2017 3 1,440
Jan-2017 $ 1,780
Jul-2017 3 3,056
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017

Redacted Version
Counterparty and Payment Dates REC Cost
Jun-2017 § 3,468
Mar-2017 $ 2,540
May-2017 $ 3,204
Nov-2017 $ 3,028
Oet-2017 $ 3,172
Sep-2017 ) $ 3,152
|
Apr-2017 $ 16,237
Jan-2017 £ 43,764
Jul-2017 5 26,293
Nov-2017 5 35,764
|
Apr-2017 ] 3,628
Aug-2017 5 4,016
Dec-2017 L 2,588
Jul-2017 $ 3,796
Jun-2017 5 3,660
Mar-2017 $ 4,332
May-2017 $ 3,500
Nov-2017 3 3,328
Qct-2017 3 3,636
Sep-2017 3 3,432
|
Apr-2017 $ 2,484
Aug-2017 $ 2,612
Dec-2017 3 1,284
Feb-2017 3 1,048
Jan-2017 $ 1,064
Jul-2017 3 2,508
Jun-2017 3 2,524
Mar-2017 3 1,888
May-2017 3 2272
Nov-2017 3 2,056
Oct-2017 3 2,160
Sep-2017 $ 2,216
. |
Apr-2017 ~ § 2,160
Ang-2017 $ 2,420
Dee-2017 3 1,376
Feb-2017 $ 936
Jan-2017 $ 1,040
Jul-2017 $ 2,360
Jun-2017 H 2,232
Mar-2017 5 1,692
May-2017 3 2,096
Nov-2017 3 1,824
Oct-2017 $ 1,996
Sep-2017 $ 2,084
. |
Apr-2017 $ 25,536
Aug-2017 $ 13,777
Dec-2017 $ 23,380
Feb-2017 $ 16,679
Jan-2017 $ 19,668
Tul-2017 $ 20,462
Jun-2017 g 23,831
Mar-2017 5 20,764
May-2017 3 23,614
Nov-2017 $ 21,980
Oct-2017 3 21,636
Sep-2017 $ 18,412
]
Apr-2017 $ 35,976
Aug-2017 8 60,258
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Duke Energy Carollnas, LLC Jennings Exhibit No.1
Docket No, E-7, Sub 1162 Appendix 1
2017 REFS Compliance Report March 7, 2018

Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates : REC Cost
Dec-2017 $ 59,007
Feb-2017 $ 58,633
Jan-2017 $ 51,542
Jul-2017 3 58,194
Jun-2017 $ 61,378
Mar-2017 ) 37,171
May-2017 $ 55,888
Nov-2017 $ 60,280
Qet-2017 $ 52,243
Sep-2017 3 38,650
|
Apr2017 3 14,694
Aug-2017 3 15,030
Dec-2017 $ 13,003
Feb-2017 3 13,440
Jan-2017 3 13,925
Jul-2017 $ 13,742
Jun-2017 $ 15,154
Mar-2017 $ 13,619
May-2017 $ 14,683
Nov-2017 $ 13,238
Oct-2017 $ 11,738
Sep-2017 $ 15,322
|
Apr-2017 $ 903
Aug-2017 8 428
Dec-2017 § 223
Feb-2017 $ 1,953
Jan-2017 3 540
Jul-2017 3 1,503
Jun-2017 $ 1,785
Mar-2017 3 765
May-2017 3 1,473
Nov-2017 $ 213
Oct-2017 ] 403
Sep-2017 3 313
|
Apr-2017 $ 1,856
Aug-2017 3 2,014
Dec-2017 $ 1,217
Feb-2017 ] 878
Jan-2017 $ 963
Jul-2017 5 1,888
Jun-2017 $ 1,888
Mar-2017 3 1,494
May-2017 3 1,726
Nov-2017 $ 1,631
Oct-2017 § 1,708
Sep-2017 5 1,665
.
Aug-2017 3 70
Jan-2017 $ 20
|
Apr-2017 $ 3,588
Aug-2017 3 4,012
Dec-2017 3 2,544
Feb-2017 3 2,088
Jan-2017 $ 1,956
Jul-2017 3 3,704
Jun-2017 3 3,776
Mar-2017 5 2,484
May-2017 $ 3,444
Nov-2017 5 3,104
Oct-2017 3 3,504
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
Sep-2017 $ 3,440
|
Ap1-2017 s 3,452
Aug-2017 3 3.620
Drec-2017 3 2,236
Jul-2017 3 3,632
Jun-2017 3 3,436
Mar-2017 3 5.240
May-2017 3 3.280
Nov-2017 3 2,800
Oct-2017 3 3,120
Sep-2017 $ 3,352
. - |
Apr-2017 $ 4,690
Aug-2017 $ 5715
Dec-2017 $ 3,140
Feb-2017 $ 2,370
Jan-2017 $ 2,465
Jul-2017 $ 5.075
Jun-2017 § 5,055
Mar-2017 (3 1,870
May-2017 $ 4,555
Nov-2017 $ 4,225
Oct-2017 3 4,825

3 4,805

Jun-2017

L)

2,749

Apr-2017 3 1,715
Aug-2017 § 1,895
Dec-2017 3 1,145
Feb-2017 H 870
Jan-2017 3 1,015
Jul-2017 3 1,745
Jun-2017 3 1,750
Mar-2017 3 1,405
May-2017 3 1,595
Nov-2017 § 1,580
Oct-2017 3 1,640
Sep-2017 3 1,625
|
Apr-2017 3 1,690
Aug-2017 $ 1,570
Dec-2017 3 1,115
Feb-2017 $ 845
Jan-2017 3 905
Jul-2017 $ 1,730
Jun-2017 $ 1,725
Mar-2017 . $ 1,370
May-2017 $ 1,615
Nov-2017 % 1,215
Qct-2017 3 1,510
Sep-2017 3 1,465
. |
Apr-2017 $ 1,008
Aug-2017 $ 444
Dec-2017 $ 824
Feb-2017 1 636
Jan-2017 $ 720
Juk2017 $ 1,360
Jun-2017 $ 1,148
Mar-2017 $ 1,080
May-2017 $ 960
Nov-2017 $ 1,000
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Duke Energy Carolinas, LLC Jennings Exhibit Ne.1
Docket No, E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
Oct-2017 3 1,032
Sep-2017 5 1,212
|
Apr2017 $ 1.160
Aug-2017 3 1,576
Dec-2017 $ 1,016
Feb-2017 $ 704
Jan-2017 3 756
Jul-2017 $ 1472
Jun-2017 $ 1,408
Mar-2017 $ 1,124
May-2017 $ 1,308
Nov-2017 H 1,352
Oet-2017 $ 1,416
Sep-2017 § 1,364
|
Apr-2017 $ 1,480
Aug-2017 3 1,756
Dec-2017 3 940
Feb-2017 ~ 8 724
Jan-2017 $ 644
Jul-2017 5 1,584
Jun-2017 5 1,572
Mar2017 13 1,196
May-2017 $ 1,416
Nov-2017 5 1,296
Oct-2017 $ 1,468
Sep-2017 3 1,460
|
Apr-2017 5 1,428
Aug-2017 $ 1,586
Dizc-2017 $ 980
Feb-2017 $ 636
Jan-2017 3 780
Jul-2017 5 1,476
Jun-2017 3 1,472
Mar-2017 $ 1,152
May-2017 $ 1,292
Nov-2017 $ 1,132
Oct-2017 $ 1,336
Sep-2017 $ 1,344

Dec-2017 $ 17,000
. |
Apr-2017 $ 875
Aug-2017 $ 415
Dec-2017 8 713
Feb-2017 $ 798
Jan-2017 5 840
Jul-2017 3 823
Jun-2017 3 758
Mar-2017 $ 815
May-2017 $ 760
Nov-2017 $ 690
Qct-2017 § 738
Sep-2017 $ 348
|
Apr-2017 § 1,360
Aug-2017 3 1,632
Dec-2017 $ 760
Feb-2017 3 568
Jan-2017 3 544
Jul-2017 H) 1,488
Jun-2017 H 1,472
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Dacket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Drates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
Mar-2017 $ 1,056
May-2017 5 1,336
Nov-2017 5 1,132
Oct-2017 $ 1,352
Sep-2017 $ 1,356
.
Apr-2017 5 3,636
Aug-2017 b 4,136
Dec-2017 5 2,592
Feb-2017 5 2,676
Jul-2017 5 3,780
Jun-2017 $ 3,748
Mar-2017 $ 2,756
May-2017 s 3,388
Nov-2017 ] 3,388
Oct-2017 § 3,588
Sep-2017 3 3,460
T
Apr-2017 $ 6,104
Aug2017 $ 7,176
Dec-2017 $ 5,093
Feb-2017 $ 7,238
Jan-2017 5 4,383
Jul-2017 5 6,145
TJun-2017 13 7,930
Mar-2017 3 5,093
May-2017 $ 8,578
Nov-2017 $ 5,526
Oct-2017 $ 4,392
Sep-2017 $ 4,701
|
Apr-2017 3 11,753
Aug-2017 $ 6,866
Diec-2017 3 7,196
Feb-2017 5 7,196
Jan-2017 3 6,038
Jul-2017 5 8,681
Jun-2017 $ 9,444
Mar-2017 $ 10,475
May-2017 $ 11,114
Nov-2017 3 3,402
Oct-2017 $ 6,722
Sep-2017 $ 6,949
|
Apr-2017 $ 7,547
Aug-2017 $ 8,928
Dec-2017 $ 5,959
Feb-2017 $ 8,702
Jan-2017 $ 4,234
Jul-2017 $ 7,299
Jun-2017 $ 9,630
Mar-2017 $ 6,207
May-2017 $ 10,269
Nov-2017 $ 6,310
Oct-2017 § 5,011
Sep-2017 $ 4,701
|
Apr-2017 $ 13,716
Aug-2017 5 19,188
Dec-2017 $ 17,076
Feb-2017 $ 22,872
Tan-2017 $ 20,760
Tel-2017 $ 19,952
Jun-2017 3 20,856

12

OFFICIAL COPY

Jun 21 2018



Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7,2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version
Counterparty and Payment Dates REC Cost
Mar-2017 $ 19,428
May-2017 $ 15,084
Nov-2017 3 18,420
Oct-2017 $ 18,996
Sep-2017 3 18,492
. |
Apr-2017 $ 23,450
Aug-2017 3 24,646
Dec-2017 5 20,900
Feb-2017 $ 21,712
Jan-2017 $ 20,910
Jul-2017 § 23,541
Jun-2017 3 23,992
Mar-2017 $ 21,622
May-2017 $ 22,931
Nov-2017 $ 13,407
Qct-2017 § 15415
Sep-2017 $ 24,782
|
Apr-2017 3 3,640
Aug-2017 3 4,345
Dee-2017 3 2,655
Feb-2017 $ 1,755
Jan-2017 $ 2,110
Jul-2017 $ 3475
Jun-2017 $ 2,905
Mar-2017 $ 3,070
May-2017 § 3,235
Nov-2017 $ 3,250
Oct-2017 $ 3,490
Sep-2017 5 3,755
|
Apr-2017 $ -
Aug-2017 $ -
Dec-2017 H -
Feb-2017 3 -
Jan-2017 $ -
Jul-2017 $ -
Jun-2017 $ .
Mar-2017 5 -
Nov-2017 $ -
Oct-2017 $ -
Sep-2017 $ -
o
Apr-2017 5 1,420
Aug-20417 $ 1,804
Dec-2017 § 1,016
Feb-2017 3 1,848
Jul-2017 5 1,588
Jun-2017 $ 1,612
Mar-2017 § 1,296
May-2017 3 1,288
Nav-2017 5 1,380
Oct-2017 $ 1,536
Sep-2017 3 1,516
|
Apr2017 $ 360
Aug-2017 3 440
Dec-2017 $ 220
Feb-2017 3 160
Jan-2017 $ 160
Jul-2017 $ 400
Jun-2017 3 400
Mar-2017 $ 280
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7,2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
May-2017 5 360
Now-2017 $ 280
Oct-2017 $ 360
Sep-2017 $ 380
.
Apr-2017 $ 3,680
Aug-2017 $ 3,968
Dec-2017 s 2,556
Feb-2017 3 2,020
Jan-2017 3 1,808
Jul-2017 $ 3,692
Jun-2017 $ k%] )
Mar-2017 $ 3,220
May-2017 $ 3,568
Nov-2017 $ 3,280
Oct-2017 $ 3,564
Sep-2017 ] 3,388
|
Apr-2017 H 4,355
Ang-2017 $ 4,745
Dec-2017 s 2,915
Feb-2017 3 1,895
Jan-2017 $ 2,475
Jul-2017 $ 4,640
Jun-2017 3 4,340
Mar-2017 3 3,360
May-2017 3 4,115
Noy-2017 $ 3,690
Oct-2017 H 3.890
Scp-2017 3 4,190
|
Apr-2017 H 1,818
Aug-2017 $ 1,933
Dec-2017 5 1,310
Fab-2017 $ 1,179
Jan-2017 $ 1,026
Jul-2017 $ 1,730
Jun-2017 $ 1,807
Mar-2017 L3 1,501
May-2017 $ 1,708
Nov-2017 $ 1,528
Oct-2017 3 1,746
Sep-2017 $ 1,620
|
Apr-2017 § 916
Aug-2017 § 972
Dec-2017 H 688
Feb-2017 $ 1,228
Jan-2017 $ 872
Jul-2017 $ 1,248
Jun-2017 3 1,895
Maf-2017 $ 756
May-2017 5 1,352
Nov-2017 ) 704
Qct-2017 ] 752
Sep-2017 $ 736
I
Dec-2017 $ 34,000
.
Apr-2017 s 10,464
Aug-2017 H 4,320
Dee-2017 $ 2,572
Jul-2017 3 3,996
Jun-2017 3 3,924
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Daocket No. E-7, Sub 1162 Appendix 1
2017 REPS Cempliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
May-2017 $ 3,576
Nov-2017 $ 3,344
Oct-2017 $ 3,676
Sep-2017 3 3,688
. |
Apr2017 $ 523
Aug-2017 $ 373
Dec-2017 5 388
Feb-2017 $ 840
Jan-2017 $ 178
Jul-2017 3 778
Jun-2017 $ 1,473
Mar-2017 5 523
May-2017 § 1,158
Nov-2017 $ 440
Oct-2017 $ 243
Sep-2017 $ 118
|
Apr-2017 $ 4,770
Aug-2017 3 5,470
Dec-2017 $ 3,335
Feb-2017 $ 2,335
Jan-2017 3 2,625
Jul-2017 $ 5,090
Jun-2017 s 4,940
Mar-2017 3 3,930
May-2017 $ 4,595
Nov-2017 $ 4,065
Oct-2017 § 4,505
Sep-2017 $ 4,505
... |
Apr-2017 3 2,304
Aug-2017 ] 2,560
Dec-2017 k) 1,636
Feb-2017 3 1,072
Jan-2017 3 1,352
Jul-2017 3 2,428
Jun-2017 3 2,304
Mar-2017 3 1,728
May-2017 $ 2,180
Nov=2017 $ 1,988
Oct-2017 $ 2,116
Sep-2017 3 2,188
|
Apr-2017 $ 2,172
Auvg-2017 3 2,500
Dec-2017 $ 1,428
Feb-2017 § 1,040
Jan-2017 5 1,264
Jul-2017 $ 2,396
Jon-2017 3 2,344
Mar-2017 5 1,856
May-2017 $ 2,188
Nov-2017 $ 1,904
Oct-2017 $ 2,056
Sep-2017 5 2,112
|
Apr-2017 5 3,640
Aug-2017 3 3916
Dec-2017 3 2,488
Feb-2017 H 1,936
Jan-2017 5 1,988
Jul-2017 5 3,672
Jun-2017 3 3,700
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Daocket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2013
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
Mar-2017 3 3,120
May-2017 3 3,416
Nov-2017 $ 3,144
Oct-2017 $ 3,392
Sep-2017 $ 3,388
.|
Apr-2017 3 2,090
Aug-2017 $ 2,388
Dec-2017 13 1,585
Feb-2017 3 1,068
Jan-2017 8 1,235
Jul-2017 $ 2,248
Jun-2047 3 2,213
Mar-2017 3 1,825
May-2017 $ 2,008
Nov-2017 3 1,988
0:t-2017 $ 2,080
Sep-2017 3 2,035
.
Apr-2017 ) 3,564
Aug-2017 3 4,036
Dec-2017 § 2,712
Jul-2017 3 3.856
Jun-2017 b} 3,972
Mar-2017 3 6,172
May-2017 3 3,300
Nov-2017 $ 3,264
Oct-2017 $ 3,724
Sep-2017 3 3.560
. |
Ape-20H7 $ 1,931
Aug-2017 $ 2,124
Dec-2017 $ 1,307
Feb-2017 $ 875
Jan-2017 3 1,094
Jul-2017 5 1,996
Jun-2017 $ 1,881
Mar-2017 $ 1,537
May-2017 $ 1,805
Nov-2017 $ 1,625
Oct-2017 $ 1,715
Sep-2017 s 1,845
I
Apr-2017 . $ 1,324
Aug-2017 $ 1,120
Dec-2017 3 800
Feb-2017 3 636
Jan-2017 $ 752
Jul-2017 3 1,516
Jun-2017 $ 660
Mar-2017 $ 1,240
May-2017 % 1,212
Nov-2017 $ 732
Oar-2017 $ 1,408
Sep-2017 3 1,332
.
Apr-2017 L3 4,475
Aug-2017 $ 4,895
Dec-2017 $ 2,990
Jan-2017 $ 4,630
Jul2017 $ 4,600
Jur-2017 3 4,470
Mar-2017 $ 3,660
May-2017 $ 4,220
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Duke Energy Carolinas, LL.C Jennings Exhibit No,1
Docket Neo. E-7, Sub 1162 Appendix 1
2017 REPS Complinnce Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017

Redacted Version
Counterparty and Payment Dates REC Cost
Nov-2017 § 3,585
Oct-2017 ¥ 3,980
Sep-2017 $ 4,100
|
Apr-2017 $ 434
Aupg-2017 5 1,092
Dec-2017 $ 912
Feb-2017 $ B840
Jan-2017 3 492
Jul-2017 5 1,588
Jun-2017 3 1,404
Mar-2017 $ 916
May-2D17 3 1,332
Nov-2017 5 248
Oct-2017 3 764
Sep-2017 5 696
|
Apr2017 3 1,892
Aug-2017 3 3,336
Dec-2017 $ 3,816
Feb-2017 $ 2,420
Jan-2017 $ 1,768
Jul-2017 $ 4,144
Jun-2017 $ 3,808
Mar-2017 $ 2,392
May-2017 3 3,824
Nov-2017 $ 1,884
Oct-2017 $ 2,484
Sep-2017 $ 2,280
. |
Apr-2017 5 632
Aug-2017 ] 1,756
Dec-2017 $ 2,808
Feb-2017 k3 432
Jan-2017 3 448
Jul-2017 H 2,472
Jun-2017 5 3,084
Mar-2017 3 1,076
May-2017 g 2,260
Nov-2017 $ 848
Oct-2017 $ 1,028
Sep-2017 3 1.252
. |
Apr-2017 $ 1,272
Aug-2017 3 4,648
Dec-2017 3 5,620
Feb-2017 3 2,328
Jan-2017 3 1,140
Jul-2017 $ 5,976
Jun-2017 $ 6,292
Mar-2017 3 2,896
May-2017 % 4,968
Nov-2017 b 3,308
Qct-2017 $ 4,024
Sep-2017 $

Jan-2017

“

Apr-2017
Jan-2017

83,440
Jul-2017 53,492

Oct-2017

W oW

“3

Apr-2017
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
Aug-2017 b} 4,268
Dec-2017 $ 2,320
Feb-2017 $ 1,868
Jan-2017 $ 2,088
Jul-2017 h] 3,780
Jun-207 H 3,740
Mar-2017 $ 3,008
May-2017 3 3,508
Nov-2017 5 3,372
Oct-2017 3 3,620
Sep-2017 3 3,552
. |
Feb-2017 % 4,141
I
Apr-2017 $ 1,033
Aug-2017 $ L175
Dec-2017 $ 1,270
Feb-2017 $ 1,203
Jan-2017 $ 455
Jul-2017 $ 1,360
Jun-2017 5 2,438
Mar-2017 $ 578
May-2017 $ 2,623
Nov-2017 $ 1,038
Qct-2017 5 818
Sep-2017 $ 943
. |
Apr-2017 $ 728
Aug-2017 3 795
Dec-2017 3 870
Feb-2017 3 915
lan-2017 3 480
Tul-2017 $ DB3
Jun-2017 $ 1,923
Mar-2017 1 445
May-2017 $ 1,303
Nov-2017 $ L118
Qct-2017 $ 740
Sep-2017 £ 825
. |
Apr-2017 3 230
Aug-2017 b3 103
Dec-2017 $ 188
Feb-2017 5 290
Jan-2017 $ 173
Jul-2017 s 240
Jun-2017 $ 310
Mar-2017 $ 220
May-2017 $ 285
Nov-217 $ 145
Oct-2017 $ 98
Sep-2017 3 80
.
Aug-2017 $ 309,515
Dee-2017 $ 49,465
Oct-2017 3 170,507
Sep-2017 b3 236,470
|
Aug-2017 $ 3,812
Dec-2017 3 4,526
Jul-2017 5 3,236
Jun-2017 $ 5,567
Nov-2017 $ 4,850
Oct-2017 $ 3,088
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Daocket No. E-7, Sub 1162 Appendix 1
2017 REFPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version
Counterparty and Payment Dates REC Cost
Sep-2017 3 3,063
... .. |
Apr-2017 $ 2,388
Aug-2017 $ 3,004
Dec-2017 $ 1,636
Feb-2017 k3 5,600
Jul-2017 $ 2,788
Jun-2017 3 2,876
Mar-2017 $ 2,248
May-2017 $ 2,620
Nov-2017 3 2,312
Qet-2017 $ 2,488
Sep-2017 $ 2,504
|
Apr-2017 $ 1,950
Aug-2017 $ 2,215
Dec-2017 3 1,380
Fcb-2017 5 940
Jan-2017 $ 1,105
Jul-2017 -3 2,070
Tun-2017 $ 2,010
Mar-2017 $ 1,655
May-2017 $ 1,845
Nov-2017 $ 1,750
0ct-2017 H 1,865
Sep-2017 3 1,305
|
Apr-2017 $ 10,659
Aug-2017 3 70,737
Dec-2017 $ 115,083
Feb-2017 3 51,927
Jan-2017 3 174,690
Jul-2017 $ 102,372
Jun-2017 3 52,153
Mar-2017 § 24,795
May-2017 § 48,279
Nov-2017 5 79,059
Oet-2017 3 94,905
Sep-2017 $ 99,009
|
Apr2017 $ 10,100
Jan-2017 3 11,276
Jul-2017 3 11,031
Qet-2017 3 11,895
|
Apr-2017 $ 24,121
Jan-2017 3 22,809
Tul-2017 $ 23,656
Qct-2017 3 21,596
.
Apr-2017 $ ) 3,010
Aug-2017 3 3,175
Drec-2017 H 2,025
Jan-2017 3 3,145
Jul-2017 3 2,935
Jun-2017 $ 3,005
Mar-2017 $ 2,580
May-2017 ) 2,855
Nov-2017 § 2475
Cct-2017 3 2,665
Sep-2017 $ 2,630
|
Apr-2017 5 115
Aug-2017 3 45
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redected Version

Counterparty and Payment Dates REC Cost
Dee-2017 $ 85
Feb-2017 § 110
Jan-2017 3 15
Jui-2017 5 175
Jun-2017 $ 285
Mar-2017 3 80
May-2017 $ 203
Nov-2017 3 45
Oct-2017 H 13
Sep-2017 3 30
. |
Apr-2017 H 4,665
Aug-2017 $ 5.340
Drec-2017 3 3,260
Feb-2017 $ 2,625
Jan-2017 3 2,495
Jul-2017 s 4,915
Jun-2017 $ 4,885
Mar-2017 - 3,935
May-2017 3 4,445
Nov-2017 % 4,180
Oct-2017 $ 4,700
Sep-2017 $ 4,515
|
Apr-2017 $ 2,895
Aug-2017 $ 1,725
Dec-2017 H 1,570
Jan-2017 3 1,000
Jul-2017 3 1,655
Jun-2017 $ 3,440
Oct-2017 ] 1,450
Sep-2017 $ 1,560
. |
Aug-2017 3 720
Dec-2017 3 592
Jan-2017 3 743
Jul-2017 3 740
Jun-2017 3 862
May-2017 ) 3,755
Cct-2017 3 594
Sep-2017 § 770
|
Apr-2017 3 1,444
Aug-2017 § 1,748
Dec-2017 § 680
Feb-2017 ) 520
Jan-2017 3 408
Jul-2017 H 1,572
Jun-2017 5 1,560
Mar-2017 5 1,116
May-2017 $ 1,408
Nov-2017 M 1,248
Oct-2017 5 1,468
Sep-2017 3 1,460
. |
Apr-2017 $ 3.420
Aug-2017 $ 4,152
Dec-2017 3 1,900
Feb-2017 $ 1,408
Jan-2017 $ 1,336
Jul-2017 $ 3,728
Fun-2017 3 3,716
Mar-2017 ¥ 2,656
May-2017 s 3,344
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version
Counterparty and Payment Dates REC Cost
Nov-2017 3 2,904
Oct-2017 5 3432
Sep-2017 3 3,448
.. |
Apr-2017 $ 4,470
Aug-2017 $ 4,970
Dec-2017 B 3,025
Feb-2017 $ 2,160
Jan-2017 $ 2,390
Jul-2017 3 4,530
Jun-2017 b 4,490
Mar-2017 $ 3,620
May-2017 $ 4,115
Nov-2017 5 3,935
Oct-2017 3 4,120
Sep-2017 3 4,045
]
Apr-2017 3 3,152
Aug-2017 3 3,664
Dec-2017 3 2,164
Feb-2017 3 1,640
Jan-2017 3 1,704
Jul-2017 3 3,220
Jun-2017 $ 3,284
Mar-2017 3 2,660
May-2017 ¥ 2,908
Nav-2017 $ 2,524
Oct-2017 $ 2,712
Sep-2017 $ 3,080
. |
Apr-2017 5 270
Aug-2017 § 238
Dee-2017 5 230
Jan-2017 3 273
Jul-2017 3 178
Jun-2017 $ 390
Mar-2017 3 190
May-2017 3 G35
Nov-20)7 3 208
Qct-2017 s 158
Sep-2017 $ 195
. |
Avg-2017 3 3,950
Dee-2017 $ 2,296
Jul-2017 $ 3,884
Jun-2017 $ 11,548
Nov-2017 $ 3.028
Oct-2017 $ 3,232
Sep-2017 $ 3,200
. |
Apr-2017 $ 188
Aug-2017 $ 512
Dec-2017 3 472
Juk2017 $ 504
Jun-2017 s 472
Mar-2017 $ 12
May-2017 $ 452
Nov-2017 S 268
Qet-2017 $ 460
Sep-2017 $ 472
|
Apr-2017 3 1,764
Aug-2017 3 4,308
Dec-2017 8 2,712
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redocted Version

Counterparty and Payment Dates REC Cost
Feb-2017 13 1,680
Jan-2017 3 2,072
Jul-2017 $ 4,132
Jun-2017 ] 3,904
Mar-2017 $ 3,004
May-2017 $ 3,192
Nov-2017 $ 2,744
Oct-2017 s 3,456
Sep-2017 $ 3,760
- |
Dee-2017 5 45,555
Mar-2017 $ 67,575
May-2017 5 42,060
Oct-2017 $ 20,355
Scp-2017 3 111,570
. |
Apr-2017 $ 4,495
Aup-2017 § 3,735
Dec-2017 3 3,055
Feb-2017 $ 2,160
Jan-2017 b3 2,715
Jul-2017 $ 4,380
Jun-2017 $ 4,675
Mar-2017 b3 3,745
May-2017 $ 4,000
Nov-2017 b3 3,365
Oer-2017 5 4,195
Sep-2017 $ 4,175
. |
Apr-2017 $ 28,390
Aug-2017 $ 30,411
Dee-2017 $ 21,002
Feb-2017 $ 20,109
Jan-2017 $ 19,770
Jul-2017 § 29,065
Jun-2017 $ 30,061
Mar-2017 3 24,423
May-2017 $ 28,144
Nov-2017 3 24,374
Oct-2017 3 25,740
Sep-2017 $ 27,072
. |
Apr-2017 $ 487
Aug-2017 $ 661
Dec-2017 $ 522
Feb-2017 3 244
Jan-2017 $ 407
Jul-2017 5 905
Jun-2017 $ 870
Mar-2017 5 348
May-2017 $ 522
Nov-2017 $ 452
0et-2017 5 452
Sep-2017 $ 487
|
Apr-2017 3 37,550
Aug-2017 3 41,626
Dec-2017 ) 30,426
Feb-2017 $ 27,647
Jan-2017 b 271,613
Jul-2017 $ 41,123
Jun-2017 $ 40,285
Mar-2017 $ 33343
May-2017 § 37,555
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Duocket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Versien
Counterparty and Payment Dates REC Cost
Nov-2017 $ 35,067
Oct-2017 § 36,044
Sep-2017 5 36,286
|
Apr-2017 § 4,394
Aug-2017 3 5,039
Dec-2017 3 2,788
Feb-2017 $ 2,359
Jan-2017 3 2,145
Jul-2017 $ 3431
Jun-2017 $ 4,610
War-2017 $ 3,539
May-2017 $ 4,289
Nov-2017 $ 3,645
Oct-2017 $ 4,182
Sep-2017 $ 2,467
|
Apr-2017 $ 2,380
Aug-2017 $ 4,172
Dec-2017 3 2,632
Feb-2017 $ 1,896
Jul-2017 $ 3,856
Jua-2017 - 5216
Mar-2017 $ 2,368
May-2017 $ 3,456
Nov-2017 3 3,248
Qet-2017 H 3,456
Sep-2017 3 3,532
. |
Aug-2017 ' $ 1,243
Dec-2017 $ 2,900
Jan-2017 3 1,130
Jul-2017 $ 1,518
Jun-2017 $ 1,943
Nov-2017 $ 1,640
Oct-2017 $ 1,705
Sep-2017 B 980
|
Aug-2017 5 4,460
Dec-2017 $ 2,648
Jul-2017 $ 11,876
Nov-2017 5 3,324
Cct-2017 $ 3,672
Sep-2017 $ 3,728
|
Apr2017 $ 2,150
Aug-2087 3 2,360
Dec-2017 $ 1,460
Feb-2017 $ 988
Jan-2017 5 1,165
Jul-2017 M 2,200
Jun-2017 ) 2,145
Mar-2017 § 1,715
May-2017 5 1,948
Nov-2017 5 1,880
Oct-2017 H 1,993
Sep-2017 3 2,023
. |
Apr-2017 $ 548
Ang-2017 5 612
Dec-2017 3 286
Feb-2017 § 224
Jan-2017 3 284
Jul-2017 $ 620
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Daocket No. E-7, Sub 1162 Appendix 1
2017 REPS Compllance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version
Counterparty and Fayment Dates REC Cost
Jun-2017 5 584
Mar-2017 1 412
May-2017 3 540
Nov-2017 H 388
Cet-2017 - 460
Sep-2017 5 548
. |
Apr-2017 S 1,953
Aug-2017 $ 2,174
Dec-2017 S 1,364
Feb-2017 s 1,033
Jan-2017 5 1,076
Jul-2017 5 2,023
Jun-2017 $ 2,015
Mar-2017 s 1,670
May-2017 $ 1,841
Nov-2017 b 1,742
Oa-2017 3 1,834
Sep-2017 5 1,874
.. |
Apr-2017 $ 115,520
Aug-2017 $ 188,390
Dec-2017 $ 209,368
Feb-2017 § 106,450
Jan-2017 $ 126,317
Jul-2017 $ 169,161
Jun-2017 $ 136,364
Mar-2017 $ 83,065
May-2017 s 117,314
Nov-2017 5 214,522
Oct-2017 H 194,328
Sep-2017 $ 110,806
. |
Apr-2017 5 217,053
Aug-2017 $ 206,287
Dec-2017 s 233,218
Feb-2017 $ 207,542
Jan-2017 $ 249,436
Jul-2017 ] 231,799
Jun-2057 $ 192,946
Mar-2017 5 188,539
May-2017 $ 162,755
Now-2017 s 210,528
Oct-2017 $ 216,593
Sep-2017 3 234,140
|
Apr2017 ’ $ 34,137
Aup-2017 $ 31,945
Dec-2017 $ 23,081
Feb-2017 $ 28,319
Tan-2017 $ 28,224
Jul-2017 $ 31,691
Jun-2017 3 23,181
Mar-2017 $ 32432
May-2017 $ 22,213
Nov-2017 3 35,235
Oct-2017 $ 30,833
Sep-2017 $ 36,727
|
Apr-2017 $ 79,209
Feb-2017 3 94,774
Yan-2017 $ 85318
Jul-2017 3 23,081
Jun-2017 $ 34,447
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No, E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Counterparty and Payment Dates REC Cost
Mar-2017 $ 95,458
May-2017 $ 42,760
|
Apr-2017 3 4,270
Aug-2017 $ 5,000
Dec-2017 H 2,690
Feb-2017 $ 1,875
Jan-2017 s 2,165
Jul-2017 b 4,710
Jun-2017 $ 4,560
Mar-2017 3 3,360
May-2017 $ 4,155
Nov-2017 § 3,590
Oct-2017 H 4,020
Sep-2017 $ 4,165
.
Apr-2017 3 1.922
Aug-2017 3 1,953
Dec-2017 3 1,375
Feb-2017 $ 970
Jan-2017 3 1,078
Juk2017 $ 1,910
Jun-2017 $ 1,913
Mar-2017 $ 1.600
May-2017 ] 1,816
Nov-2017 $ 1,638
Qct-2017 5 1,748
Sep-2017 5 1,778
|
Apr-2017 S 1,520
Aug-2017 3 1,668
Dec-2017 3 964
Feb-2017 $ 3,324
Jul-2017 5 1,632
Jun-2017 3 1,612
Mar-2017 $ 1,184
May-2017 H 1,492
Nov-2017 $ 1,280
Qct-2017 5 1,416
Sep-2017 $ 1,480
. . |
Aps-2017 s 12,722
Aug-2017 $ 12,609
Dec-2017 $ 11,925
Jan-2017 $ 22,908
Jul-2017 3 11,884
Jun-2017 $ 12,977
Mar-2017 $ 11,129
May-2017 $ 13,140
Nov-2017 $ 13,089
Qct-2017 $ 12,140
Sep-2017 § 13,038
]
Apr-2017 $ 2,592
Aug-2017 $ 2812
Dec-2017 3 1,820
Feb-2017 $ 1,200
Jan-2017 $ 1,484
Jul-2017 $ 2,600
Jun-2017 3 2,604
Mar-2017 3 2,040
May-2017 3 2,376
Nov-2017 5 2,240
Oct-2017 3 2,352
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Duke Energy Carolinas, LLC Jennings Exhibit No.1
Docket No. E-7, Sub 1162 Appendix 1
2017 REPS Compliance Report March 7, 2018
Dates and Amounts of payments for RECs - Calendar Year 2017
Redacted Version

Connterparty and Payment Dates REC Cost
Sep-2017 $ 2,448
|
Apr-2017 $ 1424
Aug-2017 $ 1,644
Dec-2017 3 940
Feb-2017 $ 776
Jan-2017 $ 696
Jul-2017 4 1,488
Jun-2017 $ 1,484
Mar-2017 $ 1,180
May-2017 $ 1,364
Nov-2017 $ 1,216
Oct-2017 $ 1,412
Sep-2017 s 1,320
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DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162

Line No.

Compliance Costs

Renewable Resource
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Billing Period
September 1, 2018 - August 31, 2019

RECs Total Units Total Cost
only i per Unit Total Cost RECs

Total Units  Total Cost
(A)iK) per Unit Total Cost RECs

OFFICIAL COPY

o
-
o
o
=
o

c

=
=




DUKE ENERGY CAROLINAS, LLC
Docket No, E-7, Sub 1162

Line No.
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Jennings Exhibit No. 2
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March 7, 2018

Billing Period
September 1, 2018 - August 31, 2019

RECs Total Units Total Cost
only €A)(R) per Unit Total Cost RECs

Total Units  Toial Cost
(A)(B) per Unit Total Cost RECs
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Billing Period
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Billing Period
September 1, 2018 - August 31, 2019

RECs Total Units Total Cost
only ) per Unit___ Total Cost RECs

Total Units  Total Cost
£4) (B) per Unit Total Cost
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Billing Period
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RECs Total Units  Total Cost
only ) per Unit  Total Cost RECs
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{A) 1A} per Unit Total Cost
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REDACTED VERSION
DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162
Compliance Costs EMF Period

Line No.

January 1, 2017 - December 31, 2017
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Jennings Exhibit No. 2
Page 7 of 7
March 7,2018

Billing Period
September 1, 2018 - August 31, 2019

RECs Total Units Total Cost

Renewable Resource only 4 (B)

per Unit

Total Cost RECs

Total Units  Total Cost

A)tR)

per Unit

Total Cost RECs

797,661

172
173
i74
175
176

177

178

Footnores:

Other Incremental (see Jennings Exhibit No. 3 for Incremental Cost worksheet}
Billing Pericd estimated receipts related to contract performance

Solar Rebate Program (see Jennings Exhibit No. 3 for cost detail)

Research (see Jennings Exhibit No. 3 for Resea.rch cost detail)

Total Other Incremental and Research Cost

EMF Period actual credits for receipts related to contracts - to Williams Exhibit No.4 - footnote (3)

Note I: EMF Period contract receipts are not included in the underfovercollection
calculation on Williams Exhibit No. 2, instead they are credited directly to customer
class on Williams Exhibit No. 4. Estimated contract receipts are included in Billing
Period lotal other incremental cost as « reduction in REPS charges proposed for the
Billing Period.

8

§
§

565,791

3 1363452

3

1,090,096 Note I

L]

Jun 21 2018

1,155,500
(1,000,000) Note 1
844,000
755,000
1,754,500
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DUKE ENERGY CAROLINAS, LLC Jennings Exhibit No. 3
Docket No. E-7, Sub 1162 Pagel of 2
March 7, 2018
REDACTED VERSION#* EMF Period Projected Billing
Jan 2017 - Dec Period Sep 2018 -
2017 Aug 2019

Line No. Incremental Cost Worksheet:

Labor by activity:

00 -] O LA R -

20 Total Other Incremental Cost $ 797661 $ 1,155,500

Solar Rebate Program Cost Detail (recovery in REPS pursuant te G.S. 62-155()): (1)
21 Annual Amortization of Incentives Provided to Customers - 805,000
22 Annual Amortization of Program Administrative Labor Costs
23 Annual Amortization of Program Administrative Non-Labor Costs
24 Total Solar Rebate Program Cost % -

(1) All annual Solar Rebate Program costs reflect amortization of incurred costs over 20 years, including a return on the unamortized balance.
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DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162

REDACTED VERSION*

Line No. Incremental Cost Worksheet:

25
26
27
28
29
30
31
32
33
34
35
36
37
33
39
40
41
42
43

45
46
47

_.48.

49

50

Research Cost Detail:
CAPER - PV Synchronous Generator
CAPER —Distributed Generation Valuation
Closed Loop Biomass - American Forest Management
Closed Loop Biomass - Mineral Labs Inc
Coalition for Renewable Natural Gas membership
eLab - Rocky Mountain Institute
Electric Power Research Institute - EPRI
FREEDM Center - NC State
IEEE 1547 Conformity Assessment - IEEE Standards Association
Islanding Detection & Control - Green Energy Corp
Islanding Detection & Control - Northern Plains Power Technologies
Loyd Ray Farms - Duke University
Marshall Solar Site Algorithm - UNCC
Mini-DVAR Project - American SuperConductor
Mini-DVAR Project - ITUS
Mini-DVAR Project - MasTec
Mini-DVAR Project - Schweitzer Engineering Laboratorics
Mini-DVAR Project - Various

Swine Extrusion/Poultry Mortality - NC State Natural Resources Foundation

EMTF Period Projected Billing
Jan 2017 - Dec Period Sep 2018 -

2017

Jennings Exhibit No, 3

Aug 2019

Total Research Cost

Total Other Incremental Cost

Projected credits for receipts related to contract amendments/liquidated damages, etc

Total Other Incremental Cost, Jennings Exhibit No. 2

-~Taotal Solar Rebate Program Cost; Jennings Exhibit No;2-—— — - — —— - —

Total Research Cost, Jennings Exhibit No. 2

Total Other Incremental, Solar Rebate Program,.and Research Cost

* Information in italics is confidential

v
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Page 2 of 2

March 7, 2018

$ 565791
$ 797661 $ 1155500
$  (1,000,000)
$ 197661 $ 155.500
R 844,000
565.791 $ 755,000
$ 1363452 § 1,754,500
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REDACTED VERSION
DUKE ENERGY CAROLINAS, LLC Jennings Exhibit No. 4
Docket No. E-7, Sub 1162 Pagelof1
REC sales for EMF Period January 1, 2017 - December 31, 2017 March 7, 2017

Note:
Pursuant to the Commission's May 13, 2014 Order Regarding Accounting Treatment For REC Sales issued in Docket No, E-100, Sub 113, the Company provides the following transaction
details for all RECs sold by the Company during the calendar year 2017 REPS rider true-up (EMF) perfod. All REC sales transactions for the test period involved selling RECs to other
electric power suppliers in the State for the purpose of meeting the aggregate poultry compliance requirement for the 2016 compliance year,

Incremental |Net proceeds from Cost of
Month RECs Original purchase | Sales price / | Sales proceeds | tramsaction | REC sales (a) - replacement
Line No. sold Fuel Type (NC-RETS) REC Vintage | Quantity costs V() (b) RECs @

3)
Footnotes:
(D No incremental administrative costs, brokerage fees, or other transaction costs were identified with respect to these REC sales,
@ Al REC sales transactions were made in support of the meeting the 2016 statewide aggregate poultry compliance requirement, and no poultry REC purchases by the

Company were specifically obtained or identified as replacements for the RECs sold,

(3) Net REC sales proceeds are included as a credit in Other Incremental Cost for the EMF period as detailed in the worksheet reflected on Jennings Exhibit No. 3.
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Jennings Exhibit No. 5
Docket No. E-7, Sub 1162

CAPER PVSG Project Progress Report
PI: Alex Huang
Dec 13, 2017 '

Dr. Huang’s team has previously developed a single phase PVSG, this work has been accomplished and
one paper was published. See paper in "Integration of DC Microgrids as Virtual Synchronous Ma:chines
Into the AC Grid," in [EEE Transactions on Industrial Electronics, vol. 64, no. 9, pp. 7455-7466, Sept.
2017. The CAPER project focus is on development and demonstration of a 40 KW three PVSG system.
In particularly, the architecture is changed so that the concept can work with existing PV installations. So
far, the following major accomplishments have been made: :

Hardware architecture defined and major components/subsystem in place

PVSG controller hardware design finished and manufacturing is underway
System rack in place and ready for hardware integration

Eall el

0.5 1 1.5 2 2.5 3 3.5 4

Time (s)
Figure 1 Virtual inertia simulation when there is a sudden increase in irradiation level

Table below shows a summary of remaining work. The remaining work are

1) Manufacturing and testing of a new digital controller needed for the PVSG

2) Software coding of the control system .
3) Hardware integration and testing
4) Summary, report and publication. .

Month | I8t 2nd. | 3rd ath 5th 6ih Tth: 8th 9th 10th | 11th | 12th

Gantt 2017 | 2017 | 2017| 2017 2017 | 2097 | 2017°| 2018 | 2018 | 2018 | 20189 20I8
b 6 7 8 9 10 1| o2 1 2 3 4 5

:Analysis ofthe function for PYSG | 1

Tasks

Literafure review & Modeling i
& Control design & Simulation - I— |

~ Hardware design & PCB | |
Platform built & coding I

Experiment and improvement | |

Writing of papers _.. . . . 7
Current date !

New control architecture proposed and simulated. A typical simulation result is shown in Flgure 1.
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C APER

Center for Advanced Power Engineering Research

How State Regulators are Attributing Costs and Benefits to Distributed Generation

Phase I: A Review of Distributed Generation Valuation Studies and Methodologies

Mesut Baran, Autumn Proudlove, Badrul Chowdhury,
Keith Dsouza, Sumedh Halbe, Micah Thomas

Abstract

i
I
|
J
|
1
]
I
|

The first phase of the project aims to review recently conducted studies on the value of distributed’

generation. This report provides the findings of this phase of the project. A number of widely avai[able
reports on distributed generation valuation are reviewed to determine the methods used to quanti;fy the
cost/benefit components across eleven components. Core categories included in almost every study
were avoided energy, avoided generation capacity, avoided transmission and distribution capacity, j‘and
system/line losses. Most studies also included solar integration costs and at least some environmer{tal
benefits. However, it is noted that each study utilizes different assumptions and methods in calculating
these components. A summary of the methodologies adopted in these studies for each component;is

provided.

Introduction

As more distributed solar is being added to the electric grid, states and utilities are reevaluating th; way
in which customer-generators are compensated. In the vast majority of U.S. states (as Figure 1 shows)
these customers have been compensated through a mechanism called net metering. Under net metering,
a customer’s total kilowatt-hour (kWh) energy production and consumption over the billing period are
netted. States differ in their policies for compensating monthly net excess generation; some states ?Ilow
these credits to roll over month-to-month at the full retail rate, while others may credit this net excess at

the avoided cost rate or reduce the credit after a certain period of time.

|

|
i

8
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Docket No. E-7, Sub 1162
Figure 1: Net Metering and DG Compensation Policies {Oct. 2017) '

{
1
t
1
1
'
I
1

Source: NC Clean Energy Technology Center, 50 States of Solar Q3 2017, Cctober 2017 X

While net metering has been the dominant compensation structure for distributed solar for many years,
a growing number of states are examining alternatives to net metering, including net billing and buy-all,
sell-all structures. At the heart of these net metering successor discussions is how the credit rate fo}
excess generation should be calculated. One method, which many different stakeholders have expressed
a desire for, is a value-based credit. This interest in value-based compensation has led many states,
utilities, and other stakeholders to conduct studies examining the value of solar or distributed generation
in efforts to inform net metering successor discussions (see Figure 2). However, these studies utilize
many different methodologies and result in a wide range of ultimate values.

The first phase of this project aims to review recently conducted studies on value of distributed
generation. The results of this review have been outlined below.

Figure 2: State-Led DG Valuation Action {2015 — 2017) i

Il Recent sction
No recent action
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Docket No. E-7, Sub 1162
Source: NC Clean Energy Technology Center, 50 States of Solar Q1 2015 - Q3 2017 '

Existing Studies ,

One of the project partners, the NC Clean Energy Technology Center (NCCETC), has been compiling;
studies commissioned by either state regulatory bodies or utilities on value of distributed generation as
part of its 50 States of Solar quarterly report series. This database was first scanned to identify a short list
of studies to be further reviewed for this project. Table 1 shows the full list of studies considered, as well
as the cost/benefit components considered within each study. A list of studies is also provided in

Appendix I, ;

Many states, utilities, advocacy organizations, and others have conducted these studies in order to
examine the value of distributed generation, or solar specifically. The results of these studies vary
dramatically, as Figure 3 shows.

There are multiple reasons for this variation. The first is due to the utility’s generation mix and
infrastructure. As avoided energy and capacity costs are typically tied to the marginal generation unit,
the particular unit that is on the margin will greatly impact the ultimate value. Furthermore, the utility’s
existing transmission and distribution network will affect the value of transmission and distribution
expenditures avoided by distributed solar.

Table 1: Cost and Benefit Components included in Recent Studies

Costs Benefits

Suppression

I I Ii IEnv.Beneﬁ‘ts

i

Avoided Gen,
Capatity
Market Price

Avoided
Transmigsion

Integration
Cost
Admin. Cost
Energy
Risk/Price
Hedging

Avoided

| Year Study

2006 | Austin Energy (CPR)

2008 | Arizona Public Service (R.\W. Beck)

2012 | Michigan (NREL} )

2012 | New JerseyiPennsylvania (CPR)

2013 | CPS Energy

2013 | Anizona Public Service (SAIC)

213 | Xcel Energy — CO (CPR)

2013 | Arizona Public Setvice {Crossborder)

2013 | North Carolina (Crossborder)

2013 | Austin Energy (CPR}

2014 | Utah (CPR)

2014 | Xcel Energy — MN (CPR)

2014 | Nevada (E3)

2014 | Mississinpi (Synapae)

2014 | Vermont (Public Senvice Dept.)

2015 | Maine (CPR)

2015 | Massachusetts (Acadia Center)

2015 | Loutsiana (Acadian Consulfing)

2015 | Tennesses Vatley Authority (EPRI)

2015 | South Carolina (E3)

2016 | Arizona Public Service (Crossborder)

2016 | Nevada (SolarCity) o]

2016 | Nevada (E3) [

2017 | Georgia Power (Georgia Power) [ ]
[ ]
25

- |-Cther

2017 | District of Columbia {Synapse)
2017 | Oregon (PUC)
2017 | Entergy Askansas (Crosshorder)

Avoided
Distribution
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Variation across studies also results from the difference in solar penetration from location to location.

Jurisdictions with high levels of distributed solar on the system may see diminished benefits from :
additional solar capacity, while jurisdictions with very little distributed sofar are more likely to realize

larger benefits, at least initially.

1

|
Figure 3: Value of DG Study Results !
i
35 J
30 -
25
20
15
1

Cents perkvwh

o

Finally, a significant reason for variation across studies is due to the different set of cost and beneﬁt:
components included within each study. While some studies are narrower in focus, only including .
avoided energy and generation capacity for example, others are more expansive, including ancillar\)
services and environmental benefits. Furthermore, for each cost or benefit component, there exists a

variety of methodologies to calculate its quantitative value. \
|

Cost-Benefit Methodologies |

The first study reviewed was a meta-study conducted by the Rocky Mauntain Institute (RMI) in 2013 [1].
This study provides a broad summary of the 16 benefit/cost studies for Distributed PV (DPV) systerﬁs
conducted by utilities, national laboratories, and other organizations between 2005 and 2013. The study

lists the following cost/benefit categories/components: *

e Category 1: Energy: This includes avoided energy and avoided system losses. |

e Category 2: Capacity: This includes avoided generation capacity, T&D Capacity, and DPV installed
capacity. '

» Category 3: Grid support services: also known as ancillary services and includes operating *
reserves, voltage control, and frequency regulation. ]

» Category 4: Financial Risk: Estimates the potential for DPV to provide a “hedge” against prlce
volatility, and thus reducing risk exposure to utilities and customers. }

e Category 5: Security Risk: Potential of DPV to reduce outages and also potential for customers to
have back-up power capability.

s (Category 6: Environmental: Potential to reducing carbon emissions.
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» Category 7: Social: Social value of DPV based on its contribution to economic growth. ‘
|

The report indicates that there is significant deviation about how these components are quantified. A

more detailed summary of this report is provided in Appendix Il.
!

The project team then selected five more recent DG valuation studies for a mare in-depth review. These
studies were selected to represent examples of studies conducted in other southeastern states, studies
with varying cost and benefit components included, and studies conducted by different authors
{frequently, outside consultants will be hired to conduct the study analysis, and many existing studies
utilize the same consultancies). The studies reviewed are shown below.

'

Study Description

Georgia Power [2] This study was conducted as part of the utility’s integrated resource planning
(2016, authored by utility} | process. The study considers technology and supporting infrastructure as theyfexist
presently. The purpose of the report is to define an impact related to distributed
energy resources as a cost and/or benefit and to quantify the same.

Minnesota [3] This study was conducted by Clean Power Research on behalf of the Minnesota
(2014, authored by Department of Commerce. The state developed a methodology to calculate the
consultant on behalf of value solar with an eventual aim to replace the existing net metering policy with a
state govt.) value of solar rate structure. If known and measurable evidence of other costs,
and/or benefits existed, then it was decided to incorporate them into the
methodology. {
1
Mississippi [4] This study was conducted by Synapse Energy Economics on behalf of the Mississippi
{2014, authored by Public Service Commission as part of an investigation into the creation of net '
consultant on behalf of metering rules for the state.
state govt.)
Tennessee Valley This study was led by the EPRI, with a stakeholder group developing the cost-benefit
Authority [5] categories. The purpose of the study was to select cost/benefit categories and!
(2015, authored by develop a firm analytical basis for calculating each of these categories. The study

EPRI/stakeholder group) was limited to rooftop solar and aimed to create a transparent, fair, adaptable] and
' versatile methodology. The final calculation did not include societal values that were
identified and set aside for potential future inclusion. !

Vermont [6] This study was conducted by the Vermont Public Service Department. Act 99,
{2014, authored by state | enacted in 2014, direct the Department to conduct an evaluation of net metering in
govt.) the state.

1
i

1

Each of these studies has been reviewed in detail to determine the methods used to quantify the

cost/benefit components the study considered. Table | shows the main-components considered in these
studies. Below is a summary of the methodologies adopted in these studies for each component. A more
detailed summary for each study reviewed is provided in Appendix I]l. !
|

Cost 1: Solar Integration Costs
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The majority of studies include the costs associated with integrating distributed solar in their cost-benefit

|
calculations. The table below summarizes the methods used by the five studies examined. [
!
Study Methodology
|
Georgia Distribution operating costs is given a placeholder value, as the utility has not developed a !
Power methodology to calcuiate the expected costs associated with significant penetration of renewable
resources. A point was made that interconnection costs are directly assignable to the generator at
the time of implementation, and should therefore not be included in the methodology.
Minnesota | Included in the cost-benefit stack, but a methodology has not yet been developed. |
Mississippi | Solar integration costs were ignored. Synapse concluded that grid integration costs increase as
penetration level increases. They found very little evidence that significant costs are incurred by
grid operators or distribution companies since penetration levels are low in Mississippi. '
"Tennessee | Not included in study, although the authors noted that the transmission capacity value may be
Valley revised to include integration costs. ‘
Authority {
Vermont Notably, as the location out of the five examined with the most net-metered capacity, this l
: component is not included in the study. |
|
|
I
!
i
1
I
Cost 2: Administrative Costs !
i
A smaller number of studies include administrative costs associated with distributed solar {such as !
i
administering a net metering program) in their calculations. The table below summarizes the methods

used by the three studies addressing administrative costs.

|
|
Study Methodology {
Georgia A placeholder value isrprovided in the report, but a methodology has not been determined. {
Power
Mississippl | The authors collected cost data for energy efficiency programs from many states. The authors;
estimated that an average utility spends between 6-9% of energy efficiency program expense.{ on
administrative costs (average is 7.5%). Energy efficiency programs in Mississippi cost approxim;ately
$12 million, and 7.5% of $12 million is $0.9 million. ]
|
Vermont | Administrative costs are assumed to be the same values as reported in “Evaluation of Net Met:ering
in Vermont Conducted Pursuant to Act 125 of 2012,” which include two types of costs: procedural
and billing. '
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I
!

Benefit 1: Avoided Energy

Solar PV generation avoids the need for a certain amount of energy from the marginal generators
{typically natural gas). Avoided energy values often factor in fuel price forecasts, power plant efficiencies,
and variable operating and maintenance (O&M) costs. The table below summarizes the methods used by
the five studies examined. |

Study Methodology
Georgia Calculated as the weighted average of the energy produced by solar PV per hour and the system
Power avoided cost of energy for that period. This value depends on the resource displaced, its

incremental heat rate, variable 0&M, fuel handling costs, and losses.

Minnesota | Avirtual solar heat rate is computed based on the heat rate vs energy production of each .
generator. This weighted heat rate Is then multiplied by the burnertip fuel unit price to give the
value of avoided fuel costs.

Mississippi | Avoided energy costs are estimated by multiplying the variable operating and fuel costs of the
marginal resource by the projected MWh of solar generation modeled in each year. '

Tennessee | The Resource Planning Process is.run with and without PV using an hourly time-step. The value
Valley depends upon the avoided resource and the fuel price. :
Authority '

1

Vermont | Avoided energy was calculated on an hourly basis by multiplying the production of real Vermont
generators by the hourly price set in the ISO-NE market. These calculations indicated that fixed

solar PV had a weighted average avoided energy price 9% lower than the annual ISO-NE average
spot market price.

Benefit 2: Avoided Generation Capacity :

Distributed generation may defer or obviate the need for new investments in generation capacity. In
most locations, natural gas combustion turbines are the marginal units, and avoided generation capacity
value is based on the cost of these units. The table below summarizes the methods used by the ﬁve:

studies examined.

Study Methodology
I
Georgia Calculated as the product of capacity value and capacity equivalence. Capacity equivalence is
Power similar to Effective Load Carrying Capacity {(ELCC), wherein only some fraction of the installed solar
1

PV'is considered to reduce capacity needs from the grid. |

Also includes Generation Remix Costs (GRC), which are identified as being either a costor a ‘
benefit. GRC includes two components, (1) the capital cost and (2) the producticn cost. The GRC
formula can be found in Appendix [Il.
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Support capacity costs are calculated as the difference between the capital {or production) cost in
the base case and the capital (or production) cost with PV in the system (generation remix case).
|

Minnesota

The solar-weighted capacity cost is based on the installed capital cost of a peaking combustion
turbine and the installed capital cost of a combined cycle gas turbine, interpolated based oh heat
rate.

Mississippi

The authors calculated the amount of installed solar capacity every year (assurmed 88 MW for
analysis) and calculated the number of MW that contribute to reduction in peak load by using an
Effective Load Carrying Capability (ELCC) of 58%. Thus, capacity contribution will be 58% of B8MW,
which is 51 MW. The authors multiplied this capacity contribution by the capacity value in each
year and divided this by total solar generation in that year to vield a $/MWh value.

Tennessee
Valley
Authority

The Resource Planning Process is run with and without PV for a period of 20 years. A multipliler -
Net Dependable Capacity (NDC] - is used for capacity-related benefits and reflects the proportion
of PV capacity that offsets conventional generation capacity. The system peak and the related
solar output at that time are compared to calculate NDC. A 50% NDC is used to calculate avoided
generation capacity. :

Vermont

The study examined the timing of relevant peaks: ISO-NE’s peak for capacity costs, Vermont }
summer peaks for in-state transmission costs, monthly Vermont peaks for Regional Network
Service (RNS) costs and utility specific peak hours for distribution costs. The ability of variablé
generators to help avoid ISO-NE capacity costs depends an the level of generation during sun:'lmer
hours when ISO-NE’s system demand peaks. X

Benefit 3: Avoided Transmission and Distribution Capacity

Distributed generation may relieve congestion on the transmission and distribution (T&D) system,
deferring or obviating the need for new investments. More granular analyses may develop locational
values for avoided T&D. The table below summarizes the methods used by the five studies examined.

Study Methodology :
Georgia A single transmission line outage contingency analysis is performed. The analysis is performed'with
Power and without PV to study the impact {and cost or benefit) of PV on the grid. Georgia Power only
includes avoided transmission, and does not include avoided distribution investment in its analysis.
i
Minnesota |Calculated in a similar way as avoided generation capacity. No degradation in capacity is considered.
It is based on the utility’s 5-year average MISQ OATT Schedule 9 charge in start year U.S. dollars.
Mississippi | Authors used their in-house database to calculate avoided T&D costs calculated for DG and en;ergy
efficiency programs to provide a rough estimate. '
Tennessee |The costs and benefits are evaluated by considering the system peak, NDC, PV profile, and avo:ided
Valley costs; a simplified calculation with the point to point service rate and monthly peak factors was
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Authority | ultimately used. X
Vermont |Avoided Regional Transmission Costs: The values quantified for these costs are based on the ISO-NE

forecast for the next three years' worth of Regional Network Service charges and escalated based
on historical increases in the handy-Whitman Index of public utility construction costs.

Avoided In-State Transmission and Distribution Costs: Burlington Electric Department forecasts
show that there are no load growth related infrastructure investments planned for next 20 years,
hence these costs have been excluded. In-state transmission and distribution upgrades deferred due
to load reduction are calculated considering the critical value of how much generation the grid can
rely on during peak times. Reliability peak coincidence values were calculated separately from
economic peak coincidence values. :

Benefit 4: Avoided System and Line Losses ,

As distributed generation is located nearer to end-use consumers, it may reduce system and line losses

associated with transmitting power from centralized generators long distances to reach end users.
System losses are sometimes included within avoided energy and avoided T&D capacity. The table below
summarizes the methods used by the five studies examined. '

Study Methodology
Georgia As the load is reduced or displaced in the model by DG, the impact of the load reduction and
Power related transmission system losses is inherently included in the analysis of any change in timing of
transmission investment. The demand component is recognized as a benefit that is already included
in the avoided transmission capacity value,
The reduced distribution energy loss Is calculated by applying an 8760-hour distribution loss profile
to the system avoided energy costs. The benefit of the reduced distribution energy losses is
incorporated Into the avoided energy cost calculation.
Minnesota | Calculated on a marginal basis as the difference in losses between the cases with and without!
marginal PV resource. A loss saving factor is calculated, based on the avoided energy with and:
without losses. i
!
Mississippi | Synapse estimates avoided system losses using a weighted average line loss during each daylight
hour. Calculated by weighing daylight line losses of each T&D system in proportion to the load each
i
system serves. Avoided system losses were calculated as the product of weighted average system
losses and projected generation from solar in each year times the avoided energy cost in the same
year.
Tennessee | All components except environmental market value are multiplied by an average loss savings value.
Valley A1l MW AC solar PV case was used to model average marginal loss savings. \
Authority |
!
Vermont Included as part of the methodologies for avoided energy and avoided generation capacity. !
1

Benefit 5: Ancillary Services
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Solar PV can sometimes reduce the need for certain ancillary services, including operating reserves,:
reactive supply, voltage control, frequency regulation, energy imbalance, and scheduling. Some studies
may quantify the value of multiple ancillary services or only one. The table below summarizes the ’
methods used by the three studies addressing ancillary services.

Study Methodology

Georgia Includes ancillary services (reactive supply, voltage control, and regulation) as a cost, rather than a

Power benefit. The regulating reserve requirement is calculated and consists of two components: (1)
regulating reserve reliability impact and (2} forecast error reliability impact.

Minnesota | Avoided voltage control cost is included in the cost-benefit stack, but a methodology has not yet
been determined.

Tennessee |Ancillary services value was acknowledged, but not included in calculation. Authors determineﬂ that

Valley further study and data is needed.

Authority

Benefit 6: Price Hedging and Risk Reduction

Solar PV offers price certainty, while the cost of energy from fossil fuel fired generators depends upfon
variable fuel prices. Price hedging value is typically based on the price of natural gas futures and |,
estimates of future natural gas costs. The table below summarizes the methods used by the three studies
addressing price hedging. :

Study Methodology
Georgia Georgia Power addressed fuel hedging in its study, but recommended not including this in the cost-
Power benefit framework, stating that it does not believe renewable resources provide this benefit.
Minnesota |The avoided fuel cost value includes the avoided cost of price volatility risk.
Mississippi | The risk reduction benefit estimation was calculated by applying an adder {adjustment factor) to the
avoided costs rather than attempting a technical analysis. Current optimal practice supports a 10%
adder to avoided costs of renewables like solar. |

Benefit 7: Market Price Suppression ]

Solar PV can suppress wholesale market prices by reducing customer demand for energy or by beiné
directly bid into wholesale markets {either larger PV facilities or smaller aggregated facilities). This can

cause the marginal generator to be a lower-cost unit, reducing electricity costs for all customers. Th:e
table below summarizes the methods used by the two studies addressing market price suppression.
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Study Maethodology

Minnesota |Market price reduction is addressed in the study, but was not included in the final value of solar
methodology. '

Vermont Approximated this using the analysis based on the 2013 Avoided Energy supply cost study
calculations of the demand reduction induced price effect for Vermont.

Benefit 8: Environmental Compliance and Benefits

Many DG valuation studies include a value for environmental benefits or reduced environmental !
compliance costs. These values include reduced carbon emissions, criteria air pollutants, water use,j land
use, as well as avoided or costs of complying with renewable portfolio standard policies and other clean
energy or environmental regulations.’ Table below summarizes the methods used. .

Study Methodology
Georgia Avoided cost of complying with existing environmental regulations is included as part of avoided
Power energy costs. Other environmental benefits and compliance with potential future regulations.are

not included. '

Minnesota | Environmental costs are based on existing Minnesota and EPA externality costs. CO; and non-;C02
natural gas emissions factors {|b per MM BTU of natural gas) are taken from the EPA. The costs are
adjusted for inflation {converted to current dollars), converted to dollars per short ton, and then
converted to cost per unit fuel consumption using the assumed values. The externality costs are
taken as the midpoint of the low and high values for the urban scenario, adjusted to current |
dollars, and converted to a fuel-based value.

Mississippi | The analysis uses the mid case of the authors’ avoided environmental compliance estimation.j Itis
forecasted that a carbon price begins in 2020 at 515 per ton and increases to $60 per ton in 2040.

Tennessee |Compliance Value: Environmental compliance value is based on the carbon intensity of the
Valley generation assets deferred. A CO, compliance cost curve beginning in 2022 is assumed.

Authority
Market Value: This is the value of a renewable energy credit (REC). A $1/MWh value (based an

national voluntary REC market prices) is applied with a 1.9% escalation rate, consistent with TVA's
integrated resource planning process.

A placeholder for other environmental benefits is also included.

Vermont Renewable Energy Credit Value: A fixed value of $30/MWh is assumed for potential future
regulatory value of REC retirement. {At the time of this study, Vermont did not have a mandatory
renewable portfolio standard (RPS). In 2015, the Vermont legislature adopted a binding RPS of 75%
by 2032.)

1
Environmental Compliance Value: Analysis was done for non-participating ratepayers both with

! Rocky Mountain Institute, A Review of Solar PV Benefit and Cost Studies, September 2013,
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and without an externalized cost of greenhouse gas emissions. The authors assumed a value of
$100/metric ton of CO,, |

[
{
v

Benefit 8: Other Benefits ‘

A handful of studies included other societal benefits, such as local economic development (3 studies
examined) and enhanced security (2 studies examined). Several studies acknowledged these additional
benefits, but did not attempt to quantify them.

Sensitivity Analysis

Many DG valuation studies include various sensitivity analyses in order to display the range of values
produced by adjusting assumptions and methods. For example, several studies calculate one value based
on the “direct” benefits of solar, and a separate value including societal benefits. Other studies vary the
time horizan over which the analysis is conducted, assumptions about future fuel prices, or the amount
of installed solar capacity. :

Study Sensitivity Analyses
Georgia No sensitivity analyses were conducted.
Power

Minnesota |No sensitivity analyses were conducted, likely because a state methodology had been adoptqd.

Mississippi | Sensitivity analyses are conducted for low, mid and high fuel price scenarios and capacity value
scenarios. Synapse utilized the 25" and 75" percentiles of its T&D cost database to produce 'IL&D
cost sensitivities. Low, mid, and high cases were also examined for CO, prices. Two combined
sensitivities were also modeled, which included the assumptions that would produce the lowest
and highest benefits for solar. )

Tennessee | lllustrative values are provided for several of the placeholder categories that are not included in
Valley the DG-IV methodology, although no formal sensitivity analysis was conducted. :
Authority

Vermont The costs and benefits for six different types of solar and wind systems are calculated, although no

sensitivity analyses for these systems are conducted.

i

Of the five studies examined, the Mississippi study is the only study including formal sensitivity analyses.
Low, mid, and high cases are modeled for fuel prices, capacity value, T&D costs, and CO; price, as w:ell as
two combined sensitivities that reflect the assumptions yielding the lowest and highest benefits to solar.

Conclusion !

Existing studies examining the value of DER display great variation in cost-benefit categories and
methodologies, producing a large spread in results. Core categories included in nearly every study the
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team examined were avoided energy, avoided generation capacity, avoided transmission and distripution

capacity, and system/line losses. Most studies also included solarintegration costs and at least some
environmental benefits. Despite these commonalities, each study utilizes different assumptions and

methods in calculating these components. ‘

Several studies utilized. a stakeholder or state-led process to develop the categories to be included m the
study, as this can greatly influence the final results. Some states, such as Oregon and Rhode Island, have
developed official cost-benefit frameworks through stakeholder processes before attaching any
quantitative values to categories. Studies conducted by singular, non-government parties (solar advocacy
organizations, utilities, etc.) are not to be discredited, but should be read with funder and author in'mind.

Many studies include various sensitivity analyses to display multiple possibilities, varying both technical
assumptions as well as which cost-benefit components are included (several studies produce results with
and without a broader set of societal benefits). This approach makes available a large amount of da;ta,
helping to answer the question of whether DG provides each benefit, while leaving the question ofl
whether DG should be compensated for each benefit to policymakers, utilities, and advocates. '

Phase Il of this project will evaluate the various methodologies utilized in existing DG valuation studies to
develop a methodology for use in a North Carolina case study. ‘
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Appendix I: Existing Value of Solar and Net Metering Cost-Benefit Studies

i
i

1
1

Date Jurisdiction Initiator Author |
Jan. 2009 Arizona Public Service Arizona Public Service R.W. Beck 1:
Jan. 2012 Michigan Public Service Commission National Renewable Energy Laboratory
Nov. 2012 New Jersey, Pennsylvania MDV SEIA, PA SEIA Clean Power Research '
Mar. 2013 CPS Energy (Texas) Solar San Antonio Clean Power Research, Solar San Antonio
May 2013 Arizona Public Service Arizona Public Service SAIC !

- May 2013 Xcel Energy {Colorado) Xcel Energy Xcel Energy
May 2013 Arizona Public Service The Alliance for Solar Choice Crossborder Energy 1
Oct. 2013 North Carolina* NC Sustainable Energy Assn. Crossborder Energy .
Dec. 2013 Austin Energy (Texas) Austin Energy Clean Power Research 1
lan. 2014 ‘Racky Mountain Power (Utah) Utah Clean Energy Clean Power Research
Apr. 2014 Xcel Energy (Minnesota) Xcel Energy Clean Power Research, Xcel Energy )
Jul. 2014 Nevada* Public Utilities Commission E3 !
Sep. 2014 Mississippi Public Service Commission Synapse Energy Economics
Nov. 2014 Vermont* Department of Public Service Department of Public Service
Mar, 2015 Maine Public Utilities Commission Clean Power Research ‘
Apr, 2015 Massachusetts Acadia Center Acadia Center .
Sep. 2015 Louisiana* Public Service Commission Acadian Consulting ‘
Qct. 2015 Tennessee Valley Authority Tennessee Valley Authority EPRI, stakeholder group
Dec. 2015 South Carolina* Office of Regulatory Staff E3 '
Feb, 2016 Arizona Public Service The Alliance for Solar Choice Crosshorder Energy
May 2016 Nevada* SolarCity, NRDC SolarCity, NRDC
Aug. 2016 Nevada® Legislative Committee on Energy E3
Mar. 2017 Georgia Power Georgia Power Geargia Power !
May 2017 District of Columbia Office of the People's Counsel Synapse Energy Economics
July 2017 Rhode Island Public Utilities Commission Public Utilities Commission, stakeholderé
Sep. 2017 Oregon Public Utilities Commission Public Utilities Commission, stakehalders
Sep. 2017 Entergy Arkansas® Sierra Club Crossharder Energy %

* Net metering cost-benefit study
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Appendix Il: Summary of Rocky Mountain Institute Report: A Review of Solar PV Benefit and

Cost Studies {2013) i

The aim of this report was to compare various methodologies for evaluating different value streams of
distributed solar photovoltaics {DPV). The report is based on a review of 16 DPV benefit-cast situdies
completed by utilities, national laboratories, and other organizations between 2005 and 2013,

The report points out the framework developed in the California Standard Practice Manual, which
establishes the general standard for evaluating the costs and benefits of energy efficiency among
stakeholders was adopted. This framework describes the followings costs:

1. Participant Cost: Cost that is incurred by the participants in order to generate energy through DERs.
{(Equipment and installation costs, etc.)

2. Rate Impact: The change in rates for non-participating customers due to cost shlftmg/cross
subsidization that occurs as a result of DERs on the grid. ‘

3. Utility Cost: The cost that the utility incurs to support the smooth function of DERs on the grid,
while maintaining reliability and quality of service.

4. Total Resource Cost: The total cost of operating and supporting DERs on the grid. This includes the
costs borne by participants, other customers, and the utility.

5. Societal and Environmental Cost: The cost avoided in the form of environmental compliance,
regulation etc., as well as, the additional revenue generated from economic activities related to
DER.

As illustrated in Figure Al, the report identifies the following benefit & cost categories:

1. Energy value is created when DPV generates energy (kWh) that displaces the need to produce
energy from another resource. There are two components of energy vafue: the amount of energy
that would have been generated equal to the DPV generation, and the additional energy that 'would
have been generated, but is lost in delivery due to inherent inefficiencies in the transmlssmn and
distribution system. The second component is system losses.

e This value will depend on the resource on the margin at each time interval 3
« Depends an the market structure, fuel price, plant efficiency, and Variable O&M costs ‘

2. Capacity :

2.1: Generation Capacity value is the amount of central generation capacity that can be defer%red or
avoided due to the installation of DPV. Key drivers of this value include: (1) DPV's effective
capacity and {2) system capacity needs. Deferred value depends on the effective load carrying
capacity (ELCC), which depends on the system peak and the capacity of DPV during the same
period. i

|

2.2 Transmission and Distribution (T&D) Capacity value is a measure of the net change m T&D
infrastructure as a result of the addition of DPV. Benefits occur when DPV is able to meet rising
demand locally, relieving capacity constraints upstream and deferring or avoidiné T&D
upgrades, Costs are incurred when additional T&D investments are necessary to support the
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addition of DPV, which could occur when the amount of solar energy exceeds the demand in the
local area and increases needed line capacity. This value depends on ELCC/peak load redut';tion.

BENEFIT & COST CATEGORIES .l

For the purposes of this repart, value Is defined as net value, Le. benefits minus costs, Depending upon the size of the benefit and the size of the cost,
value can be positive or negative. A variety of categories of benefits or costs of DPV have been considered or acknowledged in evaluating the value of
DPV. Broadly, these categories are;

ENERGY

* energy
« syttern losses

CAPACITY

= generation capacity

s transmission & distribution copacity

» DPV installed capacity '

GRID SUPPORT SERVICES

» reactive cupgply & voltage contro!

» reguiation & frequency response

» energy & generator imbalance

» gynchronized & supplemental operating reserves

« cchedufing, forecasting, and cystemn control & dicpatch

FINANCIAL RISK

« {uel price hedge
* Market price esponss

" GRID
'SERVICES

FINANCIAL ; SECURITY RISK

I  refabity 8 resilencs
4
SECURITY ’

™ . e ENVIRONMENTAL

. ’ - S * carbon emissions (GO
“~._  ENVIRONMENTAL — » criteria air pollutants (305, NOw, PM)

- » water 1
T, - s land

SOCIAL SOCIAL !
* economic development (jobs and tax revemres)

A Review of Sclar PV Barstir & Coxt Studies, Ond edition

Figure Al: RMI Benefit and Cost Categories

3. Grid Support Services, also commanly referred to as ancillary services in wholesale energy markets,
are required to enable the reliable operation of interconnected electric grid systems. These services
include operating reserves; reactive supply and voltage control; frequency regulation; energy
imbalance; and scheduling. The value DPV could provide comes by reducing load and required
reserves or the ancillary services that DPV could provide when coupled with other technologles This
value depends on market structure and the type of services that DPV can provide.

|

4. Financial Risk: DPV produces roughly constant-cost power compared to fossil fuel generation, which
is tied to potentially volatile fuel prices. DPV can provide a “hedge” against price volatility, reducing
risk exposure to utilities and customers. The addition of DPV, especially at higher penetratioﬁs, can
affect the market price of electricity in a particular market or service territory. These market price
effects span energy and capacity values in the short term and long term, all of which are
interrelated. This value depends on resource being displaced. :
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Security Risk: The grid security value that DPV could pravide is attributable to three primary factors,
the last of which would require coupling DPV with other technologies to achieve the benefit: '

® The potential to reduce outages by reducing congestion along the T&D network. Power

outages and rolling hlackouts are more likely when demand is high, and the T&D sys,:tem is
stressed. \

e The ability to reduce large-scale outages by increasing the diversity of the electricity

system’s generation portfolio with smaller generators that are geographically dispersed.
¢ The benefit to customers to provide back-up power sources available during outages

through the combination of PV, control technologies, inverters and storage.

6. Environmental: The benefits of reducing carbon emissions and other pollutants include (1) reducing

future compliance costs, carbon taxes, or other fees and (2) mitigating the heath and ecosystem
damages potentially caused by these pollutants, as well as climate change. The cost related to a
reduction in the use of land, water, and other such resources can also be considered.

Social: The assumed social value from DPV is based on any job and economic growth benefits that
DPV brings to the economy, including jobs and increased tax revenue. The value of economic
development depends on the number of jobs created or displaced, as measured by a job multiplier,
as well as the value of each job, as measured by average salary and/or tax revenué.

Cne of the main conclusions of the report is that there is a significant range of estimated values acrass
studies. Figure A2 illustrates these variations. The authors point out that these variations are driven
primarily by differences in local context, input assumptions, and methodological approaches:

Local context: Electricity system characteristics—generation mix, demand projections, investment
plans, market structures vary across utilities, states, and regions.

Input assumptions: Input assumptions—natural gas price forecasts, solar power production, power
plant heat rates can vary widely.
Methodologies: Methodological differences that most significantly affect results include (1)
resolution of analysis and granularity of data, (2) assumed cost and benefit categories and
stakeholder perspectives considered, and (3) approaches to calculating individual values.

Another issue highlighted by this report is the cross subsidization that can occur between DER an%i non-
DER customers, especially through net metering. DER customers are charged only for their net usage,
which may not their fixed costs for use of the grid. In the short term, utility costs are fixed, an:d as a
result, the reduced revenue collected from DER customers must be recovered from non-DER customers.
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BENEFITS AND COSTS OF DISTRIBUTED PV BY STUDY
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Figure A2: Variation of DPV Values in Studies Reviewed By RMI
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Appendix lI.A: Summary of Study: A Framework for Determining the Costs and Benefits of

Renewable Resources in Georgia (Georgia Power, 2017)

As part of Georgia Power's 2016 Integrated Resource Planning proceeding, the utility developed a
framework for determining the costs and benefits of renewable resources. The study considers
technology and supporting infrastructure as they exist presently and examines both utility-scale and
distributed generation. The purpose of the report is to define each impact related to renewables as a cost

and/or benefit and to quantify each. The quantitative values ultimately arrived at are redacted.

The value streams identified in the report are as follows:

The report further expounded on the following items:

1.

Avoided Fuel and Power cost

Avoided Generation VO&M Cost
Avoided Environmental Compliance Cost
Deferred Generation Capacity Cost
Deferred Generation FO&M Cost
Reduced Transmission Energy Losses
Reduced Transmission Capacity Losses
Deferred Transmission Investment

. Reduced Distribution Energy Losses
10. Distribution Operations Cost

11. Generation Remix Cost

W N R WNE

Avoided Energy Costs: Calculated as the weighted average of the energy produced by solar PV per
hour and the system avoided cost of energy for that period. This value depends on the resource
displaced, its incremental heat rate, variable Q&M, fuel handling costs, and losses. .

Deferred Capacity Costs: Calculated as the product of capacity value and capacity equivalence.
Capacity equivalence is similar to Effective load carrying capacity (ELCC), wherein only some fraction
of the installed solar PV is cansidered to reduce capacity needs fram the grid.

Deferred Transmission Investment Costs: Calculated in a similar manner as avoided generation
capacity; the planning horizon considered is 20 years. A single transmission line outage contingency
analysis is performed using MUST (Managing and Utilizing System Transmission) power flow analysis
tool. The analysis is performed with and without PV to study the impact {and cost or benefit) of PV
on the grid. Georgia Power only includes avoided transmission, and does not include a\;ioided
distribution investment in its analysis.

Reduced Transmission Losses: The demand component of transmission losses represents the
reduction in demand (MW) on the transmission system, resulting from a reduction in transrr';ission
system losses due to the renewable generation. As the load is reduced or displaced in the model by
DG, the impact of the load reduction and related transmission system losses is inherently included in
the analysis of any change in timing of transmission investment. The demand component is
recognized as a benefit that is already included in the avoided transmission capacity value.

20

OFFICIAL COPY

Jun 21 2018



i

Jennings Exhibilt No. 6
Docket No. E-7, Sub 1162

5. Reduced Distribution Energy Losses: The reduced distribution energy loss due to the addition; of DG
is calculated by applying an 8760-hour (8784 for leap year) distribution loss profile to the system
avoided energy costs. Alternatively, the DG profile can be grossed up by the amount of distribution
losses. In this case, the benefit of the reduced distribution energy losses is incorporated into the
avoided energy cost calculation. '

|
6. Generation Remix Casts: This has two components: capital cost and production cost. '
a. The capital component is calculated as follows: !

i

GRC = {SMCiemix = SMCose) = DGCC

GRC = Generation Remix Capital Cost, SMC,, = Capital cost of the future build-out of the System
Mix base case, SMC.m\ = Capital cost of the future build-out of the System Mix case with the
renewable resource, DGCC = Deferred Generation Capacity Costs associated with the renewable
resource.

b. The production cost/energy component is calculated as follows:

GRP = {SPC,emfx - SPCba,e} —-AEC.

GRP = Generation Remix Production Cost, SPCy. = System preduction cost of the base case, .
SPCremix = System production cost of the case with the renewable resource and modified expansmn
plan, and AEC = Avoided Energy Cost associated with the renewable resource

7. Support Capacity Costs: It is calculated in the same way as generation remix costs, it also has two
components related to capital and production. It is calculated as difference between the capital (or
production) cost in the base case and the capital {or production) cost with PV in the system
{generation remix case). i

8. Regulating Reserve Requirement: Consists of the regulating reserves required when solar PV is
installed on the grid. It has two components: (1) the regulating reserve reliability impact, iwhich
depends on the expected reserve requirement as a percent of nominal DER capacity (as it is scaled
by the capacity worth factor) and (2) the forecast error reliability impact, which depends on the
expected DER forecast error as a percent of nominal DER capacity.

The report also highlights the need to study peak shifting and ramping issues as solar PV production
tncreases Other costs, such as Bottom Out Costs, Starts-Based Maintenance Costs, Planning Reserve
Margm Costs, Distribution Operating Costs, and Program and Administrative Costs were given
placeholder values, as Georgia Power has not developed a methodology to calculate the expected costs
associated with significant penetrations of renewable resources, !
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Appendix l.B: Summary of Study: Minnesota Value of Solar: Methodology (Clean Power
Research, 2014) '

Clean Power Research, on behalf of the Minnesota Department of Commerce, developed a methodology
to determine the value of solar (VOS) in Minnesota. The aim was to replace the existing net métering
program with a VOS rate structure. While the state developed an official methodology, no utility has yet
adopted a VOS compensation structure for distributed solar customers. The categories identified and
evaluated were as follows: I

Avoided Fuel Cost \
Avoided-Plant Operation and Maintenance — Fixed
Avoided Plant Operation and Maintenance — Variable
Avoided Generation Capacity Cost

Avoided Reserve Capacity Cost

Avoided Transmission Capacity Cost ,
Avoided Distribution Capacity Cost !
Avoided Environmental Cost

Placeholder for Avoided Voltage Control Costs and Solar Integration Costs

LN U R WN PR

The PV output was estimated either through direct metering or simulation models with actual/expected
parameters. The PV was treated as a marginal resource. If known -and measurable evidence of other costs
and/or benefits existed, then it was decided to incorporate them into the methodology. The end result
would be a $/kWh rate. The main components are estimated as follows:

1.

Avoided Energy is the sum of the total fleet production on a yearly basis.

Avoided Losses are calculated on marginal bases as the difference in losses between the case with
and without marginal PV resource. T&D losses are considered separately, while No Load losses are
not included. A loss saving factor is calculated, based on the avoided energy with and without losses.
The same Is used later to derive other quantities. !
Avoided Fuel Costs: The fuel that would have been required to produce the energy that ha§ been
subsequently displaced by PV. It is based on the NYMEX Futures Market. A virtual solar heat rate is
computed based on the Heat rate vs energy production of each generator. This weighted heét rate
is then multiplied by the burnertip fuel unit price which give the value of avoided fuel costs.

i
Avoided D&M (Fixed and Variable): Avoided O&M is the Q&M cost (total) multiplied by the r:atio of
PV capacity to utility capacity. They are avoided only when the resource requiring fixed O&M is
avoided. Per-unit PV production is considered with annual degradation taken into account.

22

OFFICIAL COPY

Jun 21 2018



Jennings Exhibilt No. 6

Docket No. E-7, Sub 1162

5. Avoided Generation Capacity: The solar-weighted capacity cost is based on the installed capit‘al cost
of a peaking combustion turbine and the installed capital cost of a combined cycle gas turbine,

interpolated based on heat rate. i

The following formula quantifies it:
Cos t(_'r — Cos tcca'r ,
HeatRatecr — HeatRateccer

Cost = Costecgr + (HeatRatepy — HeatRatepcer) X

The avoided reserve margin is calculated similarly, multiplying utility costs by the reserve
margin.

6. Avoided Reserve Capacity Costs: This is identical to the generation capacity cost calculation, except
utility costs are multiplied by the reserve capacity margin. '

7. Avoided Transmission Capacity: It is calculated on a similar way to avoided generation costs. No
degradation is capacity is considered. It is based on the utility’s 5-year average MISO OATT Schedule
9 charge in Start Year USD
8. Avoided Distribution Capacity Costs: \

a. System-Wide Avoided Costs: These are calculated using utility-wide costs and lead to a VOS rate
that is “averaged” and applicable to all solar customers. The costs and growth rate are
determined using actual data from each of the last 10 years. They must be taken over the same
time period because the historical investments must be tied to the growth that led fto the
investments. .

The amount of new distribution capacity is calculated based on the growth rate, and this is mul?tiplied
by the cost per kW to get the cost for the year. The total discounted cost is calculated and amortized
over the 25 years. PV is assumed to be installed in sufficient capacity to allow this investment stream
to be deferred for one year. Utility costs are calculated using the difference between the amqrtized

costs of the conventional plan and the amortized cost of the deferred plan.

b. Location-Specific Avoided Costs: These are calculated using location-specific costs, growth rates,
etc., and lead to location-specific VOS rates.

9. Avoided Environmental Costs: Environmental costs are included as a required component and are
based on existing Minnesota and EPA externality costs, CO2 and non-CO2 natural gas emissions
factors (b per MM BTU of natural gas) are taken from the EPA. The costs are adjusted for inflation
(converted to current dollars), converted to dollars per short ton, and then converted to cost per
unit fuel consumption using the assumed values. The externality costs are taken as the midpoint of
the low and high values for the urban scenario, adjusted to current dollars, and converted to a fuel-
based value [

Proposed Formula
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To calculate a utility’s Value of Solar rate, a set of avoided cost components are each multiplied by.a load

match factor (if one is appropriate) and a loss savings factor. Adding the results of these separate
component calculations produces the utility’s total Value of Solar rate. i

2 Avoided COSterpn x Load Match FACtOT wpem % (1 + LOSS Savings Factor .e.) = Value of Solar

The load match factor is 1 for energy related quantities, and it is the ELCC/PLR for demand/capacity
related quantities. Figure A3 shows the value of each component calculated with this methodology. The
final value of solar rate was $0.135 per kWh.

Loss

. Gross Starting Load Match Distributed
25 Year Levelized Value valie  *  Factor x (14 savings ) = C_oL
Factor
($/kwh) (%) {%) ($/kWh)
Avoided Fuel Cost 50,061 8% $0.066
Avolded Plant O&M - Fixed $0.003 20% " oo% " $0.001
Avoided Plant O&M - Variable $0.001 B% $0.001
Avoided Gen Capacity Cost $0.048 40% 9% $0.021
Avoided Reserve Capacity Cost $0.007 40% 9% $0.003
Avocided Trans. Capacity Cost $0.018 40% 9% $0.008
Avolded Dist Capacity Cost $0.008 30% 5% $0.00;3
| Avoided Environmental Cost $0.029 8% $0.03|1
} Avoided Voltage Control Cost )
l Solar Integration Cost '

Figure A3: Minnesota Value of Solar Calculation by Component
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|
Appendix lIl.C: Summary of Study: Net Metering in Mississippi: Costs, Benefits, and Policy
Considerations (Synapse Energy Economics, 2014)

As part of a docket investigating the establishment of net metering and interconnection rules, the |
Mississippi Public Service Commission hired Synapse Energy Economics to conduct a study of the
potential costs and benefits of net metering in the state. The following cost/benefit components wére
addressed in the study: :

1

Solar Integration Costs

Synapse concluded that grid integration costs increase as solar penetration level increases. As
penetration levels are low in Mississippi, the authors found a very little evidence that significant
costs are incurred by grid operators or distribution companies. Synapse referred to Xcel Energy’s
Colorado report, which concludes DG would add $2 per MWh in costs at a penetration level of
2%, which is four times that of Mississippi.

Administrative Costs

Since data on net metering costs from all states is not available or easily separable from the
program costs, the authors collected cost data for energy efficiency programs from many states,
which is widely available. The authors estimated that an average utility spends between 6% and
9% of energy efficiency program expenses on administrative costs (average is 7.5%). The apthors
compared the dataset for net metering programs in California and Vermont to their respective
energy efficiency programs. Administration costs for net metering were less than energy :
efficiency programs, so this provides a high-end estimate. Energy efficiency programs in
Mississippi cost approximately $12 million, and 7.5% of $12 million is $0.9 million. ,
|
Avoided Energy i

Avoided energy costs are estimated by multiplying the per-MWh variable operating and fuel
costs of the marginal resource by the projected MWh of solar generation modeled in each ;year.
The authors used data from the U.S. Energy Information Administration’s 2014 Annual Energy
Outlook (AEO) to calculate O&M costs. For fuel costs, they used AEO 2014 data to project costs
on a MMBtu basis and unit heat rates to convert fuel costs to dollars per MWh.
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Avoided Generation Capacity

Avoided generation capacity value is calculated as the contribution of solar net metering .
projects to increasing capacity availability within the state. The authors calculated the amount
of installed capacity every year (assumed 88 MW for analysis) and calculated the number of Mw
that contribute to reduction in peak load by using an Effective Load Carrying Capability (ELCC) of
58%. Thus, capacity contribution will be 58% of 88MW, which is 51 MW. The authors multiplied
this capacity contribution by the capacity value in each year and divided this by total solar
generation in that year to vield a dollars per MWh value.

Avoided Transmission and Distribution Capacity

The authors used an in-house database to calculate avoided T&D costs calculated for DG and
energy efficiency programs to provide a rough estimate. Average avoided transmission costs
from the database were set as $33 per KW per year. Average avoided distribution costs were
$55 per kW per Year. The database includes studies of avoided T&D costs from over 20 utiiities
and distribution companies. The authors developed a low, mid, and high estimate for these
costs by taking the 75" percentile for the high value, the 25" percentile for low value, and the
average of these two for the mid value. ,

Avoided Risks/Price Hedging

The report notes that a number of risks are reduced as a result of renewable generation. The
risk reduction benefit estimation was done by applying an-adder (adjustment factor) to the
avoided costs rather than attempting a technical analysis. Current optimal practice supports a
10% adder to avoided costs of renewables like solar.

Avoided System/Line losses

Synapse’s analysis estimates avoided system losses using a weighted average line loss during
each daylight hour. This is calculated by weighing daylight line losses of each T&D system in
proportion to the load each system serves. Avoided system losses were calculated as prodhct of
weighted average system losses and projected generation from solar panels in each year (II’I
kWh) times the avoided energy cost (in dollars per kwh) in the same year.

Environmental Compliance/Benefits
|
Environmental benefits calculated are primarily associated with avoided CO, emissions. The
authors’ analysis uses the mid case of their avoided environmental compliance estimation. It is
forecasted that a carbon price begins in 2020 at $15 per ton and increases to $60 per ton in
2040. Entergy has developed a system-wide integrated resource plan, which modeled a CO,
price in its reference case. Other greenhouse gases, such as S0, and NO,, are not mentioned.
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9. Market Price Suppression

Market price suppression effects are acknowledged in the report, but are not monetized.
10. Local Economic Benefits

Local economic benefits are not included. Although it is mentioned that PV provides the most
job-years per average megawatt, this benefit is not monetized.

11. Ancillary Services

Grid support services/ancillary services are addressed in the report, but are not monetized.

Appendix [II.D: Summary of Study: Distributed Generation — Integrated Value {DG-1V): A
Methodology to Value DG on the GRID (Electric Power Research Institute and DG-IV
Stakeholders, 2015)

The purpose of the report was to select cost/benefit categories for inclusion in a framework and develop
a firm analytical basis for calculating each of these categories. The stakeholders examined value of solar
studies from other jurisdictions to identify categories to include. The study was limited to rooftop solar. A
transparent, fair, adaptable, versatile methodology was to be created.

The stakehoiders, after due deliberation, arrived at the following DG-IV components:

Categories Description
. 1, vari i i , and
Avoided Energy Fuel, variable operations and maintenance, an
start-up value
Generation Capacity Deferral Capital and fixed operations and maintenance

Net change {transmission required, deferred, or

T .
ransmission System Impact eliminated)

Net change (distribution required, deferred, or

Distribution Sys |
istri ystem Impact eliminated)

T&D Losses Net change in T&D system losses

Compliance (e.g., CO,, coal ash, cooling water)

Environmental Impact .
P and market (renewable energy credits) value

Cost of implementing renewable energy programs:
(administrative, operational, engineering) and
LPC-specific distribution system benefits

Local Power Company (LPC) Costs &
Benefits ,

Economic Development Regional job and economic growth i

Value associated with preference, optionality, and !

Customer Satisfaction e
flexibility

Local Differentiation Site-specific benefits
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| Symbiotic value of smart grid and high levels of
DG, as well as integration costs

System Integration/Ancillary Services

Additional Environmental Environmental benefits not part of the
Considerations compliance and market values included above
Security Enhancement Increased resiliency

System restoration assistance after natural

Disaster Recovery disasters

Technology Innovation Impact value.of technology-driven investment

D = Included in DG-1V Methodology

= Program Design Considerations
E] = Placeholder Topics !

For the purpose of the report, a multiplier — Net Dependable Capacity (NDC) is used for capacity-related
benefits. This multiplier is similar to the ELCC term discussed in other reports. The NDC reflects the
proportion of PV capacity that offsets conventional generation capacity. The system peak and solar
output at that time are compared to calculate NDC. '

Evaluation of these quantities was carried out using TVA's Resource Planning Process - [RPP] (Figure A4).
The process computes two quantities (capital costs in $/kW, and production costs $/kWh). The net result
is the Total Plan Cost. The methods used to compute the main components are as follows:

1. Avoided Energy: The Resource Flanning Process is run with and without PV using an hourly time-
step. The cost of PV is not considered. The value depends upon the avoided resource and trile fuel
price. I

2. Generation Deferral: The Resource Planning Process is run with and without PV for a periodI of 20
years, using a 50% NDC.
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Figure A4: Resource Planning Model Process

Environmental: This includes two components: (1) Environmental Compliance and (2) Market Value.
Environmental compliance value is calculated based on the carbon intensity of the generation;assets
deferred, and a CO, compliance cost curve is assumed beginning in 2022. The market value is.based
on renewable energy credit (REC) value. A $1/MWh value is assumed, based on national voluntary
REC market prices. A 1.9% escalation rate is applied to this, based on TVA’s integrated resource
planning. Other environmental benefits are considered in the report, but set aside as placeholder
categories. .

Transmission Impacts and Losses: The costs and benefits are evaluated by considering the system
peak, NDC, PV profile, and avoided costs; a simplified calculation with the point to point service rate
is used. Three scenarios are studied: Positive, Negative, and Neutral, and an assumption is made
that PV is installed in a manner that will be beneficial to the grid. It was generally observe;d that
losses decrease when PV is added to loaded regions; however, they increase when PV is added to
lightly loaded regions due to reverse power flow. '
Distribution Impacts and Losses: System impacts, and marginal losses were studied. EPRI's
Integrated Grid Initiative tool was used which incorporated feeder hosting capacity. [t was observed
that PV will benefit the system up to the hosting capacity after which system performance will
deteriorate and need mitigation. No negative impacts were considered in the report.
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Figure A5: TVA DG-IV Calculation
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Overall, it was found that the current compensation rate for PV is higher than that calculated by the DG-
IV method (see Figure A5). However, this calculation does not include the other program design
considerations and placeholder categories identified by the stakeholder group, and the report notes that
this value is intended to be representative and not definitive.

Appendix Ill.E: Summary of Study: Evaluation of Net Metering in Vermont Conducted

Pursuant to Act 99 of 2014 (Vermont Public Service Department, 2014)

This study was conducted by the Vermont Public Service Department with the broad purpose of
evaluating net metering in the state of Vermont. The study examined six different types of net~met§red
systems: (1) a 4 kW fixed PV system, {2) a 4 kW 2-axis tracking PV system, (3) a 4 kW wind generator, (4} a
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100 kW fixed group net metering PV system, (5) a 100 kW 2-axis tracking group net metering PV system,
and (6) a 100 kW group net metering wind system. .

Ultimately, the study concluded that the impact of net metering is positive, primarily for those who
install distributed generation systems. The study pointed to grid stability and reliability, economic a:nd
environmental benefits {they did not attempt to quantify these due to the arbitrary nature of pricing),
shared distribution between net-metering and non-net-metering customers, and the current tax credit

system as primary net positives for net metering.

1.

Avoided Energy: The authors assumed that the energy source displaced or avoided by the use of net
metering is energy purchased on the ISO-NE real-time spot market. Avoided energy was calculated on
an hourly basis by multiplying the production of real Vermont generators by the hourly price set in the
ISO-NE market. These calculations indicated that fixed solar PV had a weighted average avoided
energy price 9% lower than the annual ISO-NE average spot market price. The capacity factor for each
solar technology is projected using the National Renewahle Energy Laboratory’s PV-Watts tool for a
lacation in Montpelier using all default settings.

1
Avoided Generation Capacity: The Department examined the timing of the relevant peaks: ISO-NE's
peak for capacity costs, Vermont summer peaks for in-state transmission costs, monthly Vermont
peaks for Regional Network Service {RNS) costs and utility specific peak hours for distributiion costs.
The ability of variable generators to help avoid ISO-NE capacity costs depends on the level.of
generation during summer hours when ISO-NFE’s region wide grid demand peaks.

Avoided Regional Transmission Costs: Regional Network Service (RNS) charges are charged by I[SO-NE
to each of the region’s utilities to pay for the cost of upgrades to the region’s infrastructure. These
costs are required to meet reliability standards and thus cannot be entirely aveided - only their
allocation among New England ratepayers can be changed. Avoiding these costs through het metering
shifts the costs to ratepayers from other states. RNS charges are allocated to each utility based on its
share of the monthly peak load within Vermont. The values quantified for these costs are based on the
ISO-NE forecast for the next three years’ worth of RNS charges and escalated based on historical
increases in the handy-Whitman Index of public utility construction costs.

Avoided In-State Transmission and Distribution Costs: These costs are incurred by the state’s
distribution utilities or VELCO and are not subject to regional cost allocation. Burlington Electric
Department forecasts show that even without the effects of energy efficiency, there are mf) load
growth related infrastructure investments planned for next 20 years, hence these costs have been
excluded. In-state transmission and distribution upgrades deferred due to load reduction are
calculated considering the critical value of how much generation the grid can rely on during peak
times. Reliability peak coincidence values were calculated separately from economic peak icoincidence
values.

Market Price Suppression: The Department approximated this using an analysis based on the 2013
Avoided Energy supply cost study calculations of the demand reduction induced price effect for
Vermont.
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Renewable Energy Credit Value: A fixed value of $30/MWh is assumed. Potential future regulatory

value in REC retirement to utilities. (At the time of this study, Vermont did not have a mandatory
renewable portfolio standard (RPS). In 2015, the Vermaont legislature adopted a hinding RPS of 75% by
2032.) :

Environmental Compliance: Analysis was done for the state’s non-participating ratepayer§ hoth with
and without an externalized cost of greenhouse gas emissions. The authors assumed a value of
$100/metric ton of CO,.

The Department also considered three costs as part of its cost-benefit analysis:

1

3.

Lost Utility Revenue (Due to Reduced Bills): The Department considered the cost of lost u'tility
revenue due to net metering customers paying lower bills.

Administrative Costs: Administrative costs are assumed to be the same values as reported in
“Evaluation of Net Metering in Vermont Conducted Pursuant to Act 125 of 2012.” Wherein, it was
assumed that administrative costs are composed of two types of costs: procedural and billing. The
authors calculated the combined annual value as $200,000. This corresponds to a set-up cost of
approximately 520 per kW of net metering system capacity, ongoing costs of about $20 per kW per
year for billing group net-metered systems, and no angoing billing cost for individual net-metered

systems.

Vermont Solar Credit: Credit for net excess generation is provided at the blended residential rate,

It is notable that sofar integration costs are not included in the Department’s analysis, particularly given that
Vermont has one of the highest percentages of installed solar capacity in the country (the state’s n:et metering
ageregate capacity limit of 15% was surpassed by Green Mountain Power in 2016). |

The Department carried out its analysis on various systems to determine if cross subsidization is occurring. The
Department ultimately found that the aggregate net cost over 20 years to non-participating ratepa'yers due to
net metering under the current policy framework is close to zero. Therefore, there does not need to be a direct
link between the value provided by DG resources and the amount or form of compensation providéd through
net metering program. The Department stated that in order to achieve long-term goals for DG deplloyment,
compensation may need to be greater than the value provided for particular technologies or time periods.
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2017 Year End

MANAGEMENT REPORT - 2017 Year End
December 12, 2017

Management Plans and Budgets

» DBiomass Project. Status is as follows:

TSA 200-03, Bottomland Timber Sales. No activity,
TSA 200-04. Upland Pine Plantings. No activity.
TSA 200-05, Land Lease for NWSG. Terminated.
TSA 200-08, Grasses. Terminated.

mooOwps

No problems noted.

=

well. No problems noted.

crop is growing well. No problems noted.
TSA 200-14, Miscanthus. Eradication complete, No further activity needed.

T Q

No problems noted.

TSA 200-17, Measnrements and Harvest. TSA Dropped.
TSA 200-18, Stand 4.03 Aerial Pine Release. No activity.
TSA 200-19. Ne activity, TSA succeeded by TSA 200-20,

ErRe

attached. Crop inspections performed periodically.
An updated budget spreadsheet showing expenditures to date is attached.

2017-2018 work plan approved, plan and budgeting modified due to collapse of biomass/fuelwood
markets and inability to locate suitable contractors for small harvest areas. 2018 activities as

described in that plan (attached).

Timber Sales
*  Noactivity.

Timber Sale Audit
e No activity.

Forest Management Contracts

¢ Management contracts executed and in force.

Tract Improvements
*  Minor road improvements conducted.

Tract Problems
e None

Outsales / Acquisitions
e None

American Forest Management, Inc. -1-

TSA 200-09, Loblolly Nelder plot. Regnlar inspections indicate crop is growing well,

TSA 200-10, Hvbrid Poplar spacing study. Regular inspections indicate crop is growing

TSA 200-12, Arborgen Hybrid Poplar/Aspen Taxon study. Regular inspections indicate

TSA 200-16, Bottomland Hardwoods. Regular inspections indicate crop is growing well.

TSA 200-20. Work plan approved. Samples obtained for testing and lab report received
(moisture content, BTU; ash content, chemical composition, etc.). Summary results

N
o
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Leases
e No activity.

Miscellaneous Issues
e None

ETP Site

e No changes. Pictures can be found at ftp://216.54.213.21/a26

%ﬁgghatzki, RF.
T

Forest

American Forest Management, Inc.
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Site TSA Age 2017 Age 2018
Upland Hardwood {End Season) Activity Cost [End Season) Activity Cost Total
Hybrid Poplar Spacing Study 200-10} 7 Qual Assess (1) {(575.00) 8 Inventory (3) {1,560.00} {(2,135.00)
Hybrid Aspen/Hybrid Poplar Taxon Study |260-12 7 Qual Assess (1) (575.00) 8 Inventory (3) {1,560.00) (2,135.00)
Greenwood Hybrid Poplar 200-15 7 Qual Assess {1} (575.00) 8 Inventory (3) {1,560.00} (2,135.00)
Hybrid Poplar/Aspen 200-15 7 Measure (2)
Upland Pine
Loblolly Nelder Plot 200-09 7 Qual Assess {1} (575.00) 8 Inventory (3) (1,170.00) (1,745.00)
Loblolly Biomass Plantings 200-04 7 Qual Assess (1) (575.00) 8 Qual Assess (1) (575.00) (1,150.00)
N/A 11 Qual Assess (1) (575.00) 12 Measure (2) {2,120.00) {2,695.00)

Bottomland Hardwood
Sweetgum/Willow 200-16 (] Qual Assess (1) (575.00) 7 inventory (3) (3,685.00) (4,260.00)
Poplar/Cottonwood 200-16 6 Measure (2) (2,705.00) 7 Inventory (3) (3,685.00) {6,350.00)

Total ($6,730.00) (515,915.00) {22,645.00)
NOTES

{1): Three annual inspections. Estimated costs distributed evenly across all TSAs

(2): Cost includes collection, moisture testing, and lab delivery of samples
(3): Inventory design, data collection, reporting. Includes Qual Assess time
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DEC's Observations from Results

By Wood Chip Type _

Wood Chips  Average of % Ash (Dry) | Average of B.1.U. [Dry) ge of Carbon {Dry]  Average of Hydrogen (Dry) | Average of Nitrogen (Dry) ze of Sulfur [Dry) |
Bark Only 4.455714286 B735.142857 44,15142857 6.47 0.477142857 0.037142857
Mixed 0.954285714 £326.714286 44,32142857 6.922B57143 0321428571 0034285714
Wood Only 0.374265714 9098 44.37571429 5.828571429 0.278571429 0.082857143
Grand Total ww —.. L028095238 = 8919.952381 _ LoMamesnd 674047619 0359047613 0051428574
Summary:

Dark definitely Increases Ash production

B.T.U. measurements definitely fluctuated but the general trend 1s that Wood has a higher BTU content than Bark
Carbon and Hydrogen are consistent regardiess of wood chip type

Nitrogen is higher in bark than wood only

Sulfur Is generally higher in wood than bark

By Spedes:

Spedes Average of % Ash (Dry)  Average of B.1.0U. (Dry) ge of Carbon {Dry)~ Average of Hydrogen (Ory]  Average of Nitrogen (Dry)  Average of Sulfur (Dry) |
Aspen 1.963333333 8840 46.79 6.55 D,316666667 0.063333333
Cottonwood 1.831666667 8905.833333 4355166667 6.843333333 0.306666667 0.043333333
Hybrid Poplar 2.036666667 9445.666667 43.76 6.883333333 0.418333333 0.028333333
Sweelgum 1.703333333 8110 44,32333313 6.623333333 D.356666667 0.043333333
Willow 2.053333333 8784.566667 44.24333333 6.556666567 0.39 0.11
GrandTotal 1928095238 = 8919952381 4428285714 - 674047619 0359047619 . 0051428571
Summary:

Due to a wide range of B.T.U. results, mere samples would be needed to accurately say which specles has a higher B.T.U. canten!
There is not a significant % difference between species for Ash, Carbon, or Hydrogen,

Differences In Nitrogen are largely driven by the Bark only resuits. The Bark for Cottonwood and Sweetgum has less Nitrogen than other species. Aspen appears to have the least Nitrogen in Wood only though

The Sulfur results do not appear to ba consistent enough ta draw conelusions,

By Tract {Cot d and Hybrid Paplar Only):

Tract " Aversge o1 % Ash (Dry) _ Average of B.1.U, [Dry)  Average ofCarbon (Dry) _ Average of Hydrogen (Dry)  Average of Nitrogen {Dry) _ Average of Sulfur (Dry) |
Hottomiand 1.766666667 9157.333323 43.40666667 6.811686667 0.361666667 0.051666567
Upland 2.101665667 9195.166667 42,905 6.315 0.363333333 0.02
GrandTotal _ __ _  _ 1834166667 _ 917625 _ ___43.65583333__  _ _ _6.86333asas 03625 . 0035833333
Summary:

Ash appears to be higher for Upland samples,

Sulfer appears to be conslsantly higher for Upland sariples, Altheugh [t Is hard te say If any samples had a s'gnificant amount of Sulfur,

Everything else Is consistent between both tracts.

-
Jennings Exhibit No. 8
Docket No. E-7, Sub 1162

OFFICIAL COPY

Jun 21 2018



1=/ =0
MIL.L
Ne=a

MINERAL LABS INC.

Box 549

Salyersville, Kentucky 41465
Phone (606) 349-6145

Certificate of Analysis

Jennings Exhibit No. 8
Dacket No. E-7, Sub 1162
|

COMPANY REQUESTING ANALYSIS: Date Analyzed: /212017
Duke Energy SC8 Biomass -
400 S. Tryon St. Lab No. 17|01 5591
Charlotte, NC 28202
Sampled By/Type: CL!I stomer
Sample ID: Mail In: Wood: Duke Energy SC8 Site: Chester, SC: 6-7-17: ID-UP2-AS-WO '
PROXIMATE ANALYSIS | As Received | Di Basis' | ULTIMATE ANALYSIS (ASTM D5373) As Received Dry Basis
% Moisture (D3302/D3173) 28.26 Moisture 28.26
% Ash (D3174) 0.32 0.44] |Carbon 33.87 . 47.21
% Valatile (D3175) XXXXX XXX Hydrogen 4.80 6.69]
% Fixed Carbon (Calculated) 200KX0K 0OKK Nitrogen 0.15 0.21
B.T.U (D5865/D5864) 6514 9080] |Sulfur 0.06 0.08
M.A.F.B.T.U. (Calculated) 9120 Ash 0.32 | 0.44
% Sulfur (D4239) 0.06] 0.08] |oxygen (diff.) 32.55 45.37
S0, Ibs. /mm Btu 0.18 '
Ash Ibs./mm Btu 0.48 _ %. Wh. Ignited
MINERAL ANALYSIS (aAsTM D4326) Basis
J SU:;FSES DZ%';MS As Received | DryBasis | |Silicon dioxide Si0, ’ XXXXX
b Pyritic. Sulfur XXXXK XXXXX Aluminum oxide Al,O4 XXXXX
% Suifate Sulfur XXXXX XHXXXX Titanium dioxide TiO, XXKXX
% Organic Sulfur XXXXX XXXXX Iron oxide Fe, 0, XXXXX
% Total Sulfur XXXXX XXXXX Calcium oxide CaO XXXXX
Magnesium oxide MgO XXXXX
FUSION TEMPERATURE OF ASH (D1857) Potassium oxide K,O XXXXX
Reducing (°F)| Oxidizing {°F)] |Sodium axide Na,O XXXXXK
Initial Temp. XXXXX XXXXX Sulfur trioxide SO, ) XXXXX
Softening Temp. H=W XXXXX XXXXX Phosphorus pentoxide P05 s XXXXX
Hemispherical Temp. H=1/2 W XAXXX XAXXX Strontium oxide SrO ' XXX
Fluid Temp XXXXX XXX Barium oxide BaO XXH0EX
Manganese oxide MnO ; XXXXX-
T-250 Temp. of Ash | XXXXX | [undetermined . XXXXX
Base/Acid Ratio XXXXX Arsenic ppm (ASTM D6357) 00X
Fouling Factor XXHXX Chlorine ppm (ASTM 6721) XXXXX
Slagging Factor XXX Mercury ppm, (ASTM D6722) 00X
Oxidation (ASTM D5263) XXX
WATER SOLUBLE ALKALIES (Reported in %) Selenium ppm (ASTM D6357;MOD) JOOKK
CaO KXKXXK Free Swelling Index (D720) TRXXXX
K,O XXXXX " Equilibrium Moisture (ASTM D1412) XKXXX
i\IaZO — I Grindability Index (p409) ——
Submitted By: dm /WW
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Final Status Report - SOW 3: Rankin Development

Report: December 12, 2017 '

Project Completed July 2017

by : Green Energy Corp, John S. Camilleri

The activities of this SOW include the following:

1. Detailed Requirement Documented

2. DDS Adapters to support field communications

3. €37.118 OpenFMB Adapter + Island Detection Application

4. Implement POl Service for multiple DER on Feeder. {Modified - See below)

Task 1 and 2 were completed in 2016.

Task 3 involved creating a PMU OpenFMB Driver. The specification was produced and
reviewed in 2016. The adapter was created and tested on the Mount Holly Microgrid system.
The project repo (PMU Adapter) was shared with Duke Energy.

The island detection application will use local time series values within the microgria to
attempt and detect an islanding event without proper Point of Common Coupling(PCC)
operation. This will be a application running on an edge node. GEC will develop the
algorithm approach and deploy in Mount Holly for testing. The application will also
monitor other devices in the system including the PCC and Battery System.

The adapter was created and tested on the Mount Holly Microgrid system. The project repo
{PMU Adapter) was shared with Duke Energy.

The charts below show the algorithm running in Mount Holly.

Task 4 will document the islanding application in Task 3 and the expected
communication configuration and operation of the monitored devices. This

Jun 21 2018



-'- Jennings Exhibit No. 11
green«s Docket No. E-7, Sub 1162
energy corp ,

documentation will also consider the application in a configuration with DERona ;
distribution circuit. !

All tasks have been completed. Code and documentation were turned over to Duke
Energy. The ETO Team at Mount Holly continue to pursuing further experimentation on
their own.
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Appendix A: Code Readme Documentation
Part of task #4.

Repo - PMU-Adapter

Projects:

¢ pmu-adapter-protocol: Library for connecting to C37 protocol connections.
Implements Netty protocol handlers. '
e pmu-adapter-publisher: GreenBus Edge endpoint publisher that reads PMU data
and publishes aggregate statistics.
e pmu-adapter (assembly). Packages PMU adapter as runnable service.
Important classes:

e UnbufferedDes: Implements double-exponential smoothing on a time series.

e PmuTcpHandler: Netty handler that decodes PMU protocol frames and passes
results to an observer.

e PmuEndpoint: Observes a PMU connection, keeping running statistics and
publishing at an interval.
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Appendix B: Application Documentation
Part of task #4

Problem Statement

- - - . - - PR . - - T

Detecting variations in trending values can be useful for identifying anomalies in a
system. In an electrical system where distributed generation is deployed certain

conditions can arise that produce a safety issue. One of these conditions is called
unintended islanding.

Typically this is where the main source of the feeder or microgrid has been interrupted
and power is flowing backwards from the DER or Microgrid across the Point of Common
Coupling (PCC). This is where the PCC did not operate or the DER did not shutdown
appropriately to stop the backflow. This backflow could be feeding a low current fault,
energizing a portion of the line that crews might be working on and/or damaging
customer equipement due to poor power quality.

Being able to detect and then provide automatic control cost effectively is the ultimate
goal.

Approach

The selected approach identifies and attempts to rectify the problem uses several |
technologies. The first technology was developed by Green Energy Corp and allows a
distributed application to run in the field on a CPU Node in front of the PMU. The
second technology was implemented by Netflix to support Operational [nsight for
millions of trending values. Netflix implemented an algorithm call Double Exponential
Smoothing (DSM) to predict and support anomaly detection.

As specified in Task #3 above, GEC will implement and deploy the approach described.

Location of Deployment

Duke Energy has deployed a SEL 735 which provides C37.118. It is located betweé.n
the PCC and POI at Mount Holly and will enable Duke Energy to monitor high resolution
frequency and /or voltage phase angles at that location. It should be noted that this
location is not part of the Microgrid so that when the Microgrid Islands the SEL 735 will
still see the grid side measurements.
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Breath of Solution |

Fl

This approach has numerous applications for in-field analytics. Some of the potential
areas include detecting voltage anomalies at distribution transformers to determine bad
windings. Identification of excess current draws on motors indicating short circuits in the
armatures.

This approach can enable a low cost power quality monitoring system that can also
integrate with other in-field analytics and data to predict system level behaviour. !

Basic Mathematical Approach :

The Double Exponential Smoothing (DES) uses two equations[*1]
$S_t$ = $lalpha*y_t$ + (1 + $lalpha$)($S_(-1)$ + $B_(t-1)$)
where $0 \le \alpha \le 1$

$b_t$ = $\gamma$*($S_t - S_(t-1) +(1-\gamma)*b_(t-1)$

where $0 \le \gamma \le 1$

Both $\alpha$ and $igamma$ have to be tuned to for the specific trending variable.

The following graph from NIST shows the DSE and forecast based on DES and
exponential smoothing with the actual data.
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The based concept is to monitor the variation between the actual and DES forecasted to
determine when the actual is out of range to trigger an anomaly event.

Coding Approach

Green Energy Corp will take the open source version of DES from Netflix[*2] as the
base algorithm. A PMU adapter will be implemented on GreenBus Edge to support
communication with the the SEL 735. This is based off of previous work[*3]. There are
also other implementation of DES[*4] that are liberally licensed on github for further
consideration.

Observations
The system will be able to be tuned and monitored for the Mount Holly Data Center.
This will allow Duke and GEC to determine the best parameters and the limit settings for
detecting anomalies of the trended values. The specific goal of this demonstration is to
verify an approach to implement automatic control based on the analytics, therefore we
will only implement events to be logged in the system for verification.

References

[*M]:NIST Definition of DES

[*2]:Netflix Project
[#3]: C37.118 - OpenFMB Adapter Design Document

[M]:DES github reference
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Loyd Ray Farms, Inc.
Innovative Animal Waste Management System
Permit No. AWI990031

Permit Compliance Semi-Annual Report .
July 1, 2017 — December 31, 2017 Semi-Annual Reporting Period

OFFICIAL céTPY

Submitted January 20, 2018

Submitted on Behalf of:
Layd Ray Farms, Inc.
2049 Center Rd.
Boonville, NC 27011

Jun 21 2018

This Semi-Annual Compliance Report provides an overview of the manner in which the subject
facility has maintained compliance with the conditions of the Innovative Animal Waste
Management System permit for the reporting period from July 1, 2017 through December 31,
2017. During this reporting period, the system was operated in accordance with the Innovative
Swine Waste Treatment System, and subject to the requirements thereof. :

In addition to addressing compliance with the conditions of the permit, this report provides a
brief overview of the system maintenance and repairs (page 5-7) and then lists all sampling and
reporting requirements per the Innovative Animal Waste Management System Permit, No.
AW!1980031 (page 8-10). For each requirement, this report records monitoring that occurred
and a brief explanation for each (page 10-15).

The report was completed on behalf of Loyd Ray Farms, Inc., by Cavanaugh & Associates, P.A.,
under the direction of the Duke Carbon Offsets Initiative (DCOI). Please contact Matt Arsenault
at 919-613-7466 with any questions. A copy of this report will be provided to Loyd Ray Farms,
Inc., and will be maintained on-site with the other permit compliance documentation. |

1

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWi930031 Page 1 of 15
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Overview of System Maintenance and Repairs

For the time period from July 1, 2017 through December 31, 2017, which is the period covered
by this report, all processes that comprise the innovative swine waste treatment system were
operational, and electricity generation was capable for the majority of the reporting period. The
following summarizes, in general, the operations of the system for the reporting period:

During the warmer, summer months, biogas production was substantial, and at times, the rate
at which biogas was accumulated and stored beneath the HDPE cover exceeded the capacity of
the microturbine, and the flare was used periodically to augment biogas use. During the
reporting period, the electricity generation system had an up-time of approximately 55% (102
days of 185), although there were 29 days with SCADA system errors that could have
erroneously reported uptime, so the actual uptime may have varied by as much as 15%. Down-
time resulted from maintenance activities (described in more detail, below) and scheduled
down-time due to reduced biogas production at the very end of the reporting period due to
cooler temperatures affecting biogas generation. The following graph illustrates the operating
times and amount of electricity generated by the system for the reporting period:

Electricity Generation July 1, 2017 - December 31, 2017
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Figure 1. Generator Uptime

Although the generation reported from the SCADA system indicates approximately 85 MWh of
electricity generation for the period, the reported values from the electricity meter used for
measuring REC transfer to Duke Energy reports approximately 101 MWh of generation. The 16
MWh discrepancy can be attributed to the 29 days of SCADA reporting malfunction, as
described above. As an additional depiction of the electrical generation efficiency of the
system for the reporting period, the following graph illustrates the power generation rate,
expressed in kilowatts (kW). As typical, the generation efficiency increases in the cocler

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWIS50031 Page 2 of 15
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months when the differential between the ambient temperature and the temperature of
* combustion is greater.

Microturbine Qutput (kW)
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Figure 2. Microturbine Output

Biogas flow is also monitored and recorded for the system. The disposition of the biogas may
only occur through use by the microturbine and flare, controlied release through venting, or
through leaks from the system, which cannot be measured. The following graph illustrates the
measured biogas usage for the system. Flare usage, as indicated by measured flow to the flare
meter, for the reporting period may also be surmised from the graph. It should be noted that
days that indicate zero flow may also indicate a disruption with the data acquisition system,
which was observed to occur more significantly in the [atter half of 2017, as described above.

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWI9%0031 Page 3 of 15
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Measured Gas Flow by Use
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Figure 3. Biogas Flow and Use {Report from SCADA System)

The environmental treatment system was operational for the entirety of the reporting period;
however, required maintenance activities and disrepair led to reduced duplicity of certain
environmental treatment system components, such as the aeration system pumps. The
anaerobic mixing system uptime was 75% for the reporting period, while the aeration system
uptime was reported as 53%. However, SCADA reporting errors, as described above, most [ikely
accounted for a lower reported uptime. Maintenance activities for the environmental
treatment system included mixing, jet motive, and flush pump maintenance, and repairs to the
cover (welding small cracks, holes, and tears resulting from normal wear).

The farm staff also experienced difficulty in maintaining a regular flushing schedule to remove
waste from the animal barns, which resulted in increased maintenance activities to ensure
environmental system operation. The following graph depicts operating times for the
environmental treatment system. Additional observations of system performance are noted in
the operator log included with this report.

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWIS90031 Page 4 of 15
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Environmental Treatment System Uptime

" | ]‘
P T e P P Pu o P B P P o P P P P P P P P P P P P P P P P P P P P e P e P B P P B o P P e P P P P P
CR- R R R e R R R e e e e e AR - R
EERREEERRREREEEERRRRRRRRRRRRRRERRREERRREEERREZEER28ER:
.n.n,n‘-‘-‘-‘-hl- ‘-a:-’-}b—:g :ggnnﬁmwwan.nnn ﬁﬁ ‘:H)bb’)ﬁbgguugg
LK) m L =3 o o an - 3 3 33 .
P EE5ERRRRNEIE3RE533333 333505580388 583555355534883¢%
S RpenuEsillgengElARoggRRRE8nOREERARRNR IS uRRANEENRAY
.
i 1 hrs e 2y e——Blowerhis  se—pnlhs  e——AnZ

Figure 4. Environmental System Uptime Chart

Overall, the system performed very well during the reporting period - from power generation,
greenhouse gas emission reduction, and environmental performance perspectives. While no
major system disruptions or significant maintenance activities were required during the
reporting period, the following describes the routine activities invested in the system operation
(also noted in the operator log):

Date Operations Lag Synopsis

7/16/2017 Installed new camputer. Updated scada with new version

7/19/2017 Found system was down got on site. Found MT breaker was tripped from storm. Once system
was back up and running shut down after 15 mins, due to error on the gas skid, After a talked
with Unison found broken wire connected to temp prop. Fixed wire and system started up. Ran
flare for an hour,

7/21/2017 Digester pump guys here today to replace leaky pump and check on why motor was not running.
Found out the motor on the pump is bad. Going to get us a quote on a new one with installation.
Burn flare when | was on site. '

8/1/2017 Cont. to work on new computer change out. Able to get things working again with the help of [T
guy. Removed riser pipe in aeration basin since lagoon [evel is lowers.

8/4/2017 Site visit to monitor system and continue to work on new computer Film crew from Duke was on
site Yo wark on a film of our system

lLoyd Ray Farms, Inc.

Innovative Animal Waste Management System

Permit No. AWIS90031 Page 5 of 15
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8/14/2017

Site visit to check an why MT might have shut down other than low gas. Pumped surface water
and found the Gas MH half full of water and choking off gas flow. Pumped out MH and started
MT

8/16/2017

Site visit to take water samples. Discounted solar panel for manhole pump and hooked up a
battery charger to maintain battery life.

8/28/2017

Site visit to meet with Digester repair falks, they are replacing motor on pump 2 and | found that
pump 2 was in fault they checked it and it is running a little high in Amps. [ did'a walk on the
cover to check for leaks. Checked in with Kevin and checked out Basin pumps and cleaned up the
office some, We had a very hard time with pumps and valves and we may have a clogged pipe
We are running an one pump

B/29/2017

Site visit to continue work on the clogged digester pump. Stated MT and checking on some
meter issues

9/5/2017

Site visit able to unclogged dig pumps by back flushing using the aeration pump§ and fire hose.
Hopping to get more gas from 2 pumps running now. System running good with gas we have.

9/6/2017

Site visit to check on computer issues, could not log on. Found plug breaker was tripped that ran
computer and internet, must of happen during thunderstorm last night. All other systems cont.
ta run.

9/19/2017

Site visit to check. Found MT will not stay running. Contacted E-finity to log in and check system.
All else looks good, Skid is running and we have gas.

10/2/2017

Retook fecal sample out of aeration basin. Digester mixing pump still tripping breaker. Gas is
getting low, not sure how much longer we can run.

10/5/2017

The MT started stopping and starting again this morning. After talking with Efinity we
found a bad cooling fan that caused the electrical components to overheat. They are
going to try to overnight one and | can replace it in the tomorrow.

10/16/2017

MT has been down and we have a strong gas build up. | started Flare at 9:20 gas flow at 35
SCFM.Tech. worked on MT from 1-4:30 no avail we will continue to flare. Called Tech about one
digester pump he will get back to schedule a repair visit. System: # 2 Digester pump down and #
1 Digester pump kicks the breaker now and then. Basin all

systems are OK

10/19/2017

| had shut the flare down at 6:30 Wednesday morning. Site visit to start flare MT is down start at
35 SCFM-- 8588502.1 System: # 2 Digester pump down and # 1 Digester pump kicks the breaker
now and then. Basin all systems are OK. Pumped surface water off NE corner of Digester. Used
Vacuum to clean out Gas MH. Used mulch mower to mow center Aisle between Digester and
Basin. | talked to Andrew on Monday about the need to mow rather than weed eat because of
the debris going into Basin.

10/25/2017

Got several problems with mixing pumps. Digester -Pump 1 broke the collar that connects the
motor to pump shaft -Pump 2 will run but trips the breaker some

Preferred Sources will be on site Mon, depending on if the new motor, for Pumps 2 If needed,
shows up this will Aeration-Pump 1 broken the belts (should be in next week}- Pump 2 will not
pump Thinking the intake side of the aeration line is clogged tried to back fiush with digester
pump 2{when it is running) but not having any luck. Hopefully once we get both digester pump
running we can have more pressure to blow anything out of the Aeration line. Also with the new
belts for the aeration pump both of them running could be able ta get pumping again.

10/26/2017

Efinity on site to repair MT, found bad liner and temp gauge in unit. Everything back up and
running. Mixing Pumps are still down.

10/27/2017

Mike with Pro*Pump was on site today hooking part of the new monitoring system for flush
pumps | worked with Andrew and Landon with their flushing clogged line and our pumps that
are down Josh Amon is supposed to be here to work on Dieser pumps next week A-Basin Pump
Belts should be here the first of next week

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWIS50031, Page 6 of 15
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10/30/2017

Site visit to install new beits and get Basin Pumps running and back on line. Campleted Prirmed
the pumps and they are now running and set on auto. We hope to get digester pumps up and
running Wednesday

10/31/2017

Site visit: | noticed the Basin Pumps had failed they were turning but not pumping. | shut them
down and worked the remainder of the day trying to get them to pump. | had very little success.
I will try again tomorrow. Josh Amon is scheduled to come to LRF to work on the Digester pumps
on Wednesday

117172017

Site visit: josh Amon came today and worked on both Digester pumps he and his helper were
from 10:15 until 6:00, he was able to get both pumps running but one has a leak in the priming
cap and is so full of sludge ha we had to shut it down. Josh will order and install a new cap. |
spent the whole day working on the Basin pumps. | finally had to open the right-hand pump and
found that the check valve flapper had broken off and was in the pump. [ still could not get them
to prime and run. | contacted Mike Osborne and he is to send me some data. IU assisted Josh
with his repair in between my attempts.

11/6/2017

Site visit: | worked on getting the Basin Pumps to working [ pumped and ran the Blower for
about 3.5 to 4 hrs. The digester {Only one was working) is clogged Kevin and | will work on it
tomorrow. | found a small snag {may have come from Mower} in the cover at the ground /fcover
edge on the North side. | taped it and if we have time we might weld it tomarrew. | shut the MT
down to save the gas for tomorrow.

11/7/2017

Site visit: Kevin and Marvin met with Jeff C. and the testing team from Duke. The Chiller failed,
and we were unable to do gas test. Kevin called in for service on the chiller and conditioner and
they are scheduled to come to LRF tomorraow. Kevin and 1 were able to flush out the crossover
line Digester to Basin and flush out the Digester pump. The basin Pumps are still not working
properly. We will try again tomorrow.

11/8/2017

Site visit: | met with service man to find out about the chiller and after checking everything and
consulting with all the Tech discovered a bad heat exchanger and all the coolant had |leaked-out.
They are ordering the needed parts and will return to complete the service call as soon as
possible. The basin Pumps are still not working properly. | was able to remove the Vacuum gauge
and will get parts to re-install. We will try again tomorrow to get them running.

11/10/2017

Site visit: | met with service Tech and installed heat exchanger and loaded Glycol. [ worked on
Basin Pumps and got them running for & hours with blower running 3 tried to restart them but
failed time for the man MT is running and | reattached cable for Flush Pump the crossover pipe is
flowing great. 1 am going home.

11/16/2017

Site visit: | worked with Basin pumps and worked with Andrew on flushing pumped surface
water Worked with Dr. Marc Talked with Andrew we are still clogged

11/21/2017

Took water samples.

11/28/2017

Site visit to meet with Unison for skid service flushed barn 9 and ran water through 6-7-8 Got the
Basin pumps running and the ran from11:00-4:00 with Blower of and on. Started the Auto
surface pump

11/28/2017

Site visit to meet with Unison for skid service flushed barn 9 and ran water through 6-7-8 Surface
water check and System check

12/5/2017

Site visit to meet with Mike Osborne for service of basin pumps and installing of back flow
flappers washed my boat out and found the plug broken and will need replacing, Basin pumps

are now back on automatic and Andrew is flushing

The following table [ists the compliance requirements as per the permit for the subject system,
and the performance / compliance relative to each requirement:

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWISS0031 Page 7 of 15
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2017 Semi-Annual Compliance Report

Description of Monitoring Requirement

Maintenance of adequate records by
Permittee to track the amount of
sludge/separated solids disposed.

Status

N/A.

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

January 29; 2018
|

No solids or sludge disposal occurred
during the reporting period; som:e
sludge returned to the anaerobic
digester for further breakdown in
accordance with the Division
approved Operations & Maintenance
Plan.

Inspection of entire innovative System
waste collection, treatment, and storage
structures and runoff controcl measures
at a frequency to insure proper
operation but at least monthly and after
all storm events of greater than one (1)
inch in 24 hours; Permittee maintenance

.of inspection log or summary including
at least the date and time of inspection,
observations made, and any
maintenance, repairs, or corrective
actions taken by Permittee.

Inspections and observations
conducted by representatives of
Loyd Ray Farms, Inc., Cavanaugh,&
Associates, P.A., and DCOI.
Observations recorded, and actions
taken to adjust the operation of the
System are recorded in log book kept
onsite [copies of which attached to
report; Appendix A).

Maintenance of a log of all operational
changes made to the Innovative System
including at least the process parameter

“that was changed, date and time of the
change, reason for the change, and all
observations made both at the time of
the change and subsequently as a result
of the change by Permittee/Permittee’s
designee.

Log book entries, as described in
item #2, above, maintained on site;
copies attached to report {Appendix
A). .

Representative Standard Soil Fertility
Analysis to be conducted annually on
each application site receiving animal
waste.

Wastewater Analysis

Quarterly tests shall be conducted once w/in each of the following windows w/ at least
sixty (60) days between any 2 sampling events. Water quality samples include analysis of
copper, zinc, total suspended solids, pH, total nitrogen, TKN, NOz + NQs, phosphorus!

ammonia, and fecal coliform.

The Standard Soil Fertility Analysis
was required to be completed by LRF
by EQY 2017. The analysis was not
completed, and therefore not ;
included in this Report.

!
1

Quarter 3 (July 1 — September 30)

|

Sample Collected: 8/16/2017
Sample Analyzed: 8/16-31/2017 |
Results Reported: 9/8/2017 :
***Non-compliant Fecal Coliform™**

Re-Sample Collected: 10/2/2017

Loyd Ray Farms, Inc. .
Innovative Animal Waste Management System

Permit No. AWIS90031

Page 8 of 15
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2017 Semi-Annual Compliance Report

Jennings Exnibit No. 12
Docket No. E-7, Sub 1162

January 29, 2018

Sample Analyzed: 10/2/2017
Results Reported: 10/11/2017
Results included in the attached
report from Research & Analytical
Laboratories, Inc. (Appendix B)

Quarter 4 {October 1 ~December 31)

Sample Collected: 11/21/2017
Sample Analyzed: 11/21-12/5/2017
Results Reported: 12/15/2017
***Non-compliant Fecal Coliform***
Re-Sample Collected: 1/22/2018
Sample Analyzed: 1/22/2018

Results Reported: 1/29/2018

Results included in the attached
report from Research & Analytical
Laboratcries, Inc. (Appendix B)

Performed at a minimum of twice a year for the first two years to deterniine the
calibration coefficient for the mass balance as described in the Monitoring Plan

submitted March 17, 2010. Ambient air sampling shall be scheduled in summer and
winter seasons.

Summer Season Ambient Air Sampling

Summer season ambient air
sampling was completed in June®
2017. Additional summer season
sampling will occur in the summer of
2018.

Waste Treatment and Storage System

Barns

Sprayfields

Winter Season Ambient Air Sampling

KN OO0 O

Winter season ambient air sampling
was conducted on November 16,
2017. Results included in the
attached Explanation of Results and
Sampling Methods.

Waste Treatment System

Barn Exhaust

QY

Sprayfields

Odor Sampling

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System

=

Permit No. AWIS90031

As per previous documentation and

reports submitted to DWR, sampling
of air emissions from the sprayfields
was not perfoermed.
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2017 Semi-Annual Compliance Report January 29; 2018

Permittee shall monitor for odor compliance quarterly at both upwind and downwin:d
locations on the property boundary. Permittee shall document monitoring locations :on a
site map, indicating prevailing wind direction, for each monitoring event.

Odor sampling was not able to be
6 | Quarter 3 (July 1—September 30) provided by Duke University in QE!
due to staffing issues.

Odor sampled 11/16/2017. Resuits
Quarter 4 (October 1 — December 31) m included in the attached Explanation
of Results and Sampling Methods,
Record Keeping

A copy of the report and all ‘

All records, including operation, monitoring records are maintained in

maintenance, and repair records, shall a hinder in the System Control

be maintained on site and in Building; the electronic form

chronological and legible form for a combines inspection and operations
7 | minimum of five (5) years by the E records on a single form, entitled

Permittee; records shall be maintained “Loyd Ray Farms Inspection,

on forms provided by or approved by the Operations & Maintenance Log

Division and shall be readily available for Sheet” which are being collected

inspection. electronically, and submitted to the

Regional Office via email.

EXPLANATION OF RESULTS AND SAMPLING METHODS

1. ° Amount of Sludge or Separated Solids Disposed
N/A. No disposal of sludge or separated solids was required from the Innovative System
during the 7/1/2017- 12/31/2017 reporting period. Some sludge was returned from the
aeration basin to the anaerobic digester for further breakdown, as per usual and typical
operations, in accordance with the design and Operation and Maintenance Manual.

|

2. Log of System Inspections

See Operator Log Book, Appendix A.

3. Log of Operational Changes to the Innovative System
See Operator Log Bock, Appendix A.

4. Results of Standard Soil Fertility Analysis
The Soil Fertility Analysis was required by LRF by end of calendar year 2017. This Sails
Analysis was not completed in accordance with the requirement. !

5. Results of Water and Air Quality Sampling

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWI[390031 Page 10 of 15
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Water Quality samples were taken in each quarter. Results from these samples are’
further detailed below. Air Quality samples were last taken in June 2017 representing
warm season, or summer, conditions; additional warm season samples will be taken in
the summer of 2018. Air quality samples representative of a cool season (winter)
conditions were taken en November 16, 2017. Results from these sampling efforts are
further detailed below.

a. Results of Waste Water Analysis

Water quality samples were taken in each guarter. Samples were analyzed by Research
Analytical Laboratories, Inc. in Kernersville. The initial 3™ and 4" quarter samples
resulted in higher fecal coliform counts than expected, and thus, and additional sample
was taken. The re-sampling resulted in lower, compliant results. The following table
compares the results of the water quality analysis of the final effiuent from the
Innovative System:

Sample Date
Parameter | 8/8/2017 | 11/16/2016 | 12/13/2016
TOTN 1,040 2090
TKN 1,040 2050
NO2+NO3 0.143 38.3
TP 304 428
NH3-N 854 1480
COPPER 0.144 0.089
ZINC 0.704 0.283
TS 582 472
FECAL 110,000 5,350 9,200
pH 8.23 8.33

1 Re-sampling event.
b. Results from Ammonia Emissions Sampling and Analysis

Emissions from Animal Waste Treatment and Storage System

Ammonia nitrogen emissions from the aeration basin and lagoon were quantified to determine
if significant volatilization of NH3-N occurred from this part of the waste management system.
Emissions from the water surfaces were determined using a buoyant convective flux chamber
(BCFC) which method was described in details and illustrated with pictures in the February 15,
2012 report. Sampling took place on November 16, 2017 between 10 am and 12:30 pm. t was a
nice and sunny day, relatively windy {2-5 m/s), Temperature was 65 F.

Results were as follows:

Size of the chamber: 50.8 cm wide by 53.3 cm long and 2.5 cm in height.

e  Air sampling flow rate: 0.40 L/min

=  Average ammonia concentrations in sweep air from the aeration basin while aeration was
off: 28 ppm (4 samples) or on average in mass concentration 0.0159 g-N/m?

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWI930031, Page 11 of 15
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*  Ammonia concentrations in sweep air while aeration was on was not measured, earlier
monitoring indicated that ammonia concentration in sweep air during aeration was slightly
lower. '

The total emission from the aeration basin can be calculated from the air sampling flow rate, the
surface of the chamber and the surface area of the aeration basin. The latter surface is
nominally 24,500 ft? {or 2277 m?), Emission rate is calculated as follows:

NHa emission rate = NHs concentration x Sampling flow rate x Aeration basin area / Buoyant chamber
area

After unit conversion, one obtains values of 3.2 g/h. This corresponds to a NHa emission rate of
0.53B kg NHa-N/week. This is a very low value compared to the allowable emissions of 106 kg
NH;-N/week from the swine waste treatment and storage structures as specified in Section
1.6.a.i of the Swine Animal Waste Management Permit.

Surface emission rate of NHa; from the lagoon was determined following the same method.
Average concentration of ammonia in the sweep air {with the same chamber and at the same
flowrate of 0.4 L/min) was 21.3 ppm. With the surface area of the lagoon (19,425 m?), emission’
of NHs from the lagoon are estimated to be 3.50 kg NHs-N/week.

Results for the emissions from the aeration basin and the lagoon are summarized in the table
below. Total ammonia (TAN) in the aeration basin and lagoon at the time of sampling is also
reported for information and were relatively low. The low overall emissions reported this period
are consistent with the lower than usual TAN concentrations. These numbers all show the
system is perfarming well.

Aeration basin Lagoon

Surface area

2277 m?

4.8 acres = 19,425 m?

TAN

890 mg-N/L

420 mg-N/L

Emission rate

0.54 kg NH;-N/week

3.50 kg NHs-N/week

Total emission (lagoon +
aeration basin)

4.04 kg NHa-N/week

Thus, together lagoon and aeration basin contribute to the emission of 4.04 kg NHa-N/week.
This is well below the allowable 106 kg NH3-N/week.

Emissions from the Barns
Ammonia emissions from the barns were also determined on June 6, 2017, It should be noted
that accurate determination of emissions from animal houses is a difficult exercise. This is
because of the variable nature of the emission, the difficulty in accurately measuring air flow

from the fans on the animal houses, and the fact that fan operation is automated, i.e., they are
turned on and off automatically triggered by a thermostat. Thus, uncertainties on the numbers
reported below exist and can be important.

Ammonia in the exhaust air from the barns was determined using Draeger tubes. Details on the
concentrations and number of fans on at the time of sampling are shown in the table below.

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWI930031 Page 12 of 15
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Barn NH3 Concentration Fans working
(ppm)

1 5.5 1large 1 Small
2 3.6 2 Large 1 Small
3 2 1 Large 1 Small
4 4 1 Smalil
5 Turned off 0
6 Turned off 0
7 7.5 2 Large
8 7.5 1 Large 1 Small
9 10 1 Large 1 Small

The total emission of ammonia can be estimated by multiplying the ammonia concentration in
each of the barn’s exhausts by the exhaust flowrate of that barn (33,000 cfm for large fans and
13,000 cfm for the small fans). At the time of sampling, total exhaust flow was 342,000 cfm and
concentrations ranged from 2 to 10 ppm (see Table above). The calculated total weekly
ammonia emissions from the barns was 320 kg NH3-N/week.

Adding the emission from the treatment system and the lagoon (4.04 kg NH;-N/week) to the
emissions from the barns {320 kg NH3-N/week) amounts to a total of 324 kg NH;-N/week from
the swine farm. This is below the allowable value of 476 kg NH3-N/week specified in Section
I.6.a.iii of the Swine Animal Waste Management Permit.

Emissions from the Sprayfield

Emissions from the sprayfield were not assessed during this reporting period due to previously
reported complications in performing the assessment and inability to detect emissions from the
sprayfields from previous attempts by Duke University.

Summary Table

Emissions Source  Winter Seasan
(December 9, 2015)

Treatment and 4 kg NH3-N/week
Storage System

Barns 320 kg NHs-N/week
Sprayfields Not Detected

Total Farm: 324 kg NH3-N/week

Thus, the emissions of ammonia are calculated to be well below the allowable value of
476 kg NHs-N/week specified in Section 1.6.a.iii of the Swine Animal Waste Management
Permit.

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System Permit No. AWI990031 Page 13 of 15
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6. Odor Sampling
Results of odor sampling —11/16/2016

Odor was monitored to comply with Section 1.6.b.ii of the Swine Animal Waste
Management Permit. One monitoring event was conducted on November 16, 2017.

Sampling took place at about 10 am. It was a nice and sunny day, unusually warm for
the season (65 F) but relatively windy (2-5 m/s). Several measurements for wind speed
and direction were taken to ensure that data were representative, The average wind
speed was 3.1 m/s, however, the wind speed was very variable with strong gusts of
variable direction up to 4.5 m/s. The wind direction and points for monitoring odor are
shown in Figure 1, below.

Odor was monitored by Marc Deshusses. Odor.panelist rules were listed in the previous
report and are not repeated here. Odor was monitored using a Nasal Ranger
(http://www.nasalranger.com/) field olfactometer, following the manufacturer
recommended instructions.

"™ Downwind sampling
(2 locations)

e |
Wind direction 4 e,

[

e
L ——1
S -

. H2
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@
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1 .
Figure 1. Aerial view of the facility and location of the monitoring points for odor for the June 6, 2017 sampling. The arrows
indicote the prevailing wind direction the day of the sampling.

Sampling upwind

Loyd Ray Farms, Inc.
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Odor could not be detected at the 2 D/T level. This indicates that the odor level was
lower than 2 D/T. Then the Nasal Ranger was taken off the nose and ambient air was
sniffed and compared to odorless air from the Nasal Ranger. This was to determine
whether a difference could be detected between ambient air and odorless air from the
Nasal Ranger. No significant difference could be detected,

Sampling downwind |
Odor sampling at location #1 found odor at the 2 D/T level. The measurement was

difficult to reproduce as odor (as recorded without the olfactometer) was typically.
coming in gusts with the wind. Note that Location #1 is not at the property line.
Sampling was repeated a little further away at location #2. No odor could be detected at
the 2 D/T level. This indicates that the odor level was lower than 2 D/T. Then the Nasal
Ranger was taken off the nose and ambient air was sniffed and compared to odorless air
from the Nasal Ranger. This was to determine whether a difference could be detected
between ambient air and odorless air from the Nasal Ranger. No significant difference
could be detected.

These results indicate that odor levels complied with Section 1.6.b.ii of the Swine Animal
Waste Management Permit

This semi-annual Compliance Report compiled and respectfully submitted by: |

William G. "Gus" Simmons, Ir., P.E.
Cavanaugh & Associates, P.A,
1-877-557-8924 | www.cavanaughsolutidns.com

Loyd Ray Farms, Inc.
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Appendix A.

Operations & Maintenance Log

Loyd Ray Farms, Inc.
Innovative Animal Waste Management System ‘Permit No. AWI950031 Appendix A
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Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLEUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).
Entry Made By: Kevin Date7-6-2017 Visit Start Time 9:15 AM | Visit Stop Time: 2:30 PM

Condition: Temperature 78F | i laar Cloudy O Balmy
Precip Past 24 hours: | Wind: (mph): N 4 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Installed new computer. Updated scada with new version

ENVIRONMENTAL SYSTEM OBSERVATIONS: No Readings

Equipment Observed: Operational Status
Fluidyne Aeration System, Including:
Jet Motive Pumps & Auto OO Hand On O Off O InFault |,
Blower & Auto [0 Hand On O Off [ In Fault:
CP-1 (Control Panel) ® Auto OJHandOn O Off ® InFault
Flush Pumps O Auto ® HandOn O Off X In Fault
Digester Mixing Pumps B Auto OO Hand On O Off [ In Fault
CP-1 DATA & 5ET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 90 70
Blower O Continuous B Cycle
Jet Motive Pumps | [ Continuous X Both O Pump#1 [ Pump#2
Digester Pumps 1 Continuous X Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump i 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz

BIOGAS & POWER SYSTEMS OBSERVATIONS:
Page1lof2
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Equipment Observed: | Operational Status ,
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Qutlet Press, | Gauge Press,
Foult? O Yes B No | 208 ‘
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301
UNISON GAS CONDITIONING LOG
Pressure Data | PIT311 PIT 331 PIT 351 Pressure Panel HM 331
-5t010inWC | 88to110psig | 88t0o110psig | Differentlal | poon Hours
-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE 311 TE 321 TE331 TE 341 TE 342 TE31
Data 321045F 40t0115F 351075 F BOto 220 F 33ta45F 65t0 90 F 3510 115F
35.1 83.1 46.6 186.5 35.2 88.3
Glycol Ti141 Pl 141 Fl 141 Ti142 Pl142 TIi11 Pl 111
Piping 32to45F 35to52 psig 2.5t03.5 gpm 35to50F 33 to 50 psig 38to52F 30 to 48 psig
Qil Pl 231 Ti231 P1232 T 232 PI233 T1233 Pl 234
Piping 90to 110 psig | 178t0 215 F 85 to 105 psig 130to 180 F 80to 100 psig | 168to185F 78 to 100psig
Gas PIT 311 TI311 TI321 PDI 321 PI 331 TI331 Pl1332
Piping -10 010INWC | 40t0 115F 35t075F 010 6inWC 90to110psig | 80to 220F 90 to 110psig
Gas Tl 341 Pl 341 Ti 342 Pl 342 TE 343 Pl 343
Piping 80to 220 F 90to 110 psig | 115to 155F 90to 110 psig | 33tod5F 90 to 110 psig
Gas T 351 PI351 Check Li721 Ll 231 U741 ,
Piping 65to 90 F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:

Page 2 0f 2
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET '
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-
GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS}.

Entry Made By: Kevin Date7-19-2017

Visit Start Time 9:15 AM | Visit Stop Time: 2:30 PM

Condition: Temperature 92 F Clear

X Cloudy

O Balmy

Precip Past 24 hours:

[ Wind: {mph): N 4 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

a hour.

Found system was down got on site. Found MT breaker was triped from storm. Once:system was
back up and running shut down after 15 mins, due to error on the gas skid. After a talked with
Unison found broken wire connected to temp prop. Fixed wire and system started up. Ran flare for

ENVIRONMENTAL SYSTEM OBSERVATIONS: No Readings

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Aute [ Hand On

O Off O InFault

Blower

Auto O Hand On

O off O In Fault:

CP-1 (Control Panel)

& Auto [ Hand On

O Off In Fault

Flush Pumps O Auto ® Hand On O Off ® In Fault
Digester Mixing Pumps Auto [1Hand On [ Off [ In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 20
Aerobic | 90 70
Blower [ Continuous X Cycle
Jet Motive Pumps | [J continuous ® Both 00 Pump#1 O Pump#2
Digester Pumps [ Continuous Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz '
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz

BIOGAS & POWER SYSTEMS OBSERVATIONS:

Page 1of 2
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Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? [ Yes X No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Qut
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301
UNISON GAS CONDITIONING LOG
Pressure Data | PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
-5t010InWC | B8to110psig | 88to 110 psig Differential Door Hours
0.1 97.3% 91.8 2.0 ' 7060
Temperature | TE141 TE 311 TE 321 TE331 TE 341 TE 342 TE 31
Data 32t045F A0to115F 35t075F 80t0 220F 331045 F 65t090F 35t 115F
35.1 83.1 46.6 186.5 35.2 88.3
Glycol T 141 Pl 141 'Fl 141 TI142 Pl 142 TI111 PI111
Piping 32t045F 35to 52 psig 2.5t0 3.5 gpm 35to S0F 33to 50 psig 38to52F 30 to 48 psig
oil Pi1231 TI231 Pl 232 TI232 P1233 TI 233 Pl 234
Pipin E 90to1i0psig | 178t0215F B85S to 105 psig 130t0 180 F 80to 100 psig | 168t0 185 F 78 t0 10Cpsig
Gas PIT 311 TI311 TI321 PDI 321 P1331 TI331 P1332
Piping -10to10InWC | 40t0 115F 35t075F 010 6 InWC 90to 110 psig | 80to 220F S0t 110pslg
Gas TI341 PI3a1 TI 342 P1342 TE 343 Pl 343
Piping 80to 220F S0to110psig | 115t0155F 90t0110psig | 33tod5F 90 to 110 psig
Gas TI351 Pl 351 Check L 721 L 231 L 741
Piping 6510 90F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiligtion Phone Number/Email
NOTES:

Page 2 of 2
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET -
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TG UPDATE OR RESOLVE ANY ON-

Entry Made By: Kevin

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO
Date7-21-2017

VIAINTENANCE, REPAIRS,

OR CORRECTIVE ACTIONS).

Visit Start Time 9:15 AM | Visit Stop Time: 2:30 PM

Condition: Temperature 92 F

Clear

X Cloudy

O Balmy

Precip Past 24 hours:

| Wind: (mph): N 4 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

‘Digester pump guys here today to replace leaky pump and check on why motor was not running.
Found out the motor on the pump is bad. Going to get us a quote on a new one with
installation. Burn flare when | was on site.

ENVIRONMENTAL SYSTEM OBSERVATIONS: No Readings

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

let Motive Pumps

Auto [J Hand On

O off O In Fault

Blower

Auto O Hand On

O off O In Fault:

CP-1 (Cantrol Panel)

X Auto [ Hand On

O Off In Fault

Flush Pumps O Auto ® Hand On O Off X In Fault
Digester Mixing Pumps Auto [JHand On [ Off O In Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 S0
Aerobic | 90 70
Blower (1 Continuous X Cycle
Jet Motive Pumps | [ Continuous & Both O Pump#1 O Pump#2
Digester Pumps O Continuous X Both O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 G60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz

BIOGAS & POWER SYSTEMS OBSERVATIONS:

Page 1 of 2
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Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Prass.
Foult? O Yes X No | 2039
Microturhine Speed Exit Temp inlet Pressure | Inlet Temp Power Out
Fault? O Yes & No | 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp-
Y ON 31.2 29.1 301
UNISON GAS CONDITIONING LOG
Pressure Data | PIT311 PIT 331 PIT 351 Pressure Panel HM 331
-5't0 10 inWC 88 to 110psig | 88 to 110 psig Differentlal Door Haurs
0.1 97.39 91.8 2.0 ' 7060
Temperature | TE141 TE311 TE 321 TE331 TE341 TE 342 TE31
Data 32t045F A0to 115 F 35t075F 80to 220 F 33t045F 65 to 50 F 3510115 F
35.1 83.1 46.6 186.5 35.2 88.3
Glycol TI141 P1141 Fl 141 TI142 Pl 142 Ti111 PI111
Piping 32to45F 35to52pslg | 25t03.5gpm | 35to50F 33toS0psig | 381052F 30 to 48 psig
oil PI 231 TI231 P1232 TI232 P1233 TI233 pL234
Piping 90to 110 psig | 178ta215F 85 to 105 psig 130to 1BOF 8010100 psig | 16810 185F 78 to 100psig
Gas PIT 311 TI311 T3l PDI321 Pl 331 TI331 PI332
Piping -10t010INWC | 4010 115F 35t075F 0to 6 InNWC 9010110 pslg | 80to 220F 50 to 110psig
Gas T34l TEL TI 342 Pl 342 TE343 PI343
Piping 80to 220F 90to110psig | 115t0155F 90to110psig | 33t0d5F 90 to 110 psig
Gas T1351 PI351 Check uz21 L231 LI 741
Piping B5taSOF 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email |
NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE CR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR C

DRRECTIVE ACTIONS).

Entry Made By: Marvin Date’7-22-26- Visit Start Time 7:00 Visit Stop Time: 8:30 PM
2017
Condition: Temperature 92F | i1 clear O Cloudy O Balmy

Precip Past 24 hours:

| Wind: (mph): N 4 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Monitoring system remotely with Camera all during the daylight hours

ENVIRONMENTAL SYSTEM OBSERVATIONS: No Readings

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps Auto (OHand On O Off O InFault
Blower Auto 0 HandOn OO Off O InFault:

CP-1 (Control Panel)

& Aute (O Hand On O Off In Fault

Flush Pumps [0 Auto ® HandOn O Off ® In Fault
Digester Mixing Pumps BJ Auto (O Hand On [ Off [ In Fault
CP-1 DATA & SET POINTS;
Cycles Set Paint Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 a0
Aerobic | 90 70
Blower [ Continuous X Cycle
Jet Motive Pumps | [ Continuous ® Both O Pump#1 O Pump#2
Digester Pumps O Continuous [X Both [J]Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz

BIOGAS & POWER SYSTEMS OBSERVATIONS:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes B No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? [0 Yes ® No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301
UNISON GAS CONDITIONING LOG
Pressure Data | PIT311 PIT331 PIT 351 Pressure Panel HM 331
Stol0InWC | 8Bto110psig | 88to110 psig Differential Door Hours
-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE311 TE321 TE 331 TE 341 TE 342 TE31
Data 32045 F A0to 115 F 35t075F 8010 220F 33t045F 65t0 90F 3510115F
35.1 83.1 46.6 186.5 35.2 88.3 '
Glyco| TI141 Pl 141 Fl 141 Ti142 Pi 142 TI111 Pl111
Piping 32t 45F 35toS2psig | 2.5t03.5gpm | 35to5OF 33t050psig | 38to52F 3010 48 psig
0il Pi1231 TI231 Pl 232 T1232 Pi 233 Tl 233 Pi234
Pipin g S0to110psig | 178to 215F 85 to 105 psig 130to 180F 80to100psig | 168to185F 78 to 100psig
Gas PIT 311 TI311 Ti 321 PDI321 Pl331 Tl 331 P332
Piping -10tol10InWC | 40to 115F 35t075F 0to6 InWC 90to110psig | 80tc220F 90 to 110psig
Gas T1341 Pl341 TI 342 PI 342 TE 343 PI1343
Piping 80to 220F 90 to 110 psig | 115t0155F S0to110psig | 33t045F 90 to 110 psig
Gas TI351 Pl351 Check L1721 L 231 LI 741
Piping B5toS0F B81015psE | |ndicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No, E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

Visit Start Time 8:30

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).
Entry Made By: Marvin Date7-27-2017

Visit Stop Time: 4:30 PM

Condition: Temperature 88 F Clear

X Cloudy

O Balmy

Precip Past 24 hours: 0

| Wind: (mph): N 4 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Sight visit removing wasp nest and preparing for visitors see sign in log Tour conducted for Duke U

ENVIRONMENTAL SYSTEM OBSERVATIONS: No Readings

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

M Auto [ Hand On

O Off O InFault

Blower

X Auto [0 Hand On

O off O In Fault:

CP-1 (Control Panel)

X Auto [ Hand On

O Off in Fault

Flush Pumps O Auto ® Hand On O Off X In Fault
Digester Mixing Pumps B Auto OO Hand On O Off O In Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 90 70
Blower O Continuous Cycle
Jet Motive Pumps | [] Continuous X Both O Pump#1 O Pump#2

Digester Pumps

O Continuous & Both 0O Sequential

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pumpit 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz

BIOGAS & POWER SYSTEMS OBSERVATIONS:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press,
Foult? O Yes ® No | 209
Microturbine Speed Exit Temp inlet Pressure | Inlet Temp Power Qut
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301
UNISON GAS CONDITIONING LOG
Pressure Data | PIT 311 PIT 331 PIT 351 Pressure Panel HIv 331
-5 t0 10 inWC 88 to 110psig | 88 to 110 psig Differential Door Hours
0.1 97.39 91.8 2.0 7060
Temperature | TE131 TE 311 TE 321 TE331 TE341 TE 342 TE31
Data 32t045F 40to 115 F 35t075F BOto 220F 33to45F 6510 90 F 3510115 F
35.1 83.1 46.6 186.5 35.2 88.3
Glycol TI 141 Pi141 Fl 141 Ti142 Pi 142 TI111 Pl 111
Piping 32to45F 35 ta 52 psig 25t03.5gpm 35toSOF 33 to 50 psig 38to52F 30 to 48 psig
ail Pl 231 TI231 Pl 232 TI 232 P1233 Ti 233 Pl 234
Piping S0to110psig | 178to215F | 85to105psig | 130to1B0F | 80to100psig | 168t0185F | 78 to 100psig
Gas PIT 311 TI311 TI321 PD!I321 PI331 TI331 P1332
Piping -10tol0INWC | 40to 115F a5t075F 0to 6 InwC 90to 110 pslg | 80to 220F 50 to 110psig
Gas Ti341 PI341 T1342 P1342 TE 343 PI 343
Piping 80to 220 F 90 to 110 psig | 115to 155F 90tc 110 psig | 33to45F 90 to 110 psig
Gas TI 351 Pl 351 Check 721 L2 u741
Piping 6510 SOF 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
- NOTES:
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Jennings Exhibit No, 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

Marvin

Entry Made By: Kevin and

GOING {SSUES NOTED {INCLUDING BUT NOT LIMITED TGO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Date: 8-1-2017

Visit Start Time 8:30

Visit Stop Time: 4:30 PM

Condition: Temperature 88F | m Clear

X Cloudy

[ Balmy

Precip Past 24 hours: 0

| Wind: (mph): N 4 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Cont to work on new computer change out. Able to get things working again with the help of [T guy.
Removed riser pipe in aeration basin since lagoon level is lowers,

ENVIRONMENTAL SYSTEM OBSERVATIONS: No Readings

Equipment Observed:

Operatiornal Status

Fluidyne Aeration System, Including:

Jet Motive Pumps & Auto CJHand On 0 Off O In Fault

Blower Auto O Hand On 0O Off [ In Fault:

CP-1 {Control Panel) & Auto CJHandOn O Off ® InFault
Fiush Pumps O Auto Hand On O Off ® In Fault
Digester Mixing Pumps X Auto [0 Hand On [ Off [ InFault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 90 70
Blower [J Continuous [X Cycle
Jet Motive Pumps | [] Continuous X Both O Pump#1 O Pump#2
Digester Pumps O Continuous [X Both O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30H:z
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No, 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes X No | 20.9 '
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301
UNISON GAS CONDITIONING LOG
Pressure Data | PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
-5t010inWC | 88to110psig | 88to 110 psig Differential Door Hours
-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE 311 TE321 TE331 TE341 TE 342 TE 31
Data 32t045F 40t0115F 35t 75.F 80to 220 F 33t045F 65 to SOF 35t0115F
35.1 83.1 46.6 186.5 35.2 88.3
Glycol Tl 141 Pi141 Fl141 TI142 Pl 142 Ti111 Pl 111
Piping 32tod5F 35 to 52 psig 2.51t03.5 gpm 35t0S0F 33 to 50 psip 38to52F 30 to 48 psig
oil Pl 231 TI231 Pl 232 TI232 PL233 Ti 233 P1234
Piping 90to110psig | 178t0215F | B5t0105psig | 130t 180F | 8Dto100psiz | 168to185F | 78 to 100psig
Gas PIT 311 TI311 TI321 PDI321 PL331 TI331 P1332
Piping 10t010INWC | 40to115F 35to75F 0to 6 INWC 90to 110 psig | BOto 220 F 90 to 110psig
Gas T1341 PI341 TI 342 P1342 TE343 Pl 343
Piping 8010 220 F 9010110 pslg | 115t0 155 F 90to 110 psig | 33to45F 50to 110 psig
Gas TI1351 PI 351 Check L1721 L1231 Li741
Piping 65t0 90F 881015058 | |ndicavors
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-
GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).
Entry Made By: Kevin and Date: 8-4-2017 Visit Start Time 2:30 PM | Visit Stop Time: 4:30 PM
Marvin

Condition: Temperature 88 F | 1 clagr X Cloudy O Balmy

Precip Past 24 hours:0 | Wind: {mph): N 4 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to monitor system and continue to work on new computer Film.crew from Duke was on site
to work on a film of our system

ENVIRONMENTAL SYSTEM OBSERVATIONS: No Readings

Equipment Observed: Operational Status
Fluidyne Aeration System, Including:
let Motive Pumps & Auto [0 Hand On 0O Off O InFault
Blower K Auto O Hand On O Off [ InFault:
CP-1 (Control Panel) X Autc [CJHandOn O Off X InFault
Flush Pumps O Auto X Hand On O Off ® InFault
Digester Mixing Pumps X Auto [ Hand On O OFf [ In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerohic | 90 70
Blower O Continuous B Cycle
fet Motive Pumps | [ Continuous X Both . Pump#1 O Pump#2
Digester Pumps [ Continucus X Both O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz ,
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 48 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12

Docket No. E

-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. Gauge Press.
Fault? O Yes No |20.8
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301
UNISON GAS CONDITIONING LOG
Pressure Data | PIT 311 PiT 331 PIT 351 Pressure Panel HM 331
-5 to 10 inWC 88 to 110psig | 88 to 110 psig Differential Door Hours
-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE 311 TE 321 TE331 TE 341 TE 342 TE31
Data 321045F 4010 115F 35t 75 F B0to 220 F 33t045F 65t0 90 F 35t011SF
35.1 83.1 46.6 186.5 35.2 88.3
Glycol TI141 Pi141 Fl 141 TI142 Pi 142 TH111 Pl111
Piping 32to45F 35 to 52 psig 25to3.5gpm 35toS0F 33 to 50 psig 38to52F 30 to 48 psig
oil Pl 231 TI1231 Pi232 TI232 P1 233 TI 233 Pl 234
Piping 90to110psig | 178t021SF | 85to105psig | 130to180F | 80to100psiz | 168tc185F | 78 to 100psig
Gas PIT 311 TI3n TI321 PDI321 PI331 Ti331 PI332
Piping -10to10INWC | 40t0 115F 35t 75F 0to 6 inNWC S0to110psig | 80to 220F 50 to 110psig
Gas Ti341 P 341 Ti 342 Pl 342 TE 343 PI343
Piping 8010220 F 9010110 psig | 11510 155 F S0to110 psig | 33to45F 90 to 110 psig
Gas TI351 PI 351 Check L1721 1231 L1 741
Piping 65 to S0 F B8 1to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit Na. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

Entry Made By: Marvin

Date: 8-7-2017

GOING SSUES NOTED (INCLUDING BUT NOT LIMITED TO IMIAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).
Visit Start Time 2:30 PM | Visit Stop Time: 4:30 PM

Condition: Temperature 81 F

O Clear

Cloudy O Balmy

Precip Past 24 hours: Trac

e

] Wind: (mph): N4 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to monitor system and pump surface water from morning showers

«

ENVIRONMENTAL SYSTEM OBSERVATIONS: No Readings

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Autoc O Hand On O Off O In Fault

Blower

Auto O Hand On O Off O In Fault:

CP-1 (Control Panel)

B Aute O Hand On O Off X In Fault

Flush Pumps O Auto ® Hand On O Off X In Fault
Digester Mixing Pumps B Auto [l Hand On O Off O In Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 90 70

Blower

(] Continuous B Cycle

Jet Motive Pumps

J Continuous Both OO0 Pump#1 O Pump#2

Digester Pumps

O Continuous X Both O Sequential

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz2
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz

BIOGAS & POWER SYSTEMS OBSERVATIONS:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? 0 Yes & No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No | 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301
UNISON GAS CONDITIONING LOG
Pressure Data | PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
-5 to 10 inWC 8810 110psig | B2 to 110 psig Differential Door Hours
-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE311 TE 321 TE 331 TE 341 TE 342 TE31
Data 32to45F 4010 11SF 351075 F 80to 220 F 33t045F 65t0S0F 3510115 F
35.1 83.1 46.6 186.5 35.2 88.3
Glycol TI141 Pl 141 Fl 141 TI142 P! 142 TI111 Pl 111
Piping 32t045F 35to 52 psig 251t03.5gpm 35t050F 33 to 50 psig 38toS52F 30 to 48 psig
oil P1231 TI231 Pl1232 TI232 Pl 233 Ti 233 P1234
Piping SDto 110 psig | 178t0215F | 85to105psig | 130t0180F | 80to1COpsig | 168t0185F | 78 to 100psig
Gas PIT 311 TI311 TI321 PDI 321 Pl 331 TI331 P1332
Piping -10t010inWC | 40to115F 35to75F 0to6inWC 90to0 110 psig | 80to 220F 90 to 110psig
Gas TI 341 Pl 341 TI 342 Pl 342 | TE343 PI1343
Piping 80to 220 F 90t0 110 psig | 115t0155F 90to 110 psig | 33t045F 90 to 110 pslg
Gas TI 351 PI351 Check L1721 Ll 231 LI 741
Piping §5to 90 F 88t015psig | | aieoeore
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIQUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESQOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIGNS).

Entry Made By: Marvin Date: 8-08-2017

Visit Start Time 2:30 PM | Visit Stop Time: 5:00 PM

Condition: Temperature 77 F O Clear

® Cloudy O Balmy

Precip Past 24 hours: 0,75 inches

| Wind: {mph): N 4 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to monitor system and pump surface water from morning showers

ENVIRONMENTAL SYSTEM OBSERVATIONS: No Readings

Equipment Observed: Operational Status

Fluidyne Aeration System, Including:
Jet Motive Pumps X Auto (O Hand On O Off O InFault
Blower Auto OO HandOn O Off O In Fault:

CP-1 {Control Panel)

X Auto (0 HandOn O Off In Fault

Flush Pumps

O Auto Hand On O Off In Fault

Digester Mixing Pumps

& Auto O HandOn O Off O iIn Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 90 70
Blower O Continuous [X] Cycle
Jet Motive Pumps | [] Continuous X Both 0 Pump#1 [ Pump#2
Digester Pumps O Continuous X Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz Q
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz

BIOGAS & POWER SYSTEMS OBSERVATIONS:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? 00 Yes ® No | 95852 1174 95 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Yy ON 31.2 25.1 301
UNISON GAS CONDITIONING LOG
Pressure Data | PIT311 PIT 331 PIT 351 Pressure Panel HM 331
-51t010 InWC B8 to110psig | 88to 110 psig Differential Door Hours
-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE311 TE 321 TE331 TE 341 TE 342 TE3L
Data 32t045F 4010 115F 35t075F 8010 220F 331045F 65 to 90°F 3510115 F
35.1 83.1 46.6 186.5 35.2 88.3
Glycol TI141 Pl 141 Fl 141 71142 Pl 142 TI111 Pl 111
Piping 32to45F 35to 52 psig 2.5t03.5gpm 35to50F 33 to 50 psig 38to52F 30 t0 48 psig
oil PI 231 TI231 Pl 232 T1232 PI 233 T1 233 Pl 234
Piping 90t0110psip | 178t021SF | 85to105psig | 130to180F | 80t0200psig | 168to185F | 78ta 100psig
Gas PIT 311 Ti31 TI321 PDI321 Pi1331 TI331 Pl 332
Piping -101010INWC | 40t0 115 F 35t675F 0to 6inWC 90to 110 psig | 80to 220F 90 to 110psig
Gas TI341 P1341 Tl 342 " P1342 TE 343 P1343
Piping 8010220 F 90to 110psig | 115to 155 F 90to 110 psig | 33to45F 9010 110 psig
Gas TI351 PI 351 Check L1721 L1231 L1741
Piping 65t0SOF 8Bt015PSiE | |ndicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECT ION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-
GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS),

Entry Made By: Marvin Date: B-14-17

Visit Start Time 6:30 AM

Visit Stop Time: 10:00 AM

Condition: Temperature 40F | O clear

Cloudy/rainy

O Balmy

Precip Past 24 hours: 1/2

| Wind: (mph): 2-4 mph gusty during showers

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to check on why MT might have shut down other than low gas. Pumped surface water and
found the Gas MH half full of water and choking off gas flow. Pumped out MH and started MT

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Mative Pumps

Auto OHandOn O Off O In Fault

Blower

® Auto O Hand On O Off O In Fault:

CP-1 {Control Panel)

X Auto OO Hand On O Off O In Fault

Flush Pumps

O Auto Hand On O Off O In Fault

Digester Mixing Pumps

& Auto [l1Hand Gn 0O Off O In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 37
Aerobic | 150 0
Blower O Continuous X Cycle
Jet Motive Pumps | ] Continuous X Both £ Pump#1 [ Pump#2

Digester Pumps

O Continuous X Both O Sequential

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump #f 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jeninings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes ® No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure | Panel HM 331
Data -5t010InWC | 88to110psig | 88 to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE 311 TE 321 TE 331 TE 341 TE 342 TE31
Data 32t045F 4010115 F 351075 F BDto 220 F 331045 F 65t0 90 F 3510115 ¢

35.1 33.1 46.6 186.5 35.2 838.3
Glycol TI 141 P14l Fi141 T 142 Pl 142 T PI 111
Piping 32to045F 35to 52 psig 25t035gpm | 35tc50F 33 to 50 psig 3Bto52F 30 to 48 psig
Oil Pl 231 TI231 P1232 TI232 Pl 233 T 233 PL 234
Piping 90to110psiz | 178t0215F | 85t0105psig | 130t0180F | B0to100psig | 168t0185F | 78to 100psig
Gas PIT 311 TI311 TI321 PDI1321 Pi 331 Ti331 Pl 332
Pipin E -10t010inwC | 40to 115F 35to 75F 0Oto 6inWC S0to110psig | 8Oto 220F 90 to 110psig
Gas T1341 PI341 TI342 Pl 342 TE 343 PI343
Piping 80to 220F 90to110psig | 115to155F 90to 110psig | 33to45F 90 to 110 psig
Gas TI 351 Pl 351 Check 721 L1231 L1741
Piping 65to90F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT: PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS),

* Entry Made By: Marvin

Date: 8-15-17

Visit Start Time 11:00
AM

Visit Stop Time: 2:00 PM

Condition: Temperature 40 F

O Clear

Cloudy

O Balmy

Precip Past 24 hours: 0.1

| Wind: (mph): 2-4 mph gusty during showers

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to pumnp surface water and travel to Elkin to get a Battery for gas MH Pump

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

& Auto [ Hand On

O Off O InFault

Blower

Auto 0O Hand On

O off O InFault:

CP-1 {Control Panel)

Auto [ Hand On

O Off O InFault

Flush Pumps O Auto E Hand On O Off O In Fault
Digester Mixing Pumps X Auto OO HandOn [ Off [ InFault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 30 62
Aerobic | 190 0

Blower O Continuous X Cycle
Jet Motive Pumps | [J Continuous X Both [0 Pump#1 [ Pumpi#2
Digester Pumps O Continuous X Both O Sequential

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump i 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Daocket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes ® No | 20.9
Microturbine Speed Exit Tem Inlet Pressure | Inlet Temp Power Out
p
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5 to 10 InWC 88t0110psig | 88to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE 321 TE 331 TE341 TE 342 TE3
Data 32t045F 40t0115F 35t075F 800 220 F 331045 F 6510 90 F 35t0115F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Ti141 Pl 141 Fl141 T1142 Pl 142 Ti111 Pl111
Piping 32to45F 35to 52 psig 25t03.5gpm | 35t050F 33 to 50 psig 38to52F 30 to 48 psig
0il Pi 231 Ti231 P1232 TI232 Pl 233 TI233 Pl233
Piping 90to110psig | 178to215F | 85t0105psig | 130t0o180F | 80to100psig | 168ta185F | 78 to 100psig
Gas PIT 311 Ti311 TI32L PDI 321 PI331 TI331 Pi 332
Pipin g -10t010inWC | 40to115F 35t075F Oto&inwWC 9010110 psig | 80to 220F S0 to 110psig
Gas Ti341 PI341 TI 342 Pl 342 TE 343 Pi343
Piping 80to 220F 90t0 110psig | 115t0155F S0to110psig | 33to45F 901to 110 psig
Gas TI351 PI 351 Check 721 L1231 L741
Piping 65t 90F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Kevin

Date: 8-16-17

Visit Start Time 10:00
AM

Visit Stop Time: 12:00 PM

Condition: Temperature 8) F

O Clear

Cloudy O

Balmy

Precip Past 24 hours: 0.1

| Wind: (mph): 2-4 mph gusty during showers

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to take water samples. Discounted solar panel for manhole pump and hooked up a battery
charger to maintain battery [ife.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto [ Hand On

O off O In Fauit

Blower Auto O Hand On O Off [ In Fault:
CP-1 (Control Panel) X Auto 0 Hand On O Off O In Fault
Flush Pumps O Auto ® Hand On O Off O In Fault

Digester Mixing Pumps

X Auto [ Hand On

O off O lIn Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 62
Aerobic | 190 0
Blower J Continuous Cycle
Jet Motive Pumps | [ Continuous X Both O Pump#1 O Pump#2
Digester Pumps O Continuous Xl Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Qutlet Press. | Gauge Press.
Fault? O Yes ® No | 20.9
‘Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t010InWC | 88to110psig | 88to110psig | Differential Door Hours

0.1 97.39 91.8 2.0 7060
Temperature | TE 142 TE 311 TE 321 TE331 TE 341 TE 342 TE3
Data 32t045F 4010 115 F 351075 F 800 220F 33t045F 65t090F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol TI1m Pil41 Fl 141 TI 142 Pl 142 TI111 Pl111
Piping 32t045F 351052 psig 25to3.5gpm | 35to50F 33 to 50 psig 38to52F 30 to 48 psig
oil Pl 231 T1231 Pl 232 T 232 Pl 233 TI233 Pi234
Piping 90ta110psig | 178to215F | 85to105psig | 130to180F | 8Oto100psig | 168t0185F | 78to 100psig
Gas PIT 311 Ti311 TI31 PDi321 Pl 331 TI331 Pi332
Piping -10t010inWC | 40to 135F 35t075F Oto6inWC | 90to110psig | 80to220F 50 to 110psig
Gas T34 Pl341 TI342 PI342 TE343 P1343
Piping BOto 220F 90to 110 psig | 115toI55F 90to 110 psig | 33to45F 90 to 110 psig
Gas TI 351 Pl 351 Check t721 u231 LI 741
Piping 65t090F 88to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email

NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 8-28-2017 | VisitStart Time 7:45 AM | Visit Stop Time: 4:00 PM
Condition: Temperature 80 F Clear Cloudy O Balmy

Precip Past 24 hours: 0

| Wind: (mph): 3-7 mph gusty during showers

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

running on one pump

Site visit to meet with Digester repair folks, they are replacing motor on pump 2 and | found that
pump 2 was in fault they checked it and it is running a little high in Amps. 1 did a walk on the cover
to check for leaks. Checked in with Kevin and checked out Basin pumps and cleaned up the office
some. We had a very hard time with pumps and valves and we may have a clogged pipe We are

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

let Motive Pumps X Auto [OHandOn O Off O In Fault
Blower Auto O HandOn O Off [ InFault:
CP-1 (Control Panel) Autoc OOHandOn O Off O InFault
Flush Pumps O Aute B HandOn O Off O InFault

Digester Mixing Pumps

Auto O Hand On O Off O In Fault

CP-1 DATA & SET POINTS;

Cycles ‘Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 a0
Aerobic | 180 180
Blower [ Continuous X Cycle

Jet Motive Pumps

[ Continuous Both O Pump#1 OO Pump#2

Digester Pumps

[ Continuous B Both O Sequential

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 48 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit Ne, 12
Docket No, E-7, Sub 1162

Equipment Ohserved: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. Gauge Press.
Foult? O Yes ® No | 208
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? [0 Yes X No 95852 1174 99 43,7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Yy ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5to10inWC | 88to110psig | 88to110psig | Differential Door Hours

-0.1 97.39 951.8 2.0 7060
Temperature | TE 141 TE311 TE3Z TE331 TE 341 TE 342 TE31
Data 321045F 40t0115F 35t075 F 80to 220 F 33t045F 6510 90F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Tl 141 Pl 141 Fl1a1 TI142 Pl1142 Ti111 Pl111
Piping 321045F 35 to 52 psig 25t03.5gpm | 35t050F 33 to 50 psig 38to52F 30 to 48 psig
oil PI 231 Ti231 P1232 T1232 Pl 233 TI233 Pi 234
Pipin g S0to110psig | 178to 215F 85 to 105 psig 130t0 180 F 80to 100 psig | 16Bt0185F 78 to 100psig
Gas PIT 311 TI311 TI321 PDI 321 PI331 TI331 pi 332
Piping -10to10inWC | 40to 115F 35t075F Oto6inWC | 90to110psig | 80t0220F 90 to 110psig
Gas TI341 PI341 TI342 Pl 342 TE 343 PI 343
Piping 80to 220 F 90to 110 psig | 115t0 155F S0to 110psig | 33to4S5F 90 to 110 psig
Gas Ti 351 PI351 Check u7zz1 ju23 Li741
Piping 65t0 90 F 881015051 | 1 dicators
PERSONNEL PRESENT:
Name Affiliation | Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No, E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TQ UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin

Date: 8-29-2017

AM

Visit Start Time 10:00 Visit Stop Time: 4:30 PM

Condition: Temperature 69 F O Clear

Cloudy O Baimy

Precip Past 24 hours: Trace

[ Wind: (mph): 3-7 mph gusty during light showers

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

issues

Site visit to continue work on the clogged digester pump. Stated MT and checking on some meter

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

Auto [ Hand On

O Off O InFault

Blower

Auto O Hand On

O off O In Fault:

CP-1 (Control Panel)

Auto [ Hand On

O Off O In Fault

Flush Pumps B Auto Hand Cn O Off O In Fault
Digester Mixing Pumps X Auto [1Hand On [0 Off [ lInFault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 180 130
Blower L] Continuous [X Cycle
Jet Motive Pumps | [] Continuous X Both [ Pump#l I Pump#2
Digester Pumps [ Continuous X Both [ Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump# 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Qutlet Press. | Gauge Press.
Foult? O Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Qut
Fault? O Yes ® No 95852 1174 99 43.7 kw
Biogas System ‘BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data =5 t0 10 inWC 88t0110psig | 88 to 110 psig Differential Door Hours

0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE 321 TE 331 TE 341 TE 342 TE31
Data 32ta45F 40t0115F 35t075F 80to 220F 33t045F 65t0 90 F 35t0115F

35.1 83.1 "46.6 186.5 35.2 38.3
Glycol Ti 141 Pl 141 Fl141 TI142 PI142 Ti11l P11
Piping 32t045F 3510 52 psig 25to3.5gpm | 35t050F 33 to 50 psig 38to52F 30 to 48 psig
oil P1231 T 231 P1232 Ti 232 Pi 233 TI233 Pi 234
Piping S0to110psip | 178to215F 85 to 105 psig 130to 180 F 8010100 psig | 16Bto185F 78 to 100psig
Gas PIT 311 Ti311 TI321 PDI321 PI331 TI331 Pi 332
Piping -10to10inWE | 40to115F B0 75F 0to 6InWC 90to110psig | 80to 220F 50 to 110psig
Gas TI341 PI341 Ti342 Pi342 TE 343 P1343
Piping 8010220 F S0t0 110 psig | 115t0 155 F 90to 110 psig | 33t0 4S5 F 90 to 110 psig
Gas Ti351 P1351 Check U721 L1231 n7a1
Piping 65t090F 88101565 | |ndicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

ViSIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TC UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS. OR CORRECTIVE ACTIONS).

Entry Made By: Kevin Date: 9-5-2017

Visit Start Time 10:00AM | Visit Stop Time: 2:30 FM

Condition: Temperature 85F | ] clear

Cloudy O Balmy

Precip Past 24 hours:

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit able to unclogged dig pumps by back flushing using the aeration pumps and fire hose.
Hopping to get more gas from 2 pumps running now. System running good with gas we have.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

B4 Auto {0 Hand On

O Off O In Fault

Blower

B Auto [ Hand On

O Off EInFault:

CP-1 (Control Panel)

B Auto [OJHand On

O Off O InFault

Flush Pumps O Auto ® HandOn O Off O In Fault
Digester Mixing Pumps B Auto dHand On [ Off [ InFault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 180 180
Blower [ Continuous Cycle
Jet Motive Pumps | [ Continuous X Both O Pump#1 O Pump#2
Digester Pumps O Continuous Both [ Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump# 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O Yes No 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Biogas System BlueSens% Flare On Flare Flow Total Flow Fiare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5toi0inWC | 88to110psig | 88 to 110 psig Differential Door Hour.r.__

-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE311 TE321 TE331 TE 341 TE 342 TE31
Data 32t045F 40t0115F 35t075F 80to 220F 33ta45F 65t0 SOF 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol T 141 Pl 141 Fl141 Ti 142 Pl 142 T 111 Pi111
Piping 32t045F 35 to 52 psig 25t03.5gpm | 35to50F 33 to 50 psig 38to52F 30 to 48 psig
Qil Pl 231 Ti231 P1-232 TI232 P1233 T1233 Pi 234
Piping 90to110psig | 178t0215F | 85t010Spsiz | 130to180F | 80to100psiy | 168t0185F | 78 to 100psig
Gas PIT 311 TI311 i E ] PDI321 PI331 TI331 Pi 332
Piping -10t010inWC | 40to 115F 35t 75F Oto6InWE | S0to110psig | 80to220F 90 to210psig
Gas TI341 P1341 TI342 Pl1342 TE 343 P1343
Piping B0to220F S0to110psig | 115t0155F 90to 110psig | 33to45F 90to 110 psig
Gas 71351 P1351 Check Lu721 L 231 L1741
Piping 651090 F 8810 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Kevin Date: 9-6-2017

Visit Start Time 10:00AM | Visit Stop Time: 2:30 PM

Condition: Temperature 70F | Clear

X Cloudy O Balmy

Precip Past 24 hours: .03

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

run.

Site visi to check on computer issues, could not log on. Found plug breaker was tripped that ran
computer and internet, must of happen during thunderstorm last night. All other systems cont to

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operati.onal Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto O HandOn O Off O InFault

Blower

Auto O HandOn O Off [ In Fault:

CP-1 (Control Panel)

X Auto O Hand On O Off O In Fault

Flush Pumps.

O Auto Hand On O Off O In Fault

Digester Mixing Pumps

X Aute O HandOn O Off O In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 e0
Anoxic | 90 S0
Aerobic | 180 180
Blower ] Continuous X Cycle
Jet Motive Pumps | [ Continuous B Both O Pump#1 O Pump #2
Digester Pumps [ Continuous Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Daocket No. E-7, Sub 1162

. Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fauit? (0 Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes E No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT311 PIT 331 PIT 351 Pressure Panel HM 331
Data -Sto10InWC | 88to110psig | 88to110psig | Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE 311 TE 321 TE 331 TE341 TE 342 TE31
Data 321045 F 40t0115F 35t075F 80to 220F 33to45F 65t0 90 F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Tl 141 Pl 141 Fl141 TI142 Pl142 Ti111 Pi111
Piping 32t045F 35to52psig | 25t035gpm | 35t050F 33to50psig | 38to52F 30 to 48 psig
oil Pi 231 Ti231 PI232 Ti232 Pl233 T 233 Pl 234
Piping 90t0o110pslg | 1781021SF | 85t0105psig | 130to180F | 80to100psig | 168to185F | 7810 100psig
Gas PIT 311 T 311 TI321 PDI 321 P1331 TI331 P1332
Piping -101010inWC | 40to 115 F 35t075F Oto 6inwC 90to 110 psig | 80to220F 90 to 110psig
Gas TI341 Pl 341 TI342 Pi342 TE 343 P1343
Piping 8010220F 9010110 psig | 115t0 155 F 9010 110 psig | 33to 45 F 90to 110 psig
Gas TI351 P1351 Check L1721 U231 L1741
Piping 65to90F 88 to 15 psig indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No, 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 9-13-2017

Visit Start Time 10:0AM | Visit Stop Time: 2:00 PM

Condition: Temperature 75F | [ clear

Cloudy O Balmy

Precip Past 24 hours: 2.1

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to check on water in MH issues, and | performed an site in section.

There is water on the cover but as we allow the gas to build up it will push the surface water to the
auto pump. | talked with Andrew about the flush schedule, |1found that we must have a bad bilge
pump so ] removed it to take home and test. My plans are to let the gas build in the coming warm
days and then restart. We had a digester pump to trip the breaker might be storm related.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

Auto [J Hand On

O Off O InFault

Blower

X Auto [ Hand On

O off O In Fault:

CP-1 (Contral Panel)

¥ Auto [ Hand On

O Off O In Fault

Flush Pumps O Auto ® Hand On O Off O In Fault
Digester Mixing Pumps Auto [1Hand On O OFf [lin Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 20
Aerobic | 180 180
Blower L] Continuous X Cycle
Jet Motive Pumps | ] Continuous [ Both [1 Pump#1 O Pump#2
Digester Pumps O Continuous [X Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump ## 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No, 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press,
Fouft? O Yes ® No | 20.8
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Qut
Fault? [ Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -St0 10 inWwC 88 to 110psig | 88 to 110 psig Differential Door Hours

0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE 321 TE331 TE341 TE 342 TE31
Data 32t045F 40t0115F 35t075F 8010 220F 33t045F 65to 90 F 35t0115F

35.1 83.1 46.6 186.5 35.2 88.3
G|yco| Tl 141 Pl 141 Fl141 Ti 132 Pl 142 TIi11 Pl111
Piping 32t045F 35 to 52 psig 25to3.5gpm | 35t050F 33 to 50 psig 38t052F 3010 48 psig
0il PI 231 Ti 231 Pl232 T1232 Pl 233 TI233 Pl 234
Piping 90to110psig | 178to 215F 85 to 105 psig 130to 180 F 80to 100 psig | 16Bto185F 78 to 100psig
Gas PIT 311 TI311 Tiazn PDI321 Pi331 TI331 Pl 332
Pipin g -10 to10inWC | 40tc115F 35t075F Oto 6inWC 90t 110 psig | 80to 220F 90 to 110psig
Gas Ti341 PI341 T1342 P1342 TE 343 PI343
Piping 80t0220F 90to 110 psig | 115t0155F 90to 110 psig | 33to45F 90 to 110 psig
Gas TI351 PI351 Check 721 L1231 L1741
Piping 6510 50F 881015psi8 | ndicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email

NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (iNCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS].

Entry Made By: Marvin Date: 9-19-2017

Visit Start Time 12:00 Visit Stop Time: 2:00 PM

Condition: Temperature 85 F O Clear

B Cloudy O Balmy

Precip Past 24 hours:

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

else looks good, Skid is running and we have gas.

Site visit to check. Found MT will not stay running. Contacted E-finity to log in and check system. All

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Mative Pumps

& Auto OHandOn OO Off O InFault

Blower

Auto O HandOn O Off O InFault:

CP-1 (Control Panel)

® Auto OHandOn O Off O InFault

Flush Pumps

O Auto HandOn 0O Off O In Fault

Digester Mixing Pumps

K Auto COHand On O Off O In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 20
Aerobic | 180 180
Blower [ Continuous Cycle
Jet Motive Pumps | [ Continuous & Both [0 Pump#1 [ Pump#2
Digester Pumps [ Continuous X Both [JSequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30H2
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Docket No, E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fouit? O Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 95 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
KY ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT331 PIT 351 Pressure Panel HM 331
Data -5to10inWC | 88to110psig | 8810110 psig | Differential Door Hours

-0.1 97.39 218 2.0 7060
Temperature | TE 141 TE 311 TE321 TE331 TE 341 TE 342 TE31
Data 32t045F 40t0115F 35t0 75 F 80to 220 F 33t045F 651090 F 35t0115F

35.1 83.1 46.6 186.5 35.2 38.3
Glycol Ti141 Pl 141 Fl 141 Ti142 Pl 142 TIi11 Pl 111
Piping 3210 4SF 35to52psig | 2.5to3.5gom | 35toS0F 33to50psig | 38to52F 30 to 48 psig
oil Pl 231 T1231 Pl 232 Ti232 Pl 233 Ti233 Pl 234
Piping 9010110 psig | 178t0215F | B5t0105psig | 13010 180F | 8010100 psig | 168t0185F | 7310 100psig
Gas PIT 311 TiI311 Ti321 PDI 321 Pi331 Ti331 Pl 332
Piping -10t010inWC | 40to115F 35t075F Oto6inwC 90to 110 psip | 80to220F 90 to 110psig
Gas TI341 Pl341 TI342 pI342 TE 343 Pi343
Piping BOt0 220 F 50 to 110 psig | 115t0 155 F 90to 110 psig | 33to 45 F 90 to 110 psig
Gas TI 351 Pi351 Check L721 11231 U741
Piping 65t0S0F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jernings Exhibit No. 12
Docket No, E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS].

Entry Made By: Kevin Date: 10-2-2017 | Visit Start Time 11:00 Visit Stop Time: 2:00 PM
Condition: Temperature 85F | 5 clear Cloudy O Balmy

Precip Past 24 hours:

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

low, not sure how much longer we can run.

'Retook facal sample out of aeration basin. Digester mixing pump still tripping breaker. Gas is getting

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

'Operational Status

Fluidyne Aeration System, Including:

let Moative Pumps

™ Auto CDHandOn O OFf O InFault

Blower Auto 0 Hand On O Off [ In Fault:
CP-1 (Control Panel) X Auto (O HandOn O Off O In Fault
Flush Pumps O Auto ® HandOn O Off [ In Fault

Digester Mixing Pumps

X Auto (O HandOn [ Off [ In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Madified Set Pt | Notes
Static | 60 60
Anoxic | 50 90
Aerobic | 180 180
Blower 1 Continuous Cycle
Jet Motive Pumps | ] Continuous Both O Pump#1 O Pump#2
Digester Pumps [ Continuous & Both O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fouit? 0 Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? I Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5 10 10 inwC 8810 110psig B8 to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature TE 141 TE311 TE 321 TE331 TE341 TE 342 TE31
Data 321045F 2010115 F 35t075F BOto 220 F 33to45F 65t0 90 F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol TI141 PI141 Fl 141 TI 142 Pi142 TI111 PI111
Piping 32t045F 35 to 52 psig 25t03.5gpm | 35toS0F 33 to 50 psig 38to 52 F 30to 48 psig
oil pI231 TI231 Pl 232 Ti232 Pl 233 T 233 Pl 233
Piping 50to110psig | 178to215F | B5t0105psig | 130t0180F | BOto100psig | 168to185F | 78 to 100psig
Gas PIT 311 TI311 TI31 PDI 321 Pl 331 TI331 Pl 332
Piping -10to10inWC | 40to 115 F 35t075F Oto6iNWC | 90to110psig | 80to 220F 90 to 110psig
Gas Tizm PI341 Ti 342 P1342 TE343 P1343
Piping BOt0 220 F 90to110psig | 115t0155F 90to110pslg | 33to45F 90 to 110 psig
Gas Ti 351 PI351 Check 721 11231 11741
Piping 65to S0 F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation | Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Dacket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIQUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 10-16-2017

Visit Start Time 9:15

Visit Stop Time: 5:15PM

Condition; Temperature 57- Clear

68 F

Cloudy O Balmy

Precip Past 24 hours: 0.5 inches

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

systems are OK

MT has been down and we have a strong gas build up. | started Flare at 9:20 gas flow at 35 SCFM.
Tech. worked on MY from 1-4:30 o no avail we will continue to flare. Called Tech about one digester
pump he will get back to schedule a repair visit.

System: # 2 Digester pump down and # 1 Digester pump kicks the breaker now and then. Basin all

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

B4 Auto 0 Hand On

O off O InFault

Blower Auto 0O HandOn [ Off [ In Fault:

CP-1 (Control Panel) B Auto COHand On O Off O In Fault
Flush Pumps O Auto ® HandOn O Off O In Fault
Digester Mixing Pumps BJ Auto EdHand On 1 Off [ In Fault
CP-1 DATA & SET POINTS;
Cycles Set Paint Current Modified Set Pt | Notes

Static | 60 60
Anoxic | 90 90
Aerobic | 180 180

Blower I Continuous B4 Cycle
Jet Motive Pumps | [] Continuous ® Both O Pump#1 O Pump#2
Digester Pumps O Continuous Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes

Jet Motive Pump #1 60Hz

Jet Motive Pump # 2 60Hz

Blower 30Hz
Anaerobic ‘~

Mixing Pump 4A 60 Hz

Mixing Pump 4B 60 Hz

Page 1 0of 2

OFFICIAL COPY

Jun 21 2018



BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Tatal Flow Comp. Press. | Qutlet Press. | Gauge Press.
Foult? O Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Faoult? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
BY ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5 to 10 InWC 8810 110psig | 88 to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE321 TE331 TE 341 TE 342 TE31
Data 32t045F 40t0115F 351075 F 80to 220F 33t045F 65090 F 35t0115F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Ti 141 Pl 141 Fl 141 T 142 Pl142 TI111 Pri11
Piping 32t045F 35 to 52 psig 25to3.5gpm | 35to50F 33 to 50 psig 38to52F 30 to 48 psig
oil P1231 TI231 pI232 Ti232 P1233 TI233 Pl 234
Piping S0to110psig | 178t0215F | B5t0105pslg | 130t0180F | 80to100pslg | 168t 185F | 78 to 100psig
Gas PIT 311 TI311 TIa21 PDI 321 P1331 TI331 Pl 332
Piping -10tol0InWC | 40to115F 3510 75F Oto6INWC | 90to110psig | 80to 220F 90 1o 110pslg
Gas TI 341 PI341 Ti 342 Pl 342 TE 343 Pi1343
Piping B0to 220 F 90to 110 psig | 115t0155F S0to110psig | 33to4SF 90 to 110 psig
Gas Ti351 Pl 351 Check U721 1231 L 741
Piping 65t090F | 88to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
‘NOTES:
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Jennings Exhibit No. 12
Docket No, E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

ViSIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin

Date: 10-17-2017

Visit Start Time 6:45

Visit Stop Time: 8:00 AM

Condition: Temperature 42-
60 F

X Clear

B Cloudy 0O Balmy

Precip Past 24 hours: 0

| Wind: (mph): 3-7 mph

PURPQOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to start flare MT is down start at 35 SCFM-- 8498202.1 System: # 2 Digester pump down
and # 1 Digester pump kicks the breaker now and then. Basin all systems are OK

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto [ Hand On

O off O InFault

Blower

Auto O Hand On

O off O InFault:

CP-1 (Control Panel)

M Auto [ Hand On

O off O InFault

Flush Pumps 00 Auto B Hand On O Off I In Fault
Digester Mixing Pumps X Auto O HandOn O Off O In Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 920
Aerobic | 180 180
Blower {1 Continuous Cycle
Jet Motive Pumps | [ Continuous X Both O Pump#1 O Pump#2
Digester Pumps [J Continuous Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
iViixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
P
Foult? 1 Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Foult? O Yes X No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -51t010inWC | 88to110psig | 88to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE311 TE 321 TE 331 TE341 TE 342 TE 31
Data 321045F 400 115F 35t075F 8010 220F 33to 45F 65 to 90F 35t0 115 F

35.1 33.1 46.6 186.5 35.2 88.3
Glycol T Pl141 Fl141 Tl 142 Pl 142 111 Pl 111
Piping 32t04SF 35to52psig | 2.5to3.5gem | 35toS50F 33toS0psig | 3Bto52F 30 to 48 psig
oil Pl 231 TI231 Pl 232 Ti 232 PI 233 Ti 233 Pl 234
Piping 90to110psig | 17B8to 215F 85 to 105 psig 130to 180F B0to 100 psig | 168t0.185F 78 to 100psig
Gas PIT 311 TI311 TI321 PDI 321 Pl 331 TI331 Pl1332
Piping -10to10inWC | 40t0115F 35t0 75 F Oto6inWC | 90to110psig | 80to220F 80 to 110psig
Gas Tl 341 P1341 Tl 342 Pl 342 TE 343 P1343
Piping 8010 220F 9010 110 psig | 115t0 155 F 90to 110 psig | 33to A5 F 90 to 110 psig
Gas TI 351 Pi 351 Check Lt721 L1231 U741
Piping 65t090F 8810 15 psig lndi;atnrs
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (iINCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 10-19-2017 | Visit Start Time 1:15 Visit Stop Time: 4:30 PM
Condition: Temperature 42- Clear Cloudy O Balmy

60 F

Precip Past 24 hours: 0

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

into Basin.

| had shut the flare down at 6:30 Wednesday morning. Site visit to start flare MT is down start at 35
SCFM-- 8588502.1 System: # 2 Digester pump down and # 1 Digester pump kicks the breaker now
and then. Basin all systems are OK. Pumped surface water off NE corner of Digester. Used Vacuum
to clean out Gas MH. Used mulch mower to mow center Aisle between Digester and Basin. | talked
to Andrew on Monday about the need to mow rather than weed eat because of the debris going

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

B Auto OO Hand On O Off O In Fault

Blower

Auto O Hand On O Off [ In Fault:

CP-1 (Control Panel)

™ Auto O HandOn O Off O InFault

Flush Pumps

O Auto Hand On O Off O In Fault

Digester Mixing Pumps

B4 Auto OO Hand On O Off O In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Madified Set Pt | Notes
Static | 60 60
Anoxic | 20 90
Aerobic | 180 180
Blower L] Continuous Cycle
Jet Motive Pumps | [ Continuous X Both [ Pump#1 O Pump#2

Digester Pumps

O Continuous X Both 0O Sequential.

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz

Page 1of 2

OFFICIAL COPY

Jun 21 2018



BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No, 12
Docket No, E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes B No 95852 1174 99 43,7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data S51010iWC | 88t0o110psig | 88t0110psig | Differential | po oo Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE 321 TE331 TE341 TE 342 TE31
Data 32t045F 40t0115F 35t075F 8010 220F 33t045F 65to 90 F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol TI 141 Pl 141 Fl141 Ti142 | P1142 TI111 Pl 111
Piping 32t045F 35 to 52 psig 25t03.5gpm | 35to50F 33 to 50 psig 38to52F 30 to 48 psig
0il Pl231 T 231 P1232 T1232 Pl 233 TI233 P1234
Piping 90to110pslg | 178t0215F | 85t0105pslg | 130t0180F | 80to100psig | 168to185F | 78to 100psig
Gas PIT311 Ti311 TI321 PDI 321 Pl 331 TI331 P1332
Piping -10t010inWC | 4010 115F 35t075F Oto6inWC | 90to110psig | 80to220F 90 to 110psig
Gas Ti341 P1341 Ti342 P1342 TE 343 PI343
Piping 80to 220 F 90to 110 psig | 115t0 155F 90to110psig | 33to45F 90to 110 psig
Gas TI351 P1351 Check u7zz L1231 L1741
Piping 651090 F 88t015psig | [nuicorere

Al

PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No, 12
Dacket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIQUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-
GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 10-20-2017

Visit Start Time 11:45
AM

Visit Stop Time; 3:00 PM

Condition: Temperature 68-
72F

Clear

Cloudy

O Balmy

Precip Past 24 hours: 0

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to finish mowing the aisle between Digester and Basin, trimmaed around flare, building,
chiller and conditioner. Started conditioner and flare at 1:05 PM. Start 8620924.0 SCF at the flare.
The gas balloon is up some [ will flare for a bit and then monitor all weekend. | plan to work on Gas
MH Bilge pump and hose reel, [ reset timers for the digester pumps to 90 on 45 off.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

B Auto [ Hand On

O off O InFault

Blower Autoc O HandOn O Off [ In Fauit:
CP-1 {Control Panel) X Auto (OHand On 0O Off O In Fault
Flush Pumps O Auto ® Hand On O Off O InFault
Digester Mixing Pumps & Auto O Hand On O Off O In Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 a0
Aerobic | 180 180
Blower O Continuous [ Cycle
Jet Motive Pumps | [ Continuous ® Both OO0 Pump#1l O Pump#2
Digester Pumps [ Continuous X Both O Sequential

MIOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump i 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O Yes No |209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
BMY ON 31.2 291 301

LUNISON GAS CONDITIONING LOG
Pressure PIT311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t010InwC | 88to110psig | 88 to 110 psig Differential Door Hours

-0.1 97.39 918 20 7060
Temperature | TE 141 TE 311 TE 321 TE331 TE341 TE 342 TE31
Data 32t045F 40to115F 35t075F 8010 220F 331045F 650 90 F 35t0115F

35.1 83.1 46.6 186.5 35.2 38.3
Glyco| T 141 Pl 141 Fl 141 Tl 142 Pl 142 TILLL Pl 111
Piping 32to45F 35 to 52 psig 2.5t03.5 gpm 35to50F 33 to 50 psig 38to52F 30 to 48 psig
oil P1231 Ti231 Pi1232 TI232 P1233 T1233 Pl 234
Piping 90to110psig | 17810215 F 85 to 105 psig 130to 180 F 80to 100 psig | 168tc 185 F 78 10 100psig
Gas PIT 311 TI311 Ti321 PDI 321 P1331 Ti331 Pl 332
Piping -10to10inWC | 40to 115F 35t0 75 F Oto6InNWC | S0to110psig | 80to220F 90 to 110psig
Gas TI 341 Pl 341 Tl 342 Pl342 TE 343 Pl 343
Piping 8010 220F 80t 110 psig | 115t0 155 F 90to 110 psig | 33to45F 90 to 110 psig
Gas TI351 PI1351 Check 721 L1231 L1741
Piping 65to90F B8 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
NOTES:
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Jennings Exhibit No, 12
Docket No. E-7,-8ub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

iIMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SIiTE
VISIT; PLEASE REVIEW PREVIQUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCIUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Kevin Date: 10-25-2017

Visit Start Time 11:45 Visit Stop Time: 3:00 PM
AM

Condition: Temperature 68- Clear
72F

Cloudy O Balmy

Precip Past 24 hours: 0

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

able to get pumping again.

Got several problems with mixing pumps. Digester -Pump 1 broke the collar that connects
the motor to pump shaft -Purnp 2 will run but trips the breaker some

Preferred Sources will be on site Mon, depending on if the new motor, for Pumps 2 if
needed, shows up this will Aeration-Pump 1 broken the belts{should be in next week]}-
Pump 2 will not pump Thinking the intake side of the aeration line is clogged tried to back
flush with digester pump 2(when it is running) but not having any luck. Hopefully once we
get both digester pump running we can have more pressure to blow anything out of the
Aeration line. Also with the new belts for the aeration pump both of them running could be

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

let Motive Pumps

X Auto CDHandOn O Off O In Fault

Blower

Auto O HandOn O Off O In Fault:

CP-1 (Control Panel)

X Auto OHandOn O Off O InFault

Flush Pumps

O Auto Hand On O Off O In Fault

Digester Mixing Pumps

B Auto [0 Hand On O Off O In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 20
Aerobic | 180 180
Blower O Continuous X Cycle
Jet Motive Pumps | [J Continuous X Both 0 Pump#1 [1 Pump#2
Digester Pumps I Continuous Both O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump ii 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes X No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
®Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t0 10 InwC 88 to 110psig 8810 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE 311 TE321 TE331 TE341 TE 342 TE 31
Data 321045 F 4010115 F 35ta 75 F 80to 220F 33t045F 651090 F 35to 115 F

35.1 33.1 46.6 186.5 35.2 88.3
Glycol Ti141 PI141 Fl141 Ti 142 Pl 142 7111 Pl 111
Piping 32to45F 35t052psig | 2.5to3.5gpm | 35to50F 33 to 50 psig 38t052F 30 to 48 psig
oil Pl 231 TI231 pI232 Ti 232 Pl 233 T 233 Pl 233
Piping 90to110psig | 178t0215F | 85t0105psig | 230to180F | BOto100psig | 168t0185F | 78 to 100psig
Gas PIT 311 TI311 TI321 PDI321 Pl 331 TI331 Pl332
Piping -10to10inWC | 40t0 115F 35t075F Dto6INWC | S0to110psig | 80to 220F 90 to 110psig
Gas T1341 Pl 341 TI 342 P1342 TE 343 P1343
Piping 8010220 F S0to 110 psig | 115to 155 F 9010110 pslg | 33t045F 50 to 110 psig
Gas TI351 Pl 351 Check L1721 L1231 U741
Piping 65t0S0F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Kevin Date: 10-26-2017

Visit Start Time 7:45 AM | Visit Stop Time: 3:00 PM

Condition: Temperature 68- | &5 Clagr

72F

Cloudy O Balmy

Precip Past 24 hours: 0

| Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Mixing Pumps are still down.

Efinity on site to repair MT, found bad liner and temp gauge in unit. Everything back up.and running.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto O Hand On O Off O In Fault

Blower

Auto O HandOn O Off O In Fault:

CP-1 (Control Panel)

X Auto O Hand On O Off O In Fault

Flush Pumps O Auto Hand On O Off O In Fault
Digester Mixing Pumps & Auto OO Hand On O Off [ In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 180 180
Blower O Continuous [ Cycle
Jet Motive Pumps | [ Continuous X Both [ Pump#1 O Pump#2
Digester Pumps [J Continuous Both [ Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump# 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O Yes ® No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 29 43.7 kw
Biogas System BlueSens% Flare On Flare Fiow Total Flow Flare Temp
YON 31.2 291 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t010IWC | 88t0110psig | 88to110psig | Differential | poor Hours

-0.1 97.39 91.8 2.0 7060
Temperature TE141 TE311 TE321 TE 331 TE341 TE 342 TE31
Data 321045F 40t0115F 35t075F BOto 220 F 331045F 65to SOF 35t0115F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Ti141 PI141 Fl141 TI142 Pl 142 TI111 Pl111
Piping 32t045F 35to 52 psig 2.5to0 3.5 gpm 35to50F 33 to 50 psig 38to52F 30 to 48 psig
Qil P1231 T 231 Pl1232 T1232 Pl 233 T1233 Pl 234
Pipin g S0to 110 psig | 178t 215F 85 to 105 psig 130to 1B0F 80to 100 psig | 168to185F 78 to 100psig
Gas PIT 311 TI311 Ti321 PDI321 PI331 TI331. PI 332
Piping -10t010InWC | 40to115F 35t075F Oto6inWC | 90to110psig | BOto 220F 50 to 110psig
Gas T34 Pl 341 Ti342 PI342 TE 343 PI343
Piping 8010 220F 9010 110 psig | 11510155 F 90to 110 pslg | 331045 F 90 to 110 psig
Gas TI351 Pl1351 Check H7aL L1231 L1741
Piping 65t090F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-
GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 10-27-2017 | Visit Start Time 8:30 AM | Visit Stop Time: 1:30 PM
ggndition: Temperature 36- | ® Clear R Cloudy O Balmy

F
Precip Past 24 hours: 0 | Wind: (inph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Mike with Pro*Pump was on site today hooking part of the new monitoring system for flush pumps

| worked with Andrew and Landon with their flushing clogged line and our pumps that are down
Josh Amon is supposed to be here to work on Dieser pumps next week A-Basin Pump Belts should
be here the first of next week

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed: Operational Status
Fluidyne Aeration System, Including: |
Jet Motive Pumnps X Auto [0 HandOn O Off O InFault
Blower Auto O Hand On O Off O InFault:
CP-1 {Control Panel) X Auto [JHand On O Off O In Fault
Flush Pumps 0 Auto & HandOn O Off O In Fault
Digester Mixing Pumps X Auto [1Hand On [ Off [ in Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current iodified Set Pt | Notes
Static | 60 60
Anoxic | 90 920
Aerobic | 180 180
Blower O Continuous B Cycle
Jet Motive Pumps | ] Continuous X Both O Pump#l [ Pump#2
Digester Pumps O Continuous X Both O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump# 1 60Hz
Jet Motive Pump # 2 60Hz.
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O Yes ® No | 20.8
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
BY ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t010InWC | 88tol110psig | 88to110pslg | Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE 311 TE 321 TE331 TE 341 TE 342 TE31
Data 32t045F 40t0 115 F 35t075F 8010 220F 33t045F 65to 90 F 3510115 F

35.1 83.1 46.6 186.5 35.2 83.3
Glycol TI1m Pl 141 Fl 141 Tl 142 Pl 142 TI111 PI111
Piping 32to45F 35 to 52 psig 25to3.5gpm | 35to50F 33 to 50 psig 38to52F 30 to 48 psig
0il Pl 231 TI231 Pl 232 TI 232 Pl 233 T1 233 Pl 234
Piping 90to 110 psig | 17810 215F 85 to 105 psig 130to 180 F 80tc 100 psig | 168Btc185F 78 to 100psip
Gas PIT 311 TI311 TI31 PDI321 EET TI331 Pl 332
Piping -10t010inwWC | 40to115F 35t075F Oto6inWC | S0tc110psig | 80to 220F 90 to 110pslg
Gas TI341 PI341 Ti 342 P1342 TE 343 P1343
Piping 80to 220 F 50t0 110 psig | 115ta 1S5 F 90to110psig | 33t 45F 90 to 110 psig
Gas Ti 351 Pl 351 Check L 721 231 L 741
Piping 65tc 90 F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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Docket No, E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMIPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin

Date: 10-30-2017

Visit Start Time 2:30 PM | Visit Stop Time: 6:00 PM

Condition: Temperature 32-

58F

& Clear

® Cloudy O Balmy

Precip Past 24 hours: 0.1"

| Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ ITEMS INSPECTED, OPERVATIONS

Wednesday.

Site visit to install new belts and get Basin Pumps running and back on line. Completed Primed the
pumps and they are now running and set on auto. We hope to get digester pumps up and running

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto [ Hand On

O Off O In Fault

Blower

& Auto [ Hand On

O Ooff O InFault:

CP-1 {Control Panel)

X Auto [ Hand On

O Off O In Fault

Flush Pumps

O Auto Hand On

O Off O InFault

Digester Mixing Pumps

X Auto O Hand On

O off [ InFault

CP-1 DATA & SET POINTS;

Cycles Set Paint Current Maoadified Set Pt | Notes
Static | 60 60
Anoxic | 90 20
Aerobic | 180 180
Blower [ Continuous [X Cycle

Jet Motive Pumps

O Continuous Both OO Pump#1 O Pump#2

Digester Pumps

[ Continuous X Both O Sequential

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump #1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? D Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No | 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 312 291 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t010InWC | 88to110psig | 8810 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE311 TE321 TE331 TE341 TE 342 TE31
Data 3210 45F 40to 115 F 35t075F 80tc 220F 3310 45F 65t0 90 F 3510115 F

35.1 33.1 46.6 186.5 35.2 88.3
Glycol TI141 Pl 141 Fl 141 Ti 142 Pl 132 TI111 Pl 111
Piping 32to45F 35to 52 psig 2.5to 3.5 gpm 35to50F 33 to 50 psig 38to52F 30 to 48 psig
0il Pl 231 TI 231 Pi 232 Tl 232 Pl 233 Ti 233 Pl 234
Piping 80t0 110 psig | 178to215F 85 to 105 psig 130to 180F B0to100 psig | 168to185F 78 to 100psig
Gas PIT 311 TI311 TIa21 PDI 321 Pi1331 Ti331 Pt 332
Piping -10to10inWC | 4010 115F 35t075F 0to 6 inWC 90to 110 psig | 80to 220F 90 to' 110psig
Gas TI 341 Pi341 TI342 PI342 TE 343 PI343
Piping BOto220F 9010110 psig | 115t0155F SD0to110psig | 33to45F 50 to 110 psig
Gas Tias51 PI351 Check L1721 Li231 Ll 741
Piping 65 to S0 F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 10-31-2017

Visit Start Time 11:00 Visit Stop Time: 5:00 PM
AM

Condition: Temperature 38- | ® Clear
62F

Cloudy O Balmy

Precip Past 24 hours: 0.0”

| Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Wednesday

Site visit: | noticed the Basin Pumps had failed they were turning but not pumping. 1shut hem down
and worked the remainder of the day trying to get them to pump. | had very little success.

| will try again tomorrow. Josh Amon is scheduled to come to LRF to work on the Digester pumps on

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

& Auto (O HandOn O Off O InFault

Blower Autc O Hand On O Off [ In Fault:
CP-1 (Control Panel) X Auto O HandOn O Off O In Fault
Flush Pumps O Auto R Hand On O Off O In Fault

Digester Mixing Pumps

Autc O Hand On O Off [ In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 20
Aerobic | 180 180
Blower O Continuous X Cycle
Jet Motive Pumps | [] Continuous B Both 01 Pump#1 [1 Pump#2
Digester Pumps [ Continuous X Both 0 Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. Gauge Press.
Fouit? O Yes @ No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t010inWC | 8B8to110psig | B8to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE311 TE321 TE 331 TE341 TE 342 TE31
Data 3210 4SF 40to 115F 35t075F 8010 220F 33to45F 6510 90F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol T 141 Pl141 Fl 141 T1142 Pl 142 Ti111 Plil11
Piping 32t045F 35 to 52 psig 2.5t03.5gpm | 35toSOF 33 to 50 psig 38t052F 30 to 48 psig
0il Pl 231 T1231 Pl 232 Tl 232 Pl 233 Tl 233 Pl 234
Pipin g 90to110pslg | 178to 215F 85 to 105 psig 130t0 180 F 80to 100 psig | 168to 185 F 78 to 1G0psig
Gas PIT 311 TI311 TI321 PD! 321 Pl 331 TI331 Pi332
Piping -10t010inWC | 40to 115 F 35t075F Oto6inWC 90to 110 psig | 80te 220F 50 to 110psig
Gas TI341 P1341 TI342 PI342 TE 343 Pl1343
Piping 80t0220F %0t0110pslg | 115ta 155 F 90to 110pslg | 33to45F 90 to 110 psig
Gas TI 351 P1351 Check t721 L1231 L7491
Piping B5to 90 F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Kevin Date: 10-9-2017

Visit Start Time 11:00 Visit Stop Time: 2:00 PM

Condition: Temperature 85F | I clear

Cloudy O Balmy

Precip Past 24 hours:

[ Wind: (mph): 3-7 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

The MT started stopping and starting again this morning. After talking with Efinity we found a bad
cooling fan that caused the electrical components to overheat. They are going to try to overnight
one and i can replace it in the tomorrow.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto O Hand On O Off O In Fault

Blower

X Auto O Hand On O Off O In Fault:

CP-1 {Control Panel)

X Auto OO HandOn O Off O In Fault

Flush Pumps O Auto B Hand On O Off O In Fault
Digester Mixing Pumps Auto [1Hand On [ Off [in Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 180 180
Blower L] Continuous [X Cycle
Jet Motive Pumps | [] Continuous X Both O Pump#1 O Pump# 2
Digester Pumps O Continuous Both O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerabic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
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BIOGAS & POWER SYSTEMS OBSERVATIONS:

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes E No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 9g 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Prassure Panel HM 331
Data 51010inWC | 83to110psig | 88t0110psig | Ditferential | oo Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE321 TE331 TE341 TE 342 TE3L
Data 32t045F 4010 115F 351075 F 8010 220F 33t045F 65t0 90 F 3510115 F

35.1 83.1 46.6 186.5 35.2 38.3
Glycol TI141 Pl 141 Fl 141 TI142 Pl 142 TI111 Pl 111
Piping A2t045F 351052 psig 25t03.5gpm | 35to50F 33 to 50 psig 3Bto52F 30 to 43 psig
il PI 231 11231 PI1232 TI232 P1233 T1233 PI 234
Piping S0to110psig | 178to 215F 85 to 105 psig 130to 180 F 80to 100 psig | 168to 185F 78 to 100psig
Gas PIT 311 TI311 TI321 PDI 321 P1331 T1331 Pl 332
Piping -10to10inWC | 40to115F 35t0 75 F Oto6iInWC | 90to110psig | 80to 220F 90 to 110psig
Gas TI341 PI341 TI342 PI342 TE 343 P1343
Piping 80t0220F 90to 110 psig | 11510155 F 90to 110 psig | 331045 F 50 to 110 psig
Gas 11351 PI351 Check 11721 LI 231 U741
Piping 65t090F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email

NOTES:
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Jennings Exhibit No, 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECT ION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TQ UPDATE OR RESOLVE ANY ON-
GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 11-01-2017

Visit Start Time 9:00 AM | Visit Stop Time: 6:10 PM

Condition: Temperature 48- Clear

70 F

Cloudy O Balmy

Precip Past 24 hours: 0.0"

| Wind: (mph): 3-6 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

between my attempts.

Site visit: Josh Amon came today and worked on both Digester pumps he and his helper weare from
10:15 until 6:00, he was able to get both pumps running but one has a leak in the priming cap and is
so full of sludge ha we had to shut it down. Josh will order and .install a new cap.. | spent the whole
day working on the Basin pumps. [ finally had to open the right-hand pump and found that the
check valve flapper had broken off and was in the pump. [ still could not get them to prime and run.
I contacted Mike Osborne and he is to send me some data. IU assisted Josh with his repair in-

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Aute (O Hand On O Off O InFault

Blower

Auto O Hand On O Off [ In Fault:

CP-1 {Control Panel)

Bd Auto O Hand On O Off O InFault

Flush Pumps

O Auto Hand Gn O Off O In Fault

Digester Mixing Pumps

X Aute O Hand On [ Off O In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 80 90
Aerobic | 180 180

Blower O Continuous [X Cycle
Jet Motive Pumps | [ Continuous & Both O Pump#t O Pump#2
Digester Pumps O Continucus X Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes

Jet Motive Pump #1 60Hz

Jet Motive Pump # 2 60Hz

Blower 30Hz
Anaerobic
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Jennings Exhibit No. 12
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate . Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes ® No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Foult? O Yes No 95852 1174 99 43,7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t010InWC | B8to110psig | 88t0110psig | Differential | poor Hours

-0:1 97.39 918 2.0 7060
Temperature | TE141 TE311 TE321 TE 331 TE 341 TE 342 TE31
Data 32t045F 40to115F 35t075F 8010 220 F 33t045F 65to 80 F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol i Pl 141 Fl141 Ti142 Pl 142 TI111 Pl111
Piping 3210 45F a5to52psig | 25to35gem | 35toS50F 331650psig | 38to52F 3010 48 psig
Oil Pl 231 Ti231 Pl 232 Ti232 Pl 233 T1233 Pl 234
Pipin g S0to 110 psig | 178 to 215F 85 to 105 psig 130to 180F 80 to 100 psig | 168to 185F 78 to 100psig
Gas PIT 311 Ti 311 Ti321 PDI321 Pl 331 TI331 P1332
Piping -10to10inWC | 40t 115F 35t075F Oto6InWC | 80to110psig | 80to220F 90 to 110psig
Gas T1341 Pl 341 TI342 Pi342 TE 343 P1343
Piping 8010 220F 80to 110 psig | 115t0155F S0to 110 psig | 33to45F 90 to 110 psig
Gas Ti351 Pl 351 Check u7zz21 L1231 Li741
Piping 6510 90 F 881015psiE | | dicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESGLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS].

Entry Made By: Marvin Date: 11-02-2017

Visit Start Time 4:00 PM | Visit Stop Time: 6:15 PM

Condition: Temperature 48- Clear
73F

Cloudy O Balmy

Precip Past 24 hours: 0.0"

| Wind: {(mph): 3-6 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

to the Try Try and Try again

Site visit: | worked on getting the Basin Pumps primed and finally was able to get them(l thought)
both pumping [ ran pumps and blower for a little over an hour. |shut down the right pump and
found that the left one was not sucking from the basin but pulling off the right pump. O Well back

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

let Mative Pumps

X Aute CJHandOn O Off O In Fault

Blower

Auto O HandOn O Off [ In Fault:

CP-1 (Control Panel)

X Auto. CDHand On O Off OO In Fault

Flush Pumps

O Autec ®E Hand On O Off OO In Fault

Digester Mixing Pumps

Auto COHand On O Off [lIn Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Maodified Set Pt | Notes
Static | 60 60
Anoxic | 90 S0
Aerobic | 180 180
Blower [ Continuous & Cycle
Jet Motive Pumps | [ Continuous Both O Pump#1 O Pump#2
Digester Pumps O Continuous Both [1Sequential
MOTOR DATA:
Aerohic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTENMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? [ Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Qut
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t010inWC | 88t0110psig | 88t 110psiz | Differential | poor Hours

-0.1 197.39 91.8 2.0 7060
Temperature | TE 141 TE 311 TE 321 TE331 TE 341 TE 342 TE3
Data 321045 F 40t0115F 35t 75 F 80to 220F 33ta45F 65t090F 35t0115F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Ti141 pl141 Fl141 TI142 Pl 142 Ti111 PI 111
Piping 32t045F 35to 52 psig 25t03.5gpm | 35to50F 33 to 50 psig 38to52F 30 to 48 psig
0il Pl 231 231 P1 232 T 232 P1233 TI233 Pl 234
Pipin g 90to110psig | 178to 215F 85 to 105 psig 130to 180 F 80to 100 psig | 168t0185F 78 to 100psig
Gas PIT311 TI311 TI321 PDI1321 Pi331 Ti331 Pl 332
Piping -10to10iNWC | 40to115F 35ta 75F Oto6inWC | 90to110psig | 80t 220F 50 to 110psig
Gas Ti3a1 TS TI342 P1342 TE 343 Pl 343
Piping 8010 220F 9010110 pslg | 115to155F 90to 110pslg | 3310 45F 90 to 110 psig
Gas T 351 Pl 351 Check L721 11231 L1741
Piping 65t0S0F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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Docket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TG MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 11-03-2017

Visit Start Time 2:30

PM | Visit Stop Time: 4:30 PM

Condition: Temperature 48- Clear
73F

Cloudy O Balmy

Precip Past 24 hours: 0.0"

| Wind: (mph): 3-6 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

weekend and try again on Monday

Site visit: | worked on getting the Basin Pumps to work no luck | will read and study over the

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto [ Hand On

O Off O InFault

Blower

Auto O Hand On

O off O InFault:

CP-1 (Control Panel)

™ Auto [ Hand On

O Off O InFault

Flush Pumps

O Auto Hand On

O Off O InFault

Digester Mixing Pumps

Auto [ Hand On

O off O In Fault

CP-1 DATA & SET POINTS;

Cycles 'Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerohic | 180 180
Blower | O Continuous Cycle
Jet Motive Pumps | (] Continuous X Both O Pump#l [ Pump#2
Digester Pumps (3 Continuous Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press.” | Outlet Press. | Gauge Press.
Fault? 00 Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power QOut
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301
UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
-5t010inWC | 88to110psig | 88to 110 psig Differential Hours
Data Door
0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE 321 TE331 TE341 TE 342 TE31
Data 321045F 40t0115F 35t075F 80to 220F 331045 F 65to 9OF 3510115 F
35.1 83.1 46.6 186.5 35.2 33.3
Glycol T 141 Pl 141 Fl141 TI142 Pl 142 Ti111 Pi 111
Piping 321045F 35to52psig | 25to3.5gpm | 35toS0F 33t050psig | 38toS2F 30 to 48 psig
oil Pl 231 Ti231 Pl 232 Ti232 Pi 233 TiI233 Pl 234
Piping 90to110psig | 178to215F 85 to 105 psig 130to0 180F 8010100 psig | 16Bto185F 78 to 100psig
Gas PIT 311 T1311 TI321 PDI 321 PI 331 TI331 Pl 332
Piping -10to10inWC | 40to 115 F I5t075F Oto6inWC | S0to110psiy | 800220 F S0 to 110psig
Gas TI341 Pl1341 Ti342 Pi1342 TE 343 Pl 343
Piping 80to220F 90t 110 psig | 115t0 155 F S0to 110 pslg | 33to45F 90to 110 psig
Gas TI351 PI351 Check L1721 L1231 741
Piping 65t090F B8 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD 8E COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin

Date: 11-06-2017

Visit Start Time 7:45 AM | Visit Stop Time: 12:30 PM

Condition: Temperature 48-

73F

Balmy

O Clear

R Cloudy spitting rain O

Precip Past 24 hours: 0.15"

| Wind: (mph): 3-6 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit: | worked on getting the Basin Pumps to working | pumped and ran the Blower for about
3.5 to 4 hrs. The digester {Only one was working} is clogged Kevin and | will work on it tomorrow. |
found a small snag {may have come from Mower} in the cover at the ground /cover edge on the

North side. | taped it and if we have time we might weld it tomorrow. | shut the MT down to save
the gas for tomorrow.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, including:

let Motive Pumps

X Auto [ Hand On

O Off [ InFault

Blower

Auto O Hand On

O off O In Fault:

CP-1 {Control Panel)

Auto [ Hand On

O Off O In Fault

Flush Pumps

O Auto Hand On

O Off O InFault

Digester Mixing Pumps

X Auto [ Hand On

O off O In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 180 - 180
Blower O Continuous X Cycle
Jet Motive Pumps | [] Continuous & Both O Pump#1 O Pump#2

Digester Pumps

[ Continuous X Both [ Sequential

MOTOR DATA:

Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 604z
Jet Motive Pump # 2 60Hz
Blower 30Hz
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Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
‘Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O Yes No 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Cut
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 251 3

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5 to 10 InWC 83 te 110psig | 88 to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE 311 TE 321 TE 331 TE 341 TE 342 TE3
Data 32t045F 40t0 115 F I5ta75F 80to 220 F 33ta45F 65to 90 F 35t0115F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Tl 141 Pl 141 Fl 141 TI 142 Pi 142 TI111 Pi111
Piping 32t045F 35 to 52 psig 25t03.5gpm | 35t050F 33 to 50 psig 38to52F 30 to 48 psig
0il Pl 231 T 231 Pl 232 TI232 Pl 233 'T1233 P1234
Piping S0t0110psig | 178t0215F | 85to105psiz | 130t0180F | 80to100psig | 168t0185F | 78to'100psig
Gas PIT311 Ti311 TI321 PDI 321 Pi331 TI331 P332
Piping -10t010InWC | 4010 115F 351t075F Oto6INWC | S0to110psig | 80to 220F 50 to 110psig
Gas TI341 PI341 TI 342 Pl 342 TE 343 PI343
Piping 8010 220F 90to 110 psig | 115t0155F 90to 110 psig | 33to45F 90 to-110 psig
Gas Ti351 Pl 351 Check L1721 L 231 L 741
Piping 65ta 90 F 8B1015psig | |0 dicarars
PERSONNEL PRESENT:
Name Affiliation Phone Number/Emuail
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
[MPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Date: 11-07-2017

Marvin/Kevin

Visit Start Time 7:45 AM | Visit Stop Time: 12:00PM

Condition: Temperature 48- O Clear

73F

B Cloudy raining

0 Balmy

Precip Past 24 hours: Trace”

| Wind: (mph): 3-6 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

try again tomorrow.

Site visit: Kevin and Marvin met with Jeff C. and the testing team from Duke. The Chiller failed, and
we were unable to do gas test. Kevin called in for service on the chiller and conditioner and they are
scheduled to come to LRF tomorrow. Kevin and | were able to flush out the crossover line Digester
to Basin and flush out the Digester pump. The basin Pumps are still not working properly. We will

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

let Motive Pumps

B4 Auto [ Hand On

O off O InFault

Blower Auto [1 Hand On O Off [ !nFault:
CP-1 (Control Panel) & Auto (DHandOn O Off O In Fault
Flush Pumps O Auto Hand On O Off O In Fault
Digester Mixing Pumps B Auto D Hand On [ Off [ In Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 a0
Aerobic | 180 180
Blower [ Continuous X Cycle
let Motive Pumps | [] Continuous X Both [0 Pump#1 [ Pump#2
Digester Pumps O Continuous [ Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump# 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
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Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes ® No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Qut
Fault? O Yes ® No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -51010iWC | 88t0110pslg | 88t0110psig | Differential | poor Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE 321 TE 331 TE341 TE 342 TE 31
Data 32t04SF 40to11SF 35t075F 80 to 220 F 33t045F 65t0 90 F 35t0 115 F

35.1 33.1 46.6 186.5 35.2 88.3
Glycol Ti141 Pi141 Fl 141 TI 142 Pl 142 TI111 Pl 111
Piping 32t045F 35t052psig | 2.5to3.5gom | 35to50F 33to50psig | 38to52F 30 to 48 psig
0il Pl 231 T1231 Pl 232 TI232 Pl 233 T 233 Pl 233
Piping 90to11Qpslg | 178t0 215F B5 to 105 psig 130to 1BOF 80to 100 psig | 168t0185F 78 to 100psig
Gas PIT 311 TI311 TI321 PD{ 321 PI 331 TI 331 Pl1332
Piping -10to10inWC | 40to115F 35t075F 0to6inWC 9010110 psig | 80to 220F 80 to 110psig
Gas T34 Pl31 TI 342 Pl 342 TE 343 PI343
Piping 80to220F 9010110 psig | 115t0155F S0tc 110 psig | 33t045F 90 to 110 psig
Gas TI 351 Pi351 Check L7221 L1231 1741
Piping 65ta 90 F 881015psig | o iavore
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 11-08-2017

Visit Start Time 7:30 AM | Visit Stop Time: 12:30PM

Condition: Temperature 48- | [ clear
58F

Cloudy raining

O Balmy

Precip Past 24 hours: 0.15"

| Wind: (mph): 3-6 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit: [ met with service man to find out about the chiller and after checking everything and
consulting with all the Tech discovered a bad heat exchanger and all the coolant had leaked out.
They are ordering the needed parts and will return to complete the service call as soon as possible.
The basin Pumps are still not working properly. | was able to remove the Vacuum gauge and will get
parts ta re-install. We will try again tomorrow to get them running.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

B Auto [ Hand On

O Off O InFault

Blower

Auto O Hand On

O off O In Fault:

CP-1 (Control Panel)

] Auto [ Hand On

O Off O In Fault

Flush Pumps [0 Auto ® HandOn O Off O In Fault
Digester Mixing Pumps B Auto [DHand On 0] OFf [Jin Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Madified Set Pt | Notes
Static | 60 60
Anoxic | 90 S0
Aerohic | 180 180
Blower O Continuous Cycle
Jet Motive Pumps | [] Continuous [ Both O Pump#1 [ Pump#2
Digester Pumps [ Continuous X Both 0O Sequential
MOTOR DATA:
Aerchic Run Time Set Speed Notes
Jet Motive Pump# 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 48 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Qutlet Press. | Gauge Press.
Fauit? O Yes ® No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Qut
Foult? O Yes ® No | 95852 1174 ' 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5 to 10 InWC 88t0110psig | BBto 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature TE 141 TE311 TE 321 TE 331 TE 341 TE 342 TE31
Data 32t045F 40to115F 35t075F 8010 220F 331045F 65t090F 3510 115F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Ti142 Pl 141 Fl141 T1142 Pl142 TI111 Pl 111
Piping 32to45F 351052 psig 2.5t03.5 gpm 3StoS0F 33 to 50 psig 38t052F 30 to 48 psig
oil -Pl1231 Tl 231 Pl1232 T1232 PL 233 TI233 Pl 234
Piping S0to110psig | 178to215F | 85t0105psig | 130to180F | 80to100psig | 168t0185F | 78to100psig
Gas PIT 311 TI311 i EF PDI321 PI331 TI331 Pl 332
Piping -10t010inWC | 40to115F 35t075F 0to 6 InWC 90to 110 psig | 80t0 220F 90 to 110psig
Gas T34l Pl 341 Ti342 PI342 TE 343 P1343
Piping 80to220F 90to110pslg | 11510155 F 90t 110psig | 33todSF 90to 110 psfg
Gas T1351 Pl 351 Check L 721 L1231 L1741
Piping 65to90F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 11-09-2017

Visit Start Time 2:30 PM | Visit Stop Time: 5:30PM

Condition: Temperature 48- | q clear

b8F

® Cloudy raining

O Balmy

Precip Past 24 hours: 0.15”

[ Wind: (mph): 3-6 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit: I picked up parts for Digester pump and Basin pump. | installed parts and got both
Digester pumps running | installed parts for Vacuum meter but pumps just will not work | plan to call
in Mike Osborne tomorrow. [ did a site inspection of cover and | believe we have a leak at the NW
anchor point. |took pictures and sent to Kevin who will share with PPF. It seems as long as we keep
water over the area we are OK for now since we do not have pressure but volume.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps & Auto O Hand On O Off O In Fault
Blower Aute O Hand On O Off O In Fault:

CP-1 {Control Panel)

X Auto O Hand On

O Off O In Fault

Flush Pumps

O Auto X Hand On

O Off O In Fault

Digester Mixing Pumps

X Auto [ Hand On

O off O In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Madified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 180 180
Blower [ Continuous Bd Cycle
Jet Motive Pumps | [T Continuous X Both [0 Pump#1 [ Pump#2
Digester Pumps O Continuous (X Both [ Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet-Pressure | Inlet Temp Power Qut
Fault? O Yes No 95852 1174 ag 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5to 10 inwWC B8to110psig | 88 to 110 psig Differential Daor Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE 311 TE 321 TE 331 TE 341 TE 342 TE31
Data 321t045F 4010115 F 35t 75F 80to 220F 331045 F 65t0 90 F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Tl 141 Pl1141 Fl 141 Ti142 P1142 Tii11 Pi111
Piping 321045F 35to52psig | 2.5t03.5gpm | 35t650F 33to50 psig | 38to52F 30 to 48 psig
Qil P1231 Tl 231 Pl 232 Ti 232 Pl 233 T[233 Pl 234
Piping 90to1i0psip | 178to215F 85 to 105 psig 130t0 180 F 8010 100 psig | 1685t0185F 78 to 100psig
Gas PIT 311 TI311 Ti321 PDI 321 Pi 331 TI331 Pi 332
Piping -10to10inWC | 40to 115F 35t075F OtoBINWC | 90to110psig | B0to 220F 50 to 110psig
Gas TI341 PI331 TI342 PI 342 TE 343 Pl 343
Piping 80t0220F 90 to 110 psig. | 11510155 F 90to 110 psig | 33to45F 90to 110 psig
Gas Tt 351 PI 351 Check L1721 L1231 L1741
Piping 65t0 90 F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Nome Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD 8E COMPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 11-10-2017 | Visit Start Time 11:00 Visit Stop Time: 6:30PM
AM
gg“:_i’ﬁl;m: Temperature 46- | ] Clear X Cloudy raining O Balmy

Precip Past 24 hours: Trace in late
11-09-17"

afternoon | Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

| am going home.

Site visit: | met with service Tech and installed heat exchanger and loaded Glycol. | worked on Basin
Pumps and got them running for 6 hours with blower running 3 tried to restart them but failed time
for the man MT Is running and | reattached cable for Flush Pump the crossover pipe is flowing great.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including;

Jet Motive Pumps

[ Aute OHand On O Off O InFault

Blower

X Auto O Hand On O Off O In Fault:

CP-1 (Control Panel)

X4 Auto (OHandOn O Off O In Fault

Flush Pumps [0 Autc B HandOn 0 Off O InFault
Digester Mixing Pumps Auto U Hand On 01 Off U InFault

CP-1 DATA & SET POINTS;

Cycles ‘Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic |90 90
Aerobic | 180 180
Blower I Continuous [X Cycle
Jet Motive Pumps | [J Continuous X Both 00 Pump#1 [ Pump#2
Digester Pumps 1 Continuous (X! Both [ Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
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Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O Yes ® No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Foult? O Yes ® No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Yy ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure. Panel HM 331
Data -5 to 10 InWC B8 ta 110psig | 2Bto 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE 311 TE 321 TE3n TE 341 TE 342 TE31
Data 32t045F 40to 115 F 35t0 75 F 80to 220F 33to45F 65to 90 F 3510115F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Tl 141 Pl 141 Fl141 TI142 Pl 142 TI111 PI111
Piping 32t045F 35t052psig | 25t03.5gmm | 35t050F 33to50psig | 38to52F 30 to 48 psig
oll P1231 TI231 PI1232 TI232 Pl 233 TI233 Pl 234
Piping 90to110psig | 178t0215F | 85to105psig | 130t0180F | 80to100psly | 168t0185F | 78 to 100psig
Gas PIT 311 TI311 TI321 PD1321 P1331 Tia31 PI 332
Piping -10t010inWC | 40t0115F 351075 F 0toBinWC | 90to110psig |‘80to 220F 90to 110psig
Gas TI341 PI341 [ TI342 PI1342 TE 343 Pi343
Pipin g 80to 220F 90to110psig | 115to I55F 90to110pslg | 33t045F 90 to 110 psig
Gas TI351 Pl 351 Check L1721 Li231 L1741
Piping 65t080F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 11-14-2017

Visit Start Time 11:00 Visit Stop Time: 2:00PM
AM

Condition: Temperature 46- X Clear

58-47F

Cloudy O Batmy

Precip Past 24 hours: 0"

| Wind: (mph): 4-8 mph

PURPQSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit: [ worked with Basin pumps and worked with Andrew on flushing

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto OHand On O Off O In Fault

Blower

Auto O Hand On O Off O In Fault:

CP-1 (Control Panel)

X Auto OO Hand On O Off O In Fault

Flush Pumps

O Auto ® HandOn 0O Off O InFault

Digester Mixing Pumps

K Auto OO Hand On E1Off O InFault

CP-1 DATA & SET POINTS;

Cycles Set Point Current NMadified Set Pt | Notes
Static | 60 60
Anoxic | 90 80
Aerobic | 180 180
Blower [J Continuous B Cycle
Jet Motive Pumps | [ Continuous & Both O Pump#1 O Pump#2
Digester Pumps [ Continuous X Both O Sequential
MOTOR DATA:
Aerabic Run Time Set Speed Notes
Jet Motive Pump#1 | 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O Yes ® No | 208
Microturbine Speed Exit Temp Inlet Pressure { Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t0 10 InwC 88t0110psig | 83to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE32N TE331 TE 341 TE 342 TE31
Data 32t045F 40t0115F 35t075F 20to 220F 33to45F 65to0F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol T 141 Pl 141 Fl141 TI142 Pl 142 TI111 Pl 111
Piping 321t045F 35to0 52 psig 25t03.5egpm | 35to50F 33 to 50 psig 38t052F 30 to 48 psig
oil Pi231 Ti231 Pl 232 TI232 Pl 233 T1233 P 234
Piping S0to130psig | 178to215F | 85t0105psig | 130to180F | 80to100psiy | 168t0185F | 78 to100psig
Gas PIT 311 TI311 Ti321 PDI 321 P1331 TI331 Pi 332
Piping -10to10inWC | 40to 115F 3Sta75F Oto6iInWC | 90to110psig | BOto220F 50 to 110psig
Gas Ti 341 Pl 341 Ti342 Pl1342 TE 343 P1343
Piping 80to 220 F 90to110psig | 115t 155 F 90to 110psig | 33t045F 90t0 110 psig
Gas TI351 P1351 Check 721 L1231 L1741
Piping 65090 F 881015pslE | o icarare
‘PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, CR CORRECTIVE ACTIONS),

Entry Made By: Marvin

Date: 11-16-2017

AM

Visit Start Time 11:00 Visit Stop Time: 1:15PM

Condition: Temperature 46- Clear Cloudy

58-47F

O Balmy

Precip Past 24 hours: 0°

| Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit: | worked with Basin pumps and worked with Andrew on flushing pumped surface water
Worked with Dr. Marc Talked with Andrew we are still clogged

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps.

X Auto [ Hand On

O off O In Fault

Blower

X Auto O Hand On

O off [ In Fault:

CP-1 (Control Panel)

X Auto

O Hand On

O Off O InFault

Flush Pumps O Auto ® HandOn I Off I InFault
Digester Mixing Pumps X Auto [DHand On OO Off O lInFault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 9290
Aerobic | 180 180
Blower [ Continuous Cycle

Jet Motive Pumps

O Continuous X Both O Pump#l O Pump#2

Digester Pumps

-0 Continuous [X Both O Sequential

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes ® No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Qut
Fauit? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 291 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PiT 331 PIT 351 Pressure Panel HM 331
Data -5t010InwC | 88to110psig | 88to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE 311 TE321 TE331 TE 341 TE 342 TE31
Data 32t045F 40t0115F 35t0 75 F 80to 220F 33t045F 65t0 90 F 35t0115F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol TI141 Pl 141 Fl141 Ti142 Pl 142 Ti111 Pl 111
Piping 32to45F 35to52pslg | 2.5to3.5gpm | 35to50F 33ta50psig | 38to52F 30to 48 psig
0il Pl 231 T 231 Pl 232 T1232 Pl 233 TI 233 Pl 234
Piping 90to110psig | 178t0215F | 85t0105psig | 130t0180F | 80to100psig | 168t0185F | 78to 100psig
Gas PT 311 TI311 TI1321 PD1321 PI331 Ti331% Pl332
Piping -10to10inWC | 40to115F 35t075F 0to6inwWC 90to 110 psig | 80to 220F 80 to 110psig
Gas - TI341 Pl 341 TI342 P1342 TE 343 Pi1343
Piping 8010220 F 9010110 psig | 115t0 155 F 90to110psig | 33ta45F 90 to 110 psig
Gas Ti 351 P1351 Check L721 L 231 Li741
Piping 65t050F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {(INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Kevin

Date: 11-21-2017

Visit Start Time 9:30 AM | Visit Stop Time: 12:15 PM

Condition: Temperature 49

Clear

Cloudy

O Balmy

Precip Past 24 hours: 0"

| Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Took water samples.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Mative Pumps

Autc [ Hand On

O Off O In Fault

Blower

Auto [ Hand On

O off [ InFault:

CP-1 (Control Panel)

& Auto [ Hand On

O Off O InFault

Flush Pumps O Auto Hand On O Off O In Fault
Digester Mixing Pumps X Auto [0 Hand On [ Off [ InFault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60

Anoxic | 90 90

Aerobic | 180 180
Blower [0 Continuous & Cycle

Jet Motive Pumps

[ Continuous B Both O Pump#1l OO Pump#2

Digester Pumps

O Continuous Both 0O Sequential

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Qutlet Press. | Gauge Press.
Foult? O Yes ® No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
BY ON 31.2 29.1 301

UNISON GAS CONDITIONING LCG
Pressure PIT 311 PIT 331 PIT 351 Prassure Panel HM 331
Data -5to10inWC | 88to110pslg | B8 ta 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE 311 TE321 TE331 TE 341 TE 342 TE3L
Data 321045F 40t0 115 F 35t0 75 F BOto 220 F 331045F 6510 90 F 3510115 F

35.1 33.1 46.6 186.5 35.2 88.3
Glycol Tl 141 Pil141 Fi 141 TI142 Pl 142 TI111 P1111
Piping 32t045F 35 to 52 psig 25to3.5gpm | 35to50F 33 to 50 psig 38to52F 30 to 48 psig
0il PI231 TI231 P1232 TI 232 Pl 233 TI 233 Pl 234
Piping 90to110psig | 178t0o215F | B5to105psig | 130t0180F | B0to100psig | 168to185F | 780 100pslg
Gas PIT 311 TI311 TIaz1 PDI 321 Pl 331 TI331 Pl332
Piping -10t010inWC | 40to145F 351075 F Oto6inwC | 90t0110psig | 80to220F 90 to 110psig
Gas TI341 Pi341 TI 342 P1342 TE 343 PI343
Piping BOt0220F 90t0110psig | 115t0155F 90to 110 pslg | 33t045F 90 to 110 psig
Gas TI351 Pi351 Check t721 L1231 741
Piping 65t0S0F 8810 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS].

Entry Made By: Kevin and Date: 11-28-2017
Marvin

Visit Start Time 8:30AM | Visit Stop Time: 4:45PM

Condition: Temperature 28- R Clear
62

X Cloudy O Balmy

Precip Past 24 hours: 0"

[ Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

pump

Site visit to meet with Unison for skid service flushed barn 9 and ran water through 6-7-8 Got the
Basin pumps running and the ran from11:00-4:00 with Blower of and on. Started the Auto surface

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto O Hand On O Off O In Fault

Blower

X Auto. O Hand On O Off [ In Fault:

CP-1 {Control Panel)

B Auto OO Hand On [0 Off O In Fault

Flush Pumps 0 Auto ® HandOn O Off O InFault
Digester Mixing Pumps & Auto [1Hand On [ Off [l In Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Moadified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
i Aerobic | 180 180
Blower J Continuous Cycle
Jet Motive Pumps | ] Continuous R Both 1 Pump#1 O Pump#2
Digester Pumps [ Continuous Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pumpii 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
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Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Qutlet Press. | Gauge Press.
Foult? O Yes ® No | 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Pane! HM 331
Data -5t010inWC | 88to110psig | B3to110psig | Differential | paor Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE 311 TE321 TE331 TE 341 TE 342 TE31
Data 32t045F 40to 115 F 351075 F 80to 220F 331045 F 65 to 90 F 3510115 F

35.1 83.1 46.6 186.5 35.2 83.3
Glycol TI141 Pl 141 Fl141 Ti 142 P1142 111 Pl 111
Piping 32to45F 35 to 52 psig 25to3.5gpm | 35te50F 33 to 50 psig 3Bto52F 30 to 48 psig
oil pI231 TI231 Pi1232 Ti 232 Pi233 71233 Pl 234
Piping 90tc110psig | 17Bt021SF | B5t0105pslg | 130t0180F | BOto100psig | 168to185F | 78 to 100psig
Gas PIT 311 TI311 Ti321 PDI 321 Pl 331 Ti331 P1332
Piping -10tol0inWC | 40ta115F 35t075F Dto 6inWC 90tc 110 psig | 80to 220F 90 to 110psig
Gas Ti3gn PI341 TI 342 Pl1342 TE 343 Pl 343
Piping B0to 220F 90to 110 psig | 115t0155F 90to110pslg | 33to45F 50 to 110 psig
Gas Ti351 PI351 Check Li721 1231 U741
Piping 65 to S0 F 88101558 | |ndicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Kevin

Date: 11-29-2017

Visit Start Time 8:30AM

Visit Stop Time: 4:00PM

Condition: Temperature 28-
62

B Clear

Cloudy

O Balmy

Precip Past 24 hours: 0"

| Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

water check and System check

Site visit to meet with Unison for skid service flushed barn 9 and ran water through 6-7-8 Surface

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

Bd Auto OO HandOn O Off O InFault

Blower Auto O Hand On O Off O In Fault:
CP-1 (Control Panel) & Auto [0 HandOn O Off O InFault
Flush Pumps O Autc X Hand On O Off O In Fault

Digester Mixing Pumps

X Auto O Hand On 0 Off [ In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 180 180
Blower U Continuous Cycle
Jet Motive Pumps | [ Continuous ® Both [ Pump#1 O Pump#2
Digester Pumps O Continuous B Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump# 1 60Hz
Jet Motive Pump# 2 60Hz
Blower 30Hz
Anaerobhic
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Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes No. | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? [1 Yes ® No | 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT311 PIT331 PIT 351 Pressure Panel HM 331
Data Stol10InwWC | 88to110psig | 88to110psig | Differential Doar Haurs

-0.1 97.39 91.8 2.0 7060
Temperature | TE 141 TE311 TE 321 TE331 TE 341 TE 342 TE31
Data 321045 F 4010 115F 35t0 75 F B0to 220°F 33to4sF 65to 90F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
‘Glycol Ti131 Pl 141 Fl 141 Ti142 Pl 142 TI111 Pl 111
Piping 32to45F 35to 52 psig 2.5 to 3.5 gpm 35to50F 33 to 50 psig 38to52F 30to 48 psig
oil P1231 TI231 PI232 Ti232 Pl 233 Ti 233 Pl 234
Piping 90to110psfg | 178t 215F 85 to 105 psig 130to 180 F B0to 100 psig | 168to185F 78 to 100psig
Gas PIT311 TI311 TIa21 PDI321 Pl 331 Ti331 Pl 332
Piping -10t010inWC | 40to115F 351075F Oto6inWC | 90to110psig | 80to 220F 90 to 110pslg
Gas TI3gq Pl341 TI342 PI342 TE 343 P1343
Piping 80t0220F 90to 110 pslg | 115to 155 F 90to 110pslg | 33to 45 F 90 to 110 psig
Gas Ti351 Pl1351 Check 0721 L1231 Lt 741
Piping 65t090F 88to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED (INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Kevinand Date: 11-30-2017

Marvin

Visit Start Time 8:15AM | Visit Stop Time: 3:30PM

Condition: Temperature 30- K’ Clear

62

R Cloudy

O Balmy

Precip Past 24 hours: 0"

[ Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to pump from LAGOCN to Digester. We pulled the Plug and are flushing # 9 and
overflowing barns 6 and 8. We finally have enough water in Digester to flow across to Basin keeping
the cross over pipe open, we put the Boat in the Basin and Kevin unclogged the overflow holes
bringing water from Lagoon to the Basin.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Qbserved:

Operational Status

Fluidyne Aeration System, Including:

Jet Motive Pumps

X Auto ] Hand On

O Off O InFault

Blower

Auto [J Hand On

O off U In Fault:

CP-1 (Control Panel)

Auto UHand Qn

O Off O InFault

Flush Pumps O Autc X Hand On. O Off O In Fault
Digester Mixing Pumps Auto CdHand On O Off L[] In Fault
CP-1 DATA & SET POINTS;
Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 90 S0
Aerobic | 180 180
Blower [ Continuous X Cycle
Jet Motive Pumps | [J Continuous X Both O Pump#1 O Pump#2
Digester Pumps O Continuous X Both [ Sequential
MOTOR DATA:
Aercbic Run Time Set Speed Notes
Jet Motive Pump# 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
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Anaerobic
Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Fault? O] Yes ® No 20.9
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
Y ON 31.2 281 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5to 10 inWC B8t0110psig | 88to 110 psig Differential Door Hours

-0.1 97.39 91.8 2.0 7060
Temperature | TE141 TE311 TE321 TE33 TE 341 TE 342 TE31
Data 32t045F 40t0 115 F 35t0 75 F 8010 220 F 331045 F 65to S0 F 35t0 115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol T 141 Pl 141 Fl 141 Ti142 Pl 142 TI111 Pi111
Piping 32to45F 35 to 52 psig 25t03.5gpm | 35to50F 33 to 50 psig 38to52F 30 to 48 psig
oil P1231 TI231 P1232 T1232 Pi 233 Ti233 Pi234
Piping S0t0110pslg | 178t0215F | 85t0105psig | 130to180F | 80to100psly | 168t0185F | 78 to 100psig
Gas PIT 311 Ti311 Ti321 PDI 321 Pl 331 TI1331 Pl 332
Piping -10tol0inWC | 40to11SF 35to75F Oto 6 InWC 90to 110 psig | BOto 220F 90 to 110psig
Gas Tl 341 P1341 TI342 Pl 342 TE 343 Pl 343
Piping 80t0 220 F 90to 110 psig | 115t0 155F 90to 110 psig | 33to45F 50 to 110 psig
Gas TI351 P1351 Check 721 L 231 L 741
Piping 65tD90F 88to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email
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LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET

IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE
VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS).

Entry Made By: Marvin Date: 12-05-2017 | Visit Start Time 10:00AM | Visit Stop Time: 2:30PM
giﬁondition: Temperature O Clear K Cloudy O Balmy
Precip Past 24 hours: 0" | Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit to meet with Mike Osborne for service of basin pumps and installing of back flow flappers
washed my boat out and found the plug broken and will need replacing, Basin pumps are now back
on automatic and Andrew is flushing

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed: Operaticnal Status

Fluidyne Aeration System, Including:
Jet Motive Pumps &I Auto [1Hand On O Off O InFault
Blower Auto O HandOn O Off O In Fault:
CP-1 (Control Par_aeI) X Auto COHandOn O Off O InFault

Flush Pumps O Auto X Hand On O Off O In Fault

Digester Mixing Pumps & Auto (D Hand On [ Off [ In Fault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Modified Set Pt | Notes
Static | 60 60
Anoxic | 20 90
Aerobic | 180 180
Blower [0 Continuous Cycle

Jet Motive Pumps

J Continuous Both O Pump#l O Pump#?2

Digester Pumps

[ Continuous Both 0O Sequential

MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump it 2 60Hz
Blower 30H:z
Anaerobic

Page 1 of 2
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Jennings Exhibit No. 12
Docket No, E-7, Sub 1162

Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes ® No | 209
Microturbine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
YON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5to10InWC | 8Bto110psig | 88to 110 psig Differential Door Hours

01 97.39 91.8 2.0 7060
Temperature | TE141 TE311 TE 321 TE 331 TE 341 TE 342 TE31
Data 32t045F A0to115F 35t075F 80to 220F 33t045F 6510 90 F 3510115 F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol T(141 Pl 141 Fl131 T 142 Pl 142 111 Pl111
Piping 321t045F 35 to 52 psig 25t03.5gpm | 35to50F 33 to 50 psig 38to52F 30 to 48 psig
0il Pi 231 T 231 Pl232 T1232 Pl 233 Tl 233 Pl 234
Piping 90t0110psig | 178t0215F | 85to105psig | 130to180F | BOto100psig | 168t0185F | 78 to 100psig
Gas PIT 311 TI311 TI321 PDI 321 PI331 TI331 Pl 332
Piping -10tol0InWC | 40to 115 F 35t075F 010 6inWC 90to110 psig | 80to220F 90 to 110psig
Gas T 341 P1341 T1342 PI342 TE343 PI343
Piping BOt0 220F 50to110psig | 115to 155 F 90to110pslg | 33t045F 90 to 110 psig
Gas TI351 P1351 Check u721 L1231 LI 741
Piping 6510 90F 88 to 15 psig Indicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email

Page 2 of 2
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Jennings Exhibit No. 12
Dacket No. E-7, Sub 1162

LOYD RAY FARMS INSPECTION, OPERATIONS & MAINTENANCE LOG SHEET
IMPORTANT: AN INSPECTION, OPERATIONS & MAINTENANCE LOG SHOULD BE COMPLETED FOR EVERY SITE

VISIT; PLEASE REVIEW PREVIOUS LOG ENTRY AND PROVIDE INFORMATION TO UPDATE OR RESOLVE ANY ON-

GOING ISSUES NOTED {INCLUDING BUT NOT LIMITED TO MAINTENANCE, REPAIRS, OR CORRECTIVE ACTIONS]).

Entry Made By: Marvin

Date: 12-14-2017 | Visit Start Time 12:30PM | Visit Stop Time: 3:15PM

C46ondition: Temperature
1 44~

O Clear Cloudy

O Balmy

-Precip Past 24 hours: 0"

| Wind: (mph): 4-8 mph

PURPOSE OF VISIT/ITEMS INSPECTED, OPERVATIONS

Site visit Basin pumps failed and soft ware failed to prevent blower from running and poses a treat
of rupture of airline left pumps on auto and cut blower off.

ENVIRONMENTAL SYSTEM OBSERVATIONS:

Equipment Observed:

Operational Status

Fluidyne Aeration System, Including:

& Auto [ Hand On

let Motive Pumps O off O InFault
Blower Auto O Hand On [0 Off [ InFault:
CP-1 (Control Panel) ® Auto [JHand On O Off O InFault
Flush Pumps O Auto Hand On O Off O In Fault

Digester Mixing Pumps

& Auto [ Hand On

0 off O InFault

CP-1 DATA & SET POINTS;

Cycles Set Point Current Madified Set Pt | Notes
Static | 60 60
Anoxic | 90 90
Aerobic | 180 180
Blower [ Continuous X Cycle
Jet Motive Pumps | [] Continuous X Both O Pump#1 O Pump#2
Digester Pumps ] Continuous Both 0O Sequential
MOTOR DATA:
Aerobic Run Time Set Speed Notes
Jet Motive Pump # 1 60Hz
Jet Motive Pump # 2 60Hz
Blower 30Hz
Anaerobic

Pagelof2

OFFICIAL COPY

Jun 21 2018



Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Mixing Pump 4A 60 Hz
Mixing Pump 4B 60 Hz
BIOGAS & POWER SYSTEMS OBSERVATIONS:
Equipment Observed: | Operational Status
Unison Gas Skid Flow Rate Total Flow Comp. Press. | Outlet Press. | Gauge Press.
Foult? O Yes ® No | 20.9
Microturhine Speed Exit Temp Inlet Pressure | Inlet Temp Power Out
Fault? O Yes No 95852 1174 99 43.7 kw
Biogas System BlueSens% Flare On Flare Flow Total Flow Flare Temp
RY ON 31.2 29.1 301

UNISON GAS CONDITIONING LOG
Pressure PIT 311 PIT 331 PIT 351 Pressure Panel HM 331
Data -5t010InWC | 88to110psig | 88to 110 psig Differential Door Hours_

-0.1 97.39 818 2.0 7060
Temperature | TE 141 TE 311 TE 321 TE 331 TE 341 TE 342 TE3L
Data 321045F 4010115 F 35t0 75 F B0to 220F 3310 45F 65t0 90 F 35t0115F

35.1 83.1 46.6 186.5 35.2 88.3
Glycol Ti1a Pi 141 Fl 141 TI 142 Pl 142 TI111 PI111
Piping 32t0d5F 3510 52 psig 25t03.5gpm 35to50F 33 to 50 psig 38to52F 30 to 48 psig
0il Pl 231 TI231 Pl 232 Tl 232 P1 233 TI 233 Pl233
Pipin g 90to110psig | 178t0 215F 85 to 105 psig 130to 180F 80 to 100 psig | 168to 185 F 78 to 100psig
Gas PIT 311 TI311 Ti321 PDI 321 Pl 331 TI331 P1332
Piping -10t0l10inWC | 40to 115F 35t075F Dto6inWC S0to 110 psiz | 80to 220F 90 to 110psig
Gas Ti 341 [TETH Ti 342 Pi342 TE 343 P1343
Piping 80to220F 90t0110psig | 11510 155F S0to110psig | 33t045F 90 to 110 psig
Gas TI351 P1351 Check U721 L1231 Lz
Piping 65t050F 88101588 | |ndicators
PERSONNEL PRESENT:
Name Affiliation Phone Number/Email

Page20f 2
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

2017 Semi-Annual Compliance Report January 29, 2018

Appendix B.

Wastewater Sample Reports

Loyd Ray Farms, Inc. N
Innavative Animal Waste Management System Permit No. AWI990031 Appendix B
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Lyrical - i
Research & Ana YTICA Report of Analysis
[ ]
Laboratories, Inc. 0512017
_“umu:,"’
_ Sab ALy, %,
For: Cavanaugh & Associates & Q-:i"\:.(.:'""' 'a,'
. ay o5 s,
530 N. Trade Street, Suite 205 A& Y0 %
. ™~ » -l Y
Winston-Salem, NC 27101 s .,-fj’ NCH3d SiPE
. ¥ % Newsror fO§
Attn: Kevin Harward EY o @ §
v ' -
RN
KN Rt
0y STED AN
g™
Client Sample ID: Influent Lab Sample ID: 38790-01
Site: Cavanaugh & Assoc Collection Date: 8/16/2017 11:00
Parameter Method Result Units Rep Limit Analyst Analysis Date/Time
Ammonia Nitrogen SM 4500 NH3 D-1997 1550 mg/L 01 MZ 812472017
Copper, Total EPA 200.7 0.973 mg/L 0.005 KL 812012017
Fecal Coliform - MPN SM 9221 C E-2006 2400000 MPN/100m] 2 LP 8/16/2017 1530
Nitrate + Nitrite SM 4500 NO3 E-2000 <0.05 mg/L 0.05 Dw 8/31/2017 1020
pH SM 4500 H+B-2000 7.46 Std. Units AP 8/18/2017
Total Kjedjahl Nitrogen SM 4500 N Org B (NH3 D- 2220 mg/L 0.1 MZ 8/25/2017
1997}
Total Nitrogen Calc 2220 mg/L 1
Total Phosphorous SM 4500 P E-1999 128 mg/L 0.05 LP 8/28/2017
Total Suspended Solids (TSS) SM 2540 D-1997 5020 mg/L 5 AA 8/18/2017
Zinc, Total EPA 200.7 6.83 mg/L 0.01 KL 8/20/2017
Client Sample ID: Digester Lab Sample [D: 38790-02
Site; Cavanaugh & Asscc Collection Date: 8/16/2017 11:15
Parameter " Method Result  Units  Rep Limit Analyst Analysis DatelTime
Ammonia Nitrogen SM 4500 NH3 D-1997 1320 mg/L 0.1 ‘MZ 8/24/2017
Copper, Total EPA 2007 8.92 mg/L 0.005 KL 8/20/2017
Fecal Coliform - MPN SM 9221 C E-20086 110000 MPN/100m] 2 LP 8/16/2017 1530
Nitrate + Nitrite SM 4500 NO3 E-2000 <0.05 mg/L 0.05 Dw 8/31/2017 1020
pH SM 4500 H+B-2000 7.72 Sid. Units AP 8/18/2017

2,0, Box 473 106 Short Street Kemersville, North Carolina 27284

al_coa_basic_vid

Tel: 336-586-2841

Fax: 336-996-0326

www.randalabs.com

Page 1
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Client Sample ID: Digester

Research & Analyrical
LaboraTonies, INc.

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Report of Analysis

9/5/2017

Lab Sample ID: 3879002

Site: Cavanaugh & Assoc Collection Date: 8/16/2017 11:15
Parameter Method Result Units Rep Limit ‘Analyst Analysis Date/Time
Total Kjedjahl Nitrogen SM 4500 N Org B (NH3 D- 1500 mgfL 0.1 MZ 82512017
1997}
Total Nitrogen Calc 1590 mg/L 1
Total Phosphorous SM 4500 P E-1999 1430 mg/L 0.05 LP 8/28/2017
Total Suspended Solids (TSS) SM 2540 D-1997 33600 mg/L 5 AA 8/18/2017
Zing, Total EPA 200.7 73.1 mg/L. 0.01 KL 8/20/2017
Client Sample ID:  Effluent Lab Sample ID: 38790-03
Site: Cavanaugh & Assoc Collection Date: 8/16/2017  11:30
Parameter Method Result Units Rep Limit Analyst Analysis DatefTime
. Ammonia Nitrogen SM 4500 NH3 D-1897 854 mg/L 0.1 MZ 8/24/2017
. Copper, Total EPA 200.7 0.144 mg/L 0.005 KL 8/20/2017
Fecal Coliform - MPN SM 9221 C E-2006 110000 MPN/100ml 2 LP 8M16/2017 1530
Nitrate + Nitrite SM 4500 NQO3 E-2000 0.143 mg/L. 0.05 Dw 8/31/2017 1020
pH SM 4500 H+B-2000 823 Std. Units AP 8/18/2017
Total Kjedjah! Nitrogen SM 4500 N Org B (NH3 D- 1040 mg/L 0.1 MZ 8/25/2017
1997)
Total Nitrogen Calc 1040 mg/L 1
Total Phospherous SM 4500 P E-1998 30.4 mg/L 0.05 LP B8/28/2017
Total Suspended Solids (TSS) SM 2540 D-1897 582 mgiL 5 AA 8M8/2017
Zing, Total EPA 200.7 0.704 mg/L 0.04 KL 8/20/2017

NA = not anclyzed

P.0. Box 473 106 Short Street Kemersville, Morth Carolina 27284

ral_coz_basic_vid

Tel: 336-996-2841

Fax: 336-996-0326 www.randalabs.com Page 2
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Research & Analyrical
'Laborarories, Inc.

-Analytical / Process Consultations
Phone (3361 996-2841

CHAIN OF CUSTODY RECQORD

OFFICIAL COPY

i WATER / WASTEWATER [ msc. |
.[company 3JOB NO.
L GaH cwc/)vb Assoc. é’; 7
STREET ADDRESS - ; PROJECT 7 LA
530 o Tewcle §h Sete 373, | LAF O Y
CITY, STATE, ZIP SAMPLER NAME (PLEASE PRINT} @ D ,\‘Z‘ LYETAIA § 5“ d_é‘
W-$ AE *7/¢ H@W.’f A??QJ‘L/MQ— = Q‘E’?eo?_;\ G-Z"".éo‘ 3, '.*N\v;z‘.e@ 0$
CONTACT ‘ PHONE SAMPLER SIGNATURE = /e SIS/ £y c‘j? § A Ay o0
U A - -—
hevin Barvorld. 336-755-920 A YA AT <
SAMPLE NUMEER TERP] AES | GHIOHNE | SHRE S| S/ SASASS A B LY S N
(LAB USE CNLY) DATE | TIME [COWPIGRAE) op"| €1 | REKCYED | MATRIX SAMPLE LOCATION /1., 8 1)V SRS S REQUESTED ANALYSIS —
-— - v B N
5700 o g//ﬁ/ iieo J:h--p,ue_-q}— ! > T'aq' i -
/ vl v r ]’H 4/ 5
=
s s D,"qg_;rte/- AR+ 03 ]
Phe .En}loﬁw.j T-
U4 1)ix I L8 lvent— wi=3=-a" .
}:-e_d. Cc‘//;. ("\DN\
Cogpr T
i 2t T
; . T 55
= , PH
14
‘ z3
[« =]
'm*E,-—
N
. e
RELINQU%DV IJ?AT/ 4IM,E RECEIVED BY REMARKS: | g"zm
e o~ - [ %] K;
/ sy ! M :
RELINGUISHED BY DATEITIME | RECEIVED B h
/ . 4 O ac
1
] SAMPLE TEMPERATURE AT RECEIPT :2& °C




Research & Analyrical
{ Laboratories, Inc.

For: Cavanaugh & Associates
530 N. Trade Street, Suite 205
Winston-Salem, NC 27101

Attn: Kevin Harward

Jennings Exhibit No, 12
Docket No. E-7, Sub 1162

Report of Analysis

10/9/2017

‘“mm:,,"
- ",

o ?‘&M ’s,
S ,,,7%

NC#3s 29

Client Sample ID: Effluent A -LBF

Lab Sample ID: 40760-01

Site: Cavanaugh & Assoc Collection Date; 10/2/2017 1145
Parameter _@th_oq Result  Units  RepLimit Analyst Analysis Date/Time
Fecal Coliform - MPN SM 8221 C E-2006 5350 MPN/AOOmMI 2 LP 101212017 1605
Client Sample |D: Effluent B -LBF Lab Sample ID: 40760-02
Site: Cavanaugh & Assoc Collection Date; 10/2/2017 11:45
Parameter M_et_hgﬁ Result Units Rep Limit Analyst Analysis Date/Time
- Fecal Coliform - MPN SM 8221 C E-2006 11000 MPNMOOmI 2 P 10/2/2017 1605

NA = not analyzed

2.0, Box 473 106 Shart Street Kernersville, North Carolina 27284 Tel: 336-996-2841

.al_coa_hasic_v1d

Fax: 336-296-0326

www.randalabs.com Page 1

OFFICIAL COPY

Jun 21 2018




5 ‘—
Iy

‘Research & Analyrical
Laborarorits, INc.

Analytical / Process Consultations
Phoneg (338 8996-2841

CHAIN OF CUSTODY RECORD

. ; [ WATER /WASTEWATER | I
. [COMPANY JOBNO. /
S"rﬁr- ASres jé o /'455 ] ba?:\‘;?' s/
' o PROJECT AN
3¢ . 7’/&{? ,S/f Sufé T2 j—ﬁF " EAY ﬁefa‘?‘f§
CITY, STATE, ZIP SAMPLER NANE (PLEASE PRINTJ; @ NS, G‘Q\Q‘ﬁ.\éﬂ S,
(g ,j S 9'7/ 6/ K@Uf’ﬁ AL VIO /7 é Q?Séo‘i:\_\ ‘\Qﬂ,{? é‘* S ”-b'l’e\otv ég? \
CONTACT PHONE | SANPEERSI RE § A0 é:"" <:oc’ S @‘é:? FAAS 0@
) . I S | S YS/IE/ES /0 a2 /a5
Unvstonny | OatE | e fcowrlone™SF B [RIES| B [ 7 sammLecocAhome— S | /RIS S o fo oo fr [ REQUESTED ANALYS!S
Yoo -0\ [w-afdn s Efflest A | fec ol —MPS
— g - D | | Feeqgf — MV
i
]
I
. Sle
| i
i &k
:_H"(ﬂ
SE
w o,
" &=
RELINGUHt EV /-' DATEITIME | REGEED BY REMARKS: =
- . }[,' \ L e N[ ha
/',/:M ) ! /;j.; Vlﬂf‘v‘
REuNQQsHED BY “—-| DATEIME RE‘T’EEI\FU‘BY J
| SAMPLE TEMPERATURE AT RECEIPT 2"\ sg o™ W&
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For: Cavanaugh & Associates
530 N. Trade Street, Suite 205
Winston-Salem, NC 27101

Attn: Kevin Harward

Research & Analyrical
Laborarories, Inc.

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Report of Analysis

12/14/2017

ITTL 0

NC#34
NC#37701
&

. O, @

;%‘ ‘-ﬁﬁ?}?" O
S o
ot

."'u N

o, FIED AR

Yrg st

Client Sample ID:
Site:

Infiuent

g FA A LT ey o
iParameter G

Lab Sample ID:

43189-01
11/21/2017 945

stiAnalysis DatelTire ;

Total Nitrogen
Copper, Total
Zinc, Total
Nitrate + Nitrite
Total Solids
+H

Total Kjedjahl Nitrogen

Ammonia Nitrogen
Total Phosphorous

Fecal Coliform - MPN

EPA 200.7

EPA 200.7

Hach 10208

SM 2540 B-1997
SM 4500 H+B-2000

SM 4500 N Org B {NH3 D-
1997)

SM 4500 NH3 D-1997
SM 4500 P E-1999

SM 89221 C E-2008

2160

15.9

7.53

7.35

7780

3840

24400

23800000

Std. Units

mg/kg

mglkg
mg/kg

mpnfg TS

JC

Dw

AA

AP

SK

SK

LP

LP

12/5/2017

12/5/2017

12/4/2017 1600

11/28/2017

11/21/2017

11/30/2017

11/30/2017

1112712017

11/21/2017 1610

NA = nof analyzed

':>. Box 473 106 Short Street Kemersville, North Carolina 27284

.. €oa_basic_noRL_v1

Tel; 335-996-2841

Fax: 336-995-0326

www.randatabs.com
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Jennings Exhibit No, 12
Docket No. E-7, Sub 1162

Research & Analyrical

. Report of Analysis
Laborarories, Inc.

127142017

e,

4,
o s ,
For: Cavanaugh & Associates -?::3‘?»&%\.. ’7%",‘
& Y %
530 N. Trade Street, Suite 205 §& X %53
- Si oi;E
Winston-Salem, NC 27101 SIS Newa Q3P
. = % NC#37701 §f S
Attn: Kevin Harward ERIN o 5
- . / ...
A
Yy R
00 PIED ANPY AN
"m.?.f‘uu“
Cllent Sample ID; Digester Lak Sample ID; 43189-02
Site: Cavanaugh & Assoc Collection Date; 11/21/2017 10:00
(ParmEtet i Method o7 1 FEARaNSt ARalvSIS Date/Tine 7

Total Nitrogen Calc

Copper, Total EPA 200.7 236 mg/kg JC 12/5/12017

Zine, Total EPA 200.7 1680 mg/kg JC 12512017

Nifrate + Nitrite Hach 10206 78.2 maglkg Dw 12/4/2017 1615
- Total Solids SM 2540 B-1997 3.81 % AA 1172812017

pH SM 4500 H+B-2000 7.43 Std, Units AP 1142142017

Total Kjedjahl Nitrogen ?3:;;1)500 N Org B (NH3 D- 3520 mg'kg SK 11/30/2017

Ammonia Nitrogen SM 4500 NH3 D-1997 2110 mag/kg 8K 11/30/2017

Total Phosphorous SM 4500 P E-1999 13400 mgrkg LP 1112712017

Fecal Coliform - MPN SM 9221 C E-2008 367000 mpn/g TS LP 11/21/2017 1610

NA = not onalyzed

). Box 473 106 Shoert Street Kernersville, North Carolina 27284
=._coa_basic_noRL_v1

Tel: 336-996-2841 Fax: 336-996-0326 www.randalabs.com Page 1
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Research & Analyrical
Laborarories, Inc.

For: Cavanaugh & Associates
530 N. Trade Street, Suite 205
Winston-Salem, NC 27101

Attn: Kevin Harward

Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

Report of Analysis

1211412017

28 %’50"0?'\‘%‘?
‘g iED) mk“'{.

g

Client Sample ID; Effluent
Site:

Cavanaugh & Assoc

Lab Sample ID:
Collection Date:

43189-03
11/21/2017 10:15

ral_coa_basic_vid

Parameter Method Result Units Rep Limit Analyst Analysis Date/Time
Ammonia Nitrogen SM 4500 NH3 D-1857 1480 mg/L 0.1 SK 1113072017
Copper, Total EPA 200.7 0.089 mgiL 0.005 JC 11/2712017
Fecal Coliform - MPN SM 8221 C E-2006 9200 MPN/100ml 2 LP 11/21/2017 1610
Nitrate + Nitrite Hach 10206 38.3 mg/L 0.3 DW 12/4/2017 1530
H SM 4500 H+B-2000 8.33 Std. Units AP 11/21/2017
Total Kjedjahi Nitrogen SM 4500 N Org B (NH3 D- 2050 mgiL 0.1 SK 1143012017
1997)
Total Nitrogen Calc 2090 mafL 1
Total Phosphorous SM 4500 P E-1959 428 ma/lL 0.05 LP 114272017
Total Suspended Solids (TSS) SM 2540 D-1997 472 mg/L 5 AA 111272017
Zinc, Total EPA 200.7 0.283 mg/L 0.01 JC 11/27/2017
NA = not cnalvzed

.0, Box 473 106 Short Street Kernersville, North Carolina 27284 Tel: 336-996-2841 Fax: 335-996-0326 wvew.randalabs.com Page 1
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Research & Analyrical
Laborartories, Inc.

-Analytical / Process Consultations
Phone (338) 996-2841

CHAIN OF CUSTODY RECORD

i [ WATER / WASTEWATER | misc. ]
.[ComPANY JOB ND,
L cvenauc Ao Assoc..
STREET ADDRESS = PROJEGT
530 ~ 'I’m/e iS;[. szc ST D R F
CITY, STATE, ZIP SAMPLER NANE, (PLEASE PRINT) "
WS ve  99)ef Leyin / . 2
NTACT PHONE SAPEER SIGNATURE B
Kevin Harvaqﬁ2. 33G 75 J-9ecy ,/;%E;T/ 2
TABUSEONLY) | DATE | Tme fcoular[TER TS @:»ﬁ'"ivf;g Pt “ sfLeLocaton /Lo, g REQUESTED ANALYSIS
Y3 (% o Wiy l9:q8 ThLloeat S Tot &~
" , THE A~
@ jo:6a Drgesters WU+ A/03
Phe spheons T
U o 1T E £Flvert— W3-
' Fee Ceol /)
C@Qg e~ T
21 T
T s5
PH

»oeg
uer,

!

=

REMARKS;

P
RELINQUISHFDBY. .~~~ DATERIME | RECEIVED BY P
i’%ﬁu yd
NI e
RELINQUISHEDBY < DAT;!TIME RECEIVED BY d
( N\

SRV
SAMPLE TEMPERATURE AT RECEIPT 6 5 °C

2oLl gng |2-3 JoN
e $6u

ZL 0
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Jennings Exhibit No. 12
Docket No. E-7, Sub 1162

B Researnch & Analyrical Report of Analysis

[

OFFICIAL COPY

Jun 21 2018

P ¥ Liborarorics,
§ LAboratonries, Inc, 112672018
“||llll'l"'
- s,
- Yok ANALY,. %,
For: Cavanaugh & Associates $;§,G\?chf] ?.'
530 N. Trade Street, Suite 205 FX: H“ﬁ-._ 2
. - uys PR
Winston-Salem, NC 27101 ECiE newsa SIWE
i ' = % Nc#ror § 0F
Attn: Kevin Harward T % o Wi §
% ..'- 7 -'.. &
DN
NS p\\'.’." N
"I IED A“ ‘\‘
T
Client Sample ID: # Lab Sample ID: 45493-01
Site: Cavanaugh & Assoc Collection Date: 1/22/2018 13:15
Parameter | Method Result Units Rep Limit Analyst Analysis DatefTime
Fecal Coliform - MPN SM 8221 C E-2006 92000000 MPN/100m! 2 LP 1/22/2018 1600
|
Client Sample ID: #2 Lab Sample |D: 45493-02
Site: Cavanaugh & Assoc Collection Date; 1/22/2018 13:15
Parameter ; ' Method Result Units Rep Limit Analyst Analysis Date/Time
]
Fecal Coliform - MPN SM 9221 C E-2006 35000 MPN/OOmI 2 LP 1/22/2018 1600
Client Sample ID: #3 Lab Sample ID: 45493-03
Site: Cavanaugh & Asscc Collection Date: 1/22/2018 13:15
Parameter , Method Result Units Rep Limit Analyst Analysis Date/Time
Fecal Coliform - MPN SM 9221 C E-2006 >160000000 MPN/MOOmM! 2 LP 1/22/2018 1600
NA = nof cnalyzed
#.0. Box 473 105 Short Street Kemersville, North Carolina 27284 Tel: 336-996-2841 Fax: 336-996-0326 www.randalabs.com Page 1

ral_coa_basic_v1d



) Research & Analyrical
¥ LaboraToRiEes, INC.

Analytical / Process Consultations
Phone (336) 986-2841

CHAIN OF CUSTODY RECORD

RELINQUISHED BY. DATEMIME | RECEIVED BY REMARKS:
" Mﬁé" % leo
\TF b

RELINQUISHED BY DATETIME | RECEIVED BY -

[

MYy o
| SAMPLE TEMPERATURE AT RECEIPT

=
[+]
L]

WATER / WASTEWATER [ misc. ]
COMPANY JOB NO. "
CAaYa \l guih A hmmoc.
STREET ADDRESS 7 PROJECT
530 M y@ans ST Syye Rez |l K
GITY, STATE, 2IP SAMPLER NAME (PLEASE PRINT) n
W AsZond Sald.e e z7ar el SR AN ]S
CONTACT “PHONE SAMPLER SIGNATURE —
(LI pLPBprpRA) D3dg— | §
IR yral CouRdarfty< bt = =G Qgﬁ—- = e
ThaisEoucs, | OATE | Tme foouplouelTEMP o, | e | L SAMPLE LCCATION /1. g REQUESTED ANALYSIS
MM o [la2:g [13 + | ‘ F/e onpr0
g H2Z |
N 3.2 ]
!
5]
[
58
CE:
45
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|
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JENNINGS CONFIDENTIAL EXHIBIT NO. 13
DOCKET NO. E-7, SUB 1162

CONFIDENTIAL - FILED UNDER SEAL
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JENNINGS CONFIDENTIAL EXHIBIT NO. 14
DOCKET NO. E-7, SUB 1162

CONFIDENTIAL - FILED UNDER SEAL
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Rewsed poage O

ANNUALIZED TOTAL CAPACITY AND ENERGY RATES
(CENTS PER KWH)
Docket E'"I]gss“" E-100, | E-100, | E-100, | E-100, | E-100,
No.: Sub140 | Sub136 | Sub127 | Sub 117 | Sub 106
(Current)
Year 2016 2014 2012 2010 2008 2006
filed:
K“"ab"’ 3.26 432 498 5.48 6.4 54
ate .
5 Year N/A 4.52 5.19 5.63 6.39 5.46
10 Year 3.86 5.15 5.52 6.28 6.42 5.51
15 Year N/A 5.62 5.84 6.63 6.56 5.64

IV. ACTUAL TOTAL AND INCREMENTAL COSTS INCURRED IN
2017

Actual costs incurred in 2017 for REPS compliance were comprised of the
following cost of energy purchases and the purchase of various types of
RECs, solar distributed generation at Duke Energy Carolinas-owned
facilities, and other reasonable and prudent costs incurred to meet the
requirements of the statute.

Actual Costs Energy and REC
Incurred Costs Other Total Costs
Total costs incurred $83,205,440 $1,363,452 $84,568,892
_Avoided costs $63,328,730 $0 $65,328,730
Incremental costs $17,876,710 $1,363,452 $19,240,162

V. ACTUAL INCREMENTAL COSTS COMPARISON TO THE
ANNUAL COST CAP AS OF THE PREVIOUS CALENDAR YEAR

Total 2016 Year- Annual Per-
Account Type end number of Account Cost
Retail Accounts® Cap

Total Annual Cost
Cap

m Includes number of retail accounts for Duke Energy Carolinas and its Wholesale REPS customers

2017 REPS Compliance Report Docket No. E-7, Sub 1162
Duke Energy Carolinas, LLC REVISED PAGE 5
Jennings Exhibit No. 1 REDACTED VERSION
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Total 2016 Year- Annual Per- Total A 1 Cost
Account Type end number of Account Cost ofa gnua 08
Retail Accounts®” Cap ap

Residential 1,843,033 $27 $49,761,801
General 258,596 3150 $38,789,400
Industrial 5,130 $1,000 $5,130,000
Total Annual Cost Cap $ 93,681,291
Actual Incremental Costs $ 19,240,162

STATUS OF COMPLIANCE WITH REPS REQUIREMENTS

Pursuant to N.C. Gen. Stat. § 62-133.8(b) for Duke Energy Carolinas
Retail and N.C. Gen. Stat. § 62-133.8(c) for the Companyls Wholesale
REPS customers, the REPS requirement for calendar year 2017 is set at
6% of 2016 North Carolina retail sales. In order to comply with the
combined REPS obligation for Duke Energy Carolinas Retail and its
Wholesale REPS customers, the Company submitted 3,627,191 RECs,
including 20,076 Senate Bill 886 (1SB8861) RECs each of which counts
for two poultry waste and one general REC. Accordingly, the Company
submitted the equivalent of 3,667,343 RECs for compliance, representing
6% of combined 2016 retail megawatt-hour sales of 61,122,331. Details of
the composition of RECs retired to meet the total REPS compliance
requirement are contained in Section . of this report.

Pursuant to N.C. Gen. Stat. § 62-133.8(d), the REPS requirement for
calendar year 2017 is at least 0.14% of the total electric power in kilowatt
hours sold to retail electric customers in the prior calendar year in the
State, or an equivalent amount of energy, shall be supplied by a
combination of new solar electric facilities and new metered solar thermal
energy facilities. As a result, 85,576 solar RECs were used to meet the
Solar Set-Aside Requirement. 467,674 additional solar RECs were retired
toward compliance with the General REPS Requirement (the total REPS
requirement net of the solar, poultry, and swine set-aside obligations).

In its October 16, 2017 Order Modifying the Swine and Poultry Waste Set-
Aside Reguirements and Providing Other Relief (12017 Delay Orderl) in
Docket No. E-100, Sub 113, the Commission further delayed for one year
the Swine Waste Set-Aside Requirement, which will now commence in
compliance year 2018. In addition, the 2017 Delay Order lowered the
2017 Poultry Waste Set-Aside Requirement to 170,000 MWh state-wide,
maintaining the same level as the 2016 requirement, and delayed the
subsequent increases by one year.
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Compliance Costs

Renewable Resource

REDACTED VYERSION
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January 1, 2017 - December 31, 2017
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Jennings Exhibit No, 2
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March 28, 2018

Billing Period
September 1, 2018 - August 31, 2019
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DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162

Line No.

Compliance Costs

Renewable Resource

REDACTED VERSION

EMF Period
Januvary 1, 2017 - December 31, 2017

Jennings Exhibit No, 2

Billing Period
September 1, 2018 - August 31, 2019

Page 207

March 28, 2018

RECs Total Units Total Cost

only

Ay B}

per Unit Taotal Cost RECs

Total Units  Total Cost

{A) (B)

per Unit Total Cost

RECs
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Line No.

Compliance Costs

Renewsable Resource

REDACTED VERSION

EMF Period
January 1, 2017 - December 31, 2017

Billing Period
September 1, 2018 - August 31, 2019

Jennings Exhibit No. 2
Pagedof 7
March 2B, 2018

RECs Total Units Tgtal Cost
only W) per Unit  Total Cost RECs

Total Units  Total Cost
{4} (B) per Unit

Total Cost

OFFICIAL COPY

Jun 21 2018



DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162
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Compliance Costs

Renewable Resource

REDACTED VERSION

EMF Period
Jannary 1, 2017 - December 31, 2017

Billing Period
_September 1, 2018 - August 31, 2019

Jennings Exhibit No, 2
Page 4 of 7
March 28, 2018

RECs Total Units Total Cost
only Wi per Unit Tatal Cost RECs

Total Units  Total Cost
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per Unit

Total Cost
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" REDACTED VERSION
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January 1, 2017 - December 31, 2017

Billing Period
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Page 507
March 28, 2018

RECs TotalUnits Total Cost
only ) per Unit Total Cost RECs

Total Units  Total Cost
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per Unit

‘Total Cost
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DUKE ENERGY CAROLINAS, LLC
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Line No.

Compliance Costs

Renewable Resource

REDACTED VERSION

EMF Period
Jannary 1, 2017 - December 31, 2017

Jennings Exhibit No, 2

Billing Period
September 1, 2018 - Aungust 31, 2019

Poage6of 7
March 28, 2018

RECs Total Units Total Cost
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per Unit Total Cost RECs

Total Units  Total Cost
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REDACTED VERSION
DUKE ENERGY CAROLINAS, LLC
Docket No. E-7, Sub 1162
Compliance Costs EMF Period

Line No.

Jannary 1, 2017 - December 31, 2017

Jennings Exhibit No. 2
Page 7ol 7
March 28, 2018

Billing Period
September I, 2018 - August 31, 2019

RECs Total Units Total Cost
Renewable Resource only s per Unit Total Cost RECs

Total Units  Total Cost

(4)(B)

per Unit

‘Total Cost RECs

172
173
174
175
176

177

178

Footnotes:

Other Incremental (see Jennings Exhibit No. 3 fer Incremental Cost worksheet})
Billing Period estimated receipts related to contract performance
Solar Rebate Program (see Jennings Exhibit No. 3 for cost detail)

Research (see Jennings Exhibit No. 3 for Research cost detail) $ 565,791
Total Other Incremental and Research Cost ¥ 1,363,452
EMEF Period actual credits for receipts related to contracts - to Revised Williams Exhibit No.4 - footnote (3) $ 1,090,095 Notel

Note 1: EMF Period contract receipts are not included in the under/overcollection
calculation on Williams Exhibit No. 2, instead they are credited directly to customer
class on Revised Williams Exhibit No. 4. Estimated contract receipts are included in
Billing Period total other incremental cost as a reduction in REPS charges proposed
for the Billing Period.

$ 1,155,500

$  (1,000,000) Note1
5 844,000

$ 755,000

$ 1,754,500
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