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l. INTRODUCTION AND PURPOSE OF COMMENTS

3/($6( 67$7( <285 1$0( 326,7,21 $1' %86,1(66 $''5(66 )25

7+( 5(&25"

O\ QDPH LV ODWWKHZ 3 5LFKZLQH , DP D )RXQGLQJ 3DUV

ORFDWHG DW %URDGZD\ 8QLW 6DUDWRJD 6SULQJV

3/($6( '(6&5,%( 7(/26 (1(5*<

7THORV (QHUJ\ ,QF LV D SRZHU VA\VWHPV DQDO\WLFV DQC
VSHFLDOL]LQJ LQ SRZHU VI\VWHP SODQQLQJ JULG PRGHC

7THORV (QHUJ\ SURYLGHY GHWDLOHG PRGHOLQJ DQD
WHVWLPRQ\ IRU FOLHQWY LQFOXGLQJ XWLOLWLHV JULG
JURXSV DQG UHVHDUFKHUV RQ WKH WRSLFV RI SRZHU V

LOQWHIJUDWLRQ HOHFWULF SRZHU UHOLDELOLW\ UHVRXU

3/($6( 6800%$5,=( <285 352)(66,21$/ $1' ('8&%$7,21%/

48%/,),&%7,216

, DP D IRXQGLQJ SDUWQHU RI 7THORV (QHUJ\ DQG KDYH V¢
V\VWHPV HQJLQHHULQJ SRZHU HOHFWURQLF FRQWUROYV
RI LQOYHUWHU EDVHG UHVRXUFHV OLNH ZLQG VRODU DQC
BULRU WR 7HORV (QHUJ\ , KDG ZRUNHG IRU *HQHUDO (OF
GHSDUWPHQW DV WKH 6HQLRU ODQDJHU RI WKH 5HQHZDE
DFWLYH LQ SURIHVVLRQDO DVVRFLDWLRQV LQFOXGLQJ I

DQG (OHFWURQLFV (QJLQHHUV ,((( 5SHQHZDEOH (QHUJ\ O



1 6 XEFRPPLWWHH DQG FRQWULEXWLQJ PHPEHW RI WKH 1RL

2 &RUSRUDWLRQ 1(5& ,QYHUWHU %DVHG 5HVRXUFH 3HUIR
3 HDUQHG P\ %DFKHORUYJV DQG ODVWHUfV GHJUHHV IURP &
4 DQG &RPSXWHU (QJLQHHULQJ DQG 6\WWHPV (QJLQHHULQ.
5 0\ SURIHVVLRQDO H[SHULHQFH DQG HGXFDWLRQ LV VXPP
6 ([KLELW 05

7 4 +$9( <28 35(9,286/< 7(67,),(' $6 $1 (;3(57 :,71(66 % ()25(

8 7+( *(25*,$ 38%/,& 6(59,&( &200,66,21"

9 $ 1R , KDYH QRW

10 4 +$9( <28 7(67,),(" %()25( 27+(5 38%/,& 6(59,&(

11 &200,66,216 ,1 27+(5 -85,6',&7,216"

12 $ <HV , KDYH

13 x testified before the Michigan Public Service Commission in the nadttee
14 application of DTE Electric Company in proceeding U-21193,
15 X SURYLGHG VXEMHFW PDWWHU H[SHUW-ERPPHQWDU\
16 Upper Midwest Integrated Resource Plan, Docket No. E002/RP-19-368, and
17 X provided subject matter expert commentary in the matter of Minnesota
18 BRZHUTV $SSOLFDWLRQ |R-R03% n&gr&etdCResokrcel WV
19 Plan, PUC Docket No. EO15/RP-21-33.

20 4 21 :+26( %(+$/) $5( <28 7(67,)<,1* ,1 7+,6 &$6("

21 $ , DP WHVWLI\LQJ RQ EHKDOI RI WKH 1DWXUDO 5HVRXUFH'

22 6LHUUD &0XE DQG WKH 6RXWKHUQ $OOLDQFH IRU &0OHDC
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4 $5( <28 6321625,1* $1< (;:+,%,76

., 7+ <285 7(67,021<"

$ <HV , DP VSRQVRULQJ HIKLELWV LQ P\ WHVWLPRQ\
Table 1. List of Exhibits
Exhibit # Title Confidential
MR-1 Resume of Matthew Richwine Public
MR-2 Company response to Staff discovery request STF-DEA-2-4 | Public
MR-3 Company response to Staff discovery request STF-DEA-2-5 | Public
MR-4 Company response to Staff discovery request STF-PIA-1-10 | Trade Secret
MR-5 Company response to Staff discovery request STF-PIA-5-16 | Trade Secret
MR-6 Company response to Staff discovery request STF-DEA-2-2 | Trade Secret
Rebuttal Testimony Georgia Power in response to Michael Go
MR-7 regarding progctively bui!ding 500 kV Iines. _(2023 IRP Update Public
Rebuttal Testimony - Main Panel - Public Disclosure Docket
55378, p.51)
MR-8 ATC Load Interconnection Guide Revision 12 Public
MR-9 MISO Load Interconnection Whitepaper Public
Georgia Power IRP Rebuttal Testimony Grubb, Mallard, Robin
MR-10 Weathers June 8, 2022, page 38 (GPC 2022 Integrated Resoy Public
Plan Rebuttal Testimony 6-8-2022)
MR-11 Company response to Staff discovery request STF-DEA-4-8 | Public
MR-12 Company response to Staff discovery request STF-DEA-4-9 | Public
MR-13 Company response to Staff discovery request STF-DEA-4-6 | Public
MR-14 MISO Planning Modeling Manual Version 4.4 Public
MR-15 Company response to Staff discovery request S&H-4 Trade Secret
MR-16 FERC Order 827 Public

OL
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, DP WHVWLI\LQJ RQ EHKDOI Rl 15'& 6%$&( DQG 6LHUUD &
WKH 7UDQVPLVVLRQ 30DQ SXW IRUWK E\ *HRUJLD 3RZHU

3&RPSDQ\" LQ LWV ,(QWHJUDWHG S5SHVRXUFH 30DQ 3,5

+2: ,6 7+( 5(0%$,1'(5 2) <285 7(67,021< 25*$1,=(""

7KH UHPDLQGHU RI P\ WHVWLPRQ\ LV RUJDQL]JHG DV IROC

x Transmission System Analysis Performed

x ,PSDFW RI /DUJH /RDGV RQ *3&fV 6WUDWHJILF 7UDC
x ,PSDFW RI &HQWUDOL]HG *HQHUDWLRQ RQ *3&TV
Projects

,PSDFW RI 9DULDEOH 5HQHZDEOH (QHUJ\ DQG %D

Strategic Transmission Projects

x

Recommendations for the Commission

x

Il SUMMARY OF TESTIMONY AND KEY CONCLUSIONS

3/($6( 6800$5,=( <285 7(67,021<

O\ WHVWLPRQ\ HYDOXDWHYV *3&TV WUDQVPLVVLRQ DQDO\
ZLWK D IRFXV RQ WKH LQWHUDFWLRQ EHWZHHQ ODUJH O
UHQHZDEOH HQHUJ\ EDWWHU\ VWRUDJH DQG WKH &RPSI

7TUDQVPLVVLRQ 3URMHFWY 0\ DQDO\VLV ILQGV WKDW

X Several proposed transmission projects are driven by large, location-
specific load additions. If these large load additions fail to nadize| then
several of the identified strategic transmission investmeiitsbe under-

utilized in the ten-year planning horizon used for evaluation.



1 X Several Strategic Transmission Projects proposed by GPC in its 2025 IRP
2 provide reinforcements needed to enable the retirement of the Bowen and
3 Scherer plants. These transmission projects are expected to be edmplet
4 E\ LQ *3&TV SODQ FOHDULQJ WKH WUDQVPL\
5 retirement of these plants after 2030.
6 X The interconnection of variable renewable generation projects, which tend
7 to be dispersed across the transmission system, do not stress the
8 transmission system as much as the interconnection of large, new,
9 centralized generation projects. Several of the Strategic Transmission
10 Projects enhance northbound transmission flows, enabling the
11 interconnection of renewable generation in South and Central Georgia.
12 x GPCfV PRGHOLQJ RI VRODU DQG EDWWHU\ VWRU
13 conservative and misaligned with industry best practices, understating thei
14 ability to support the grid and potentially overestimating transmission
15 needs.
16 O\ WHVWLPRQ\ UHFRPPHQGYVY WKDW WKH &RPPLVVLRQ UHT
17 WUDQVPLVVLRQ SURMHFW MXVWLILFDWLRQ LPSURYHG PF
18 UHVRXUFHVY DQG FRQGLWLRQDO DSSURYDO IUDPHZRUNYV
19 WR HQVXUH WKDW WUDQVPLVVLRQ LQYHVWPHQWY DUH EF
20 1.  TRANSMISSION SYSTEM ANALYSIS PERFORMED
21 4 :+%$7 ,6 7+( 5($621 )25 3(5)250,1* 7+(6( $13%/<6(6"
22 $ 7TKHVH DQDO\VHVY DUH SHUIRUPHG WR HYDOXDWH KRZ *3&
23 7TUDQVPLVVLRQ 3URMHFWY DUH EHLQJ XWLOL]JHG E\ QHZ
24 XSJUDGHV DQG SODQQHG JHQHUDWLRQ JURZWK LQ VRXYV
25 WR EH PRVWO\ VRODU SURMHFWYV %\ FRPSXWLQJ KRZ PX
26 FDSDFLW\ LV QHHGHG WR VHUYH WKH DGGLWLRQV RI ORI
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LGHQWLI\ ZKLFK 6 WUDWHJLF 7UDQVPLVVLRQ 3URMHFWYV I
JHQHUDWLRQ DGGLWLRQV :LWK WKLV LQIRUPDWLRQ WK
ZKLFK WUDQVPLVVLRQ LQYHVWPHQWY DUH ORZ ULVN FR
DOLJQHG ZLWK VA\VWHP QHHGY DQG ZKLFK WUDQVPLVVLR
LI WKH DQWLFLSDWHG ORDG RU JHQHUDWLRQ SURMHFWYV
DOVR VXSSRUWYVY D PRUH WUDQVSDUHQW XQGHUVWDQGLC
GULYLQJ WUDQVPLVVLRQ FRVWY DQG ZKHWKHU WKH SUF

UHOLDELOLW\ RU RSHUDWLRQDO EHQHILWY WR WKH JULC

+$7 .6 7+( 6285&( 2) 7+( '$7$ <28 86(' )25 7+(

75$160,66,21 $1%$/<6,6"

$ 7KH WUDQVPLVVLRQ DQDO\VLY SUHVHQWHG LQ WKLV WH\

PRGHOLQJ LQIRUPDWLRQ SURYLGHG E\ *3& DV SDUW RI L
LQFOXGH 7THFKQLFDO 9ROXPH! Rd 7ROV PLVBBRQAKIGFEQQ L
SURYLGHV D KLJK OHYHO VXPPDU\ RI WUDQVPLVVLRQ SO
GHVFULSWLRQV RI 6 WUDWHJQFDAUDLQWIRR.Y VGR Y B UG MG B\WR
FDVHV IRU IXWXUH SODQQLQJ \HDUV ZHUH®OVR XWLOL]}H
7TKHVH GDWDVHWY IRUP WKH WHFKQLFDO IRXQGDWLRQ IF
ODUJH ORDGYV JHQHUDWLRQ H[SDQVLRQV DQG VRODU Ul

VI\VWHP %\ GUDZLQJ GLUHFWO\ IURP *3&fV SRZHU IORZ C

1 Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan.
2 Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, Georgia Prdjéits at
3 Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, Appendix H2.
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7THORV (QHUJ\YV DQDO\WVLYVY FRPSOHPHQWY DQG ZKHUH QI

QDUUDWLYH UHJDUGLQJ WUDQVPLVVLRQ GHYHORSPHQW

+2: :28/' <28 6800%5,=( 7+( 02'(/ ),/(6 3529,'(" %<

*3&"

$ $V SDUW RI LWV ,53 WUDQVPLVVLRQ DQDO\VLV *3& Sl

PRGHO ILOHV XQGHU D &ULWLFDO (QHUJ\ ,QIUDVWUXFW X
DJUHHPHQW 321'$" 7KHVH LQFOXGH EDVH FDVHV GHYHOF
HYDOXDWLRQ GXULQJ SHDN DQG VKRXOGHU SHULRGV D)\
2SHUDWLQJY KW XBSRUWDQW FDVHV ZKLFK 7HORV H[DPLQ
36° 6XPPHU 3HDN FDVHV DQG 3'° 6KRXOGHU /RDG FDVH
DQG JHQHUDWLRQ GLVSDWFK H[SHFWHG XQGHU W\SLFDO
FRQGLWLRQV DFURVV WKH *HRUJLD WUDQVPLVVLRQ V\VW
VIVWHP WRSRORJ\ DQ HFRQRPLF EXW QRQ VHFXULW\ FR(
IRUHFDVWHG ORDG OHYHOM W EDBFKHEDRB DB & U DO XHEUHW
UHSUHVHQWDWLRQ RI WZR SRZHU IORZ WUDQVIHU GLUHF
&RPSDQ\ WHUULWRU\ DQG WZR UHVRXUFH RSHUDWLRQ P
7KHVH FDVHVY VHUYH DV WKH IRXQGDWLRQ IRU ERWK *3&

DQG WKH HYDOXDWLRQ SHUIRUPHG E\ 7THORV (QHUJ\ LQF

4 Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, @®24eB Operation Study
at95.
5 Discovery Responses STF-DEA-2-4, STF-DEA-2-5.

10
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6WUDWHJLF 7UDQVPLVVLRQ 3URMHFWY DUH XWLOL]JHG E\

(DFK FDVH LQFOXGHG DOO RI 6RXWKHUQ &RPSDQ\ WHUUL

4 +2::28/' <28 '(6&5,%( 7+( $1$/<6,6 7+$7 <28

3(5)250(""

$ 7TKH DQDO\VLV SHUIRUPHG zZzDV D VWHDG\ VWDWH SRZHU
HYDOXDWH SRZHU IORZ XQGHU D UDQJH RI JULG RSHUDW
FRQWLQJHQFLHY D VXGGHQ ORVV RI DQ\ HOHPHQW RI W
YLRODWLRQV RU H[FHHGDQFHV RI WKH WUDQVPLVVLRQ
IDOO LOQWR WZR EURDG JURXSV WKHUPDO YLRODWLRQYV
YLRODWLRQV DUH WKRVH LQ ZKLFK WKH SRZHU FXUUHQ\
WUDQVIRUPHU H[FHHGV LWV GHVLJQ OLPLW I9FFOWDJH YL
ORFDWLRQ RQ WKH JULG OLNH D VXEVWDWLRQ KDV D Y|

DFFHSWDEOH E\ *3& IRU RSHUDWLQJ WKH JULG LQ D UHO

TPelos Energy conducted its analysis using a subset of the GPC 2025 IRP model files,
HIDPLQLQJ WKH 36" 6XPPHU 3HDN FDVHV DQG 3" B6KRXO(
rEpresent the load and generation dispatch expected under typical summer peak and

Joff-peak operating conditions across the Georgia transmission system. The analysis

1®oked specifically at the beginning (2025) and ending (2034) study years to evaluate
thanges to the system over the ten-year planning period. The analysis focused on

2@valuating how Strategic Transmission Projects are impacted by different system

conditions and drivers.

11



1 A Distribution Factor (DFAX) analysis was performed to measure how power flows
Pver each transmission line in the grid when power is injected at one location on the
grid and the same power is absorbed in another location. Three power transfer

4  scenarios were evaluated:

5 X *3& $00 *HQHUDWLRQ : *3& /DUJH /RDGV

6 X *3& GHQHZDEOH *HQHUDWLRQ : *3& $00 /RDGV

7 X *3& .H\ &HQWUDOL]HG *HQHUDWRUYV : *3& $00 /RDG'
8 GPC Large Loads, GPC Renewable Generation and GPC Key Generators are listed in

9 Tables 2-4 below.

10n these studies, the Strategic Transmission Projects identified in the IRP were
1Bpecifically monitored to evaluate their loading under each scenario for both N-O and
21 system conditions. Renewable resources were assessed as a collective block,
13 while Key Centralized Generators and Large Loads were evaluated individually. The
analysis was limited to the 10-year planning horizon case (2034) to assess the highest

15 forecasted loading conditions. Two operating conditions were used:

16 X Summer PeakksSNWE and NSWE variants
17 X Shoulder Load+SNWE and NSWE variants
18 7KHVH FDVHVY ZHUH VHOHFWHG WR SURYLGH LQVLJKW LQ\

19peak and off-peak conditions, without simulating generator outages. This
20 PHWKRGRORJ\ SURYLGHV D IRFXVHG DVVHVVPHQW RI KRZ

2drojects perform under a range of realistic, stressed conditions, and how they are

12
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11

12

impacted by the major drivers of transmission system use in the IRP: large load

customers, solar integration, and conventional generation.

Q CANYOU IDENTIFY THE INDIVIDUAL LARGE LOADS, KEY

CENTRALIZED GENERATORS, AND RENEWABLE GENERATION?

A Yes. The following Tables 2, 3, and 4 list the 29 GPC Large Loads, 41 GPC Key

Generators and 58 GPC Renewable Generation Projects used for the DFAX analysis.

The large loads evaluated included any specific load modeled that is greater than 100

MW included in the 2034 power flow cases but not included in the 2025 power flow

cases provided by GPC. The renewable generation was any generator with a machine

ID of S1, S2, or S3 in the power flow cases provided by GPC. The values in the

tables were generated from the 2034 power flow cases.

Table 2: GPC Large Loads Analyzed in the DFAX Analysis

PSSE Bus Number PSSE Bus Name PSSE Bus Voltage Load MW
I I I .
. I L .
I I N L
. I L .
I . . .
. I L .
I | L .
. I L .
. I . .
. I L .
. I . .
. L L .
. I L .
I I . .

13



PSSE Bus Number PSSE Bus Name PSSE Bus Voltage Load MW
N I . .
N I . .
N I . .
I I . .
I ] . .
I I . .
I I . .
I I . .
I | . .
I I . .
I I I .
I I . .
I I I .
I I . .
I I . .

Table 3: GPC Renewable Generation Projects Analyzed in the DFAX analysis

PSSE Bus Name PSSE Bus Number PSSE Generator ID Generator Max MW
L L | .
I I | |
[ I | [
I I | .
[ | | [
I I | .
[ I | [
I I | .
[ I | [
[ | | [
[ I u [
[ | u [
[ [ u [
[ I | [
[ I u [

14



Generator Max MW

PSSE Generator ID

PSSE Bus Number

PSSE Bus Name




-]
»
»n
e
]
-]
L
2,
»
B
4]

PSSE Bus Number

PSSE Generator ID

Generator Max MW

Table 4: Centralized GPC Generation Analyzed in the DFAX analysis

PSSE Bus Number

PSSE Generator ID

Generator Max MW

)
n
%
=
=
w
Z
-
B
4=
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10

PSSE Bus Name

PSSE Bus Number

PSSE Generator ID

Generator Max MW

Q WHAT ARE THE LIMITATIONS OF THE ANALYSIS?

A  While the transmission analysis conducted by Telos Energy provides valuable

mnsights into how GPC Large Loads, GPC Renewable Generation, and GPC Key

Generators interact with Georgia Power’s Strategic Transmission Projects, there are

several important limitations and considerations that should be acknowledged when

interpreting the results.

Limited Number of Cases Analyzed: The analysis was based on a focused subset of

Georgia Power’s 2034 power flow models. Specifically, the review included the

Summer Peak and Shoulder Load cases under SNWE and NSEW transfer scenarios.

17



THese cases represent stressed and off-peak operating conditions but do not capture
2he full range of system states or operational variability that could occur across the
3 \HDU ,PSRUWDQWO\ 7HORV UHYLHZHG WKH WUDQVPLVVL
4Technical Volume 3 Appendix H Identified Problems and Solutions and found that
the majority of reported violations occurred in the summer peak and shoulder cases.
A$ such, these cases were selected as the most relevant for focused analysis, given
7that they reflect the most binding system conditions identified by Georgia Power

8 itself.

9 Assumed Contingency SetTelos applied a standard set of N-1 contingencies,
1@ssuming single-element outages within and tying into the state of Georgia and
1tnonitored facilities across the Southern Company system at 100 kV and above.

12While this is a reasonable industry-standard assumption, some utility-specific

18ontingency definitions or protection schemes may not be reflected in the analysis.

14  Only Post-Project System Conditions ModeledThe 2034 power flow cases
15 utilized for analysis already included the full set of Strategic Transmission Brivject
16 VHUYLFH PHDQLQJ WKDW 7HORV GLG QRW DVVHVYV 3EHIRI
1Tonsequently, the analysis did not evaluate how the system would perform in the
Bbsence of these projects, nor was it able to determine whether alternate solutions

19e.g., non-wires alternatives or staging strategies) might have been sufficient.

20 ,Q VXPPDU\ ZKLOH WKH DQDO\VLV RIIHUV D FUHGLEOH H)
2froposed transmission infrastructure functions under key scenarios, it should be

22 viewed as a complemehinot a substituté for a comprehensive system planning

18



Istudy. The results are most useful in identifying trends, sensitivities, and project
2itilization patterns under peak and off-peak conditions, but should not be interpreted

& an exhaustive assessment of all potential system behaviors or needs.

V. ,03%&7 2) /$5*( /2$'6 21 *3& 76 675$7(*. & 75$160,66,21
PROJECTS

6 4 +2::28/' <28 '(6&5,%( 7+( 5(35(6(17$7,21 2) 1(: /$5*(

7 /12$'6 ,1 *3&96 75%$160,66,21 3/$11,1* 02"'(/"

8 $ $V VWDWHE LQ,53&WKH &RPSDQ\ LV IRUHFDVWLQJ DQ XQ

9 ODUJH ORDG JURZWK RYHU WKH QH[W GHFDGH 6SHFLILF
10 ORDGV KDYH IRUPDOO\ UHTXHVWHG VHUYLFH IURP *3& D\
11 &RPSDQ\YVY EURDGHU ORQJ WHUP ODUJH ORDG HFRQRPLF
12 DSSUR[LPDWHO\ *> RI SRWHQWQBO DKERBZIW WRKHDOLO R/DF
13 ODUJH ORDGY DQG FRPSDUHV WKH SRZHU IORZ FDVH ORF
14 I[URP WKH SRZHWBVOWRKREQVIHY 7TDEOH 0: RI ODUJt
15 SRZHU IORZ ORFDWLRQV ZHUH SURYLGHG E\ *3& ,Q WKH
16 WKH ")$; DQDO\VLY DQG SURYLGHG E\ *3& WKHUH ZHUH

17 0: RUJUHDWHU RI ZKLFK 0: GLG QRW DSSHDU LQ
18 OHDYHV 0: R QHZ ODUJH ORDGY PRGHOHG LQ WKH

19 LGHQWLILHG E\ *3& 'LVFRYHU\ 5HVSRQVH 3,% 7KLV GL

6 Discovery Response PIA-1-10
" Discovery Response PIA-5-16

19



loads by 2034 1s significant and would increase the stress on the transmission system

and therefore the transmission reinforcement needs.

Table 5: Table of Large Loads Provided by GPC and Compared to Power Flow Cases

PIA-1-10
s . PSSE PSSE PIA-5-16 | PSSECase
PIA-1-10 Project Name Gity County Project Stage Bus N - Bas 3 Alnmed - N

“ontract for Electric Service 1420
echnical Review
echnical Review
echnical Review
[Request for Hlectric Service
echnical Review
[Request for Hlectric Service
echnical Review
echnical Review
echnical Review
‘echnical Review
‘echnical Review
[Request for Hlectric Service
echnical Review
echnical Review
echnical Review
echnical Review
echnical Review
echnical Review
[Request for Hlectric Service
echnical Review
echnical Review
‘ontract for Electric Service
‘echnical Review
‘echnical Review
echnical Review
[Request for Hlectnic Service
[Request for Hlectric Service
echnical Review
echnical Review
echnical Review
echnical Review
echnical Review
echnical Review
‘ontract for Hectric Service
[Request for Hectric Service
‘ontract for Electric Service
echnical Review
‘ontract for Hectric Service
echnical Review
echnical Review
‘ontract for Hectric Service
echnical Review
‘ontract for Hectric Service
[Request for Hectric Service
‘ontract for Hectric Service
echnical Review
[Request for Hlectric Service
‘echnical Review
‘echnical Review
echnical Review
echnical Review
‘ontract for Hectric Service
‘ontract for Hectric Service
echnical Review
echnical Review
echnical Review
echnical Review
‘ontract for Hectric Service
echnical Review
echnical Review
[Request for Hectric Service
[Request for Hectric Service
echnical Review
[Request for Hlectric Service
echnical Review
echnical Review
‘ontract for Hlectric Service
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Q HOW DOES GPC DESCRIBE THE STRATEGIC TRANSMISSION

PROJECTS FOR SERVING LARGE LOADS?

A Inreviewing the IRP?, several of the Strategic Transmission Projects are designed to

address forecasted load growth. A list of strategic projects with forecasted load

growth justification is provided in Table 6.

Table 6: Strategic Transmission Project with Forecasted Load Growth

Justification

Strategic Transmission Project Name

GPC Justification

GTC: East Walton 500/230kV Area Project

Ashley Park - Wansley 500kV Line

GTC: Tenaska - Wansley S00kV Line

Cavender Drive - Tributary 230kV Line

GTC: Cavender Drive 500/230kV Area Project
Cavender Drive - Villa Rica 500kV
Cavender Drive - Union City S00kV

Farley (APC) - Tazewell 500kV Line

§ Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, Georgia Projects at 255.
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Strategic Transmission Project Name GPC Justification

Hatch - Wadley 500kV Line

McGrau Ford - Middle Fork 500kV Line

The IRP describes the Ashley Park—Wansley project as a major transmission
enhancement designed to address “the evolving dynamics within the Georgia
Integrated Transmission System (ITS), primarily driven by the changes in
generation and forecasted load growth.” This line, approximately 30 miles in
length, is positioned to enhance transfer capacity and alleviate thermal constraints
in West Georgia, an area experiencing significant commercial and industrial

development.

GPC’s Metro West Working Group Study report!? states that “the Metro West
Working Group was established to find an area solution for the Lithia Springs and
Villa Rica area loads.” This report recommends four transmission projects to

accommodate the Lithia Springs and Villa Rica area loads. Two of these projects,
Cavender Drive - Tributary 230kV Line and GTC: Cavender Drive - Buzzard Roost
230kV Line, are in the Strategic Transmission Project list in the 2025 IRP.

? Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, Georgia Projects at 442.

19 Discovery Request STF-DEA-2-2.
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Q WHAT DOES YOUR ANALYSIS SHOW FOR LARGE LOADS?

A The DFAX analysis shows whether and to what extent each large load impacted the
utilization of the strategic projects in GPC’s transmission model. In Table 7, the top
row shows the large loads considered in the analysis and the first column shows the
Strategic Transmission Projects. The numbers in the table correspond to a percentage
of flow increase based on a load increase at the large load location. Darker red
values represent an increase in line loading while darker blue values represent a

decrease m line loading.

Table 7: DFAX Analysis on GPC Large Loads for 2034 Shoulder NSEW NUO Case

Considering N-1 Contingencies

Our analysis confirmed that several projects described in the IRP as driven by
forecasted load growth are in fact actively utilized by large loads in the 2034 summer
and shoulder peak power flow cases, including two projects that were

recommendations of the Metro West Working Group Study. This result affirms
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GPC’s assertion that the line serves a reliability function tied to emerging large load

customer demand in west and central Georgia.

In addition, the analysis identified two other Strategic Transmission Projects that,

although not explicitly attributed to load growth in the IRP, show strong operational

connections to large loads in the model. All projects identified in the DFAX analysis

are included in Table 8 and the cost of these projects make up 16% of the total cost

for all Strategic Transmission Projects. The substations are provided with the zone

name to give a geographical reference to the project location. The zone names can be

found in Figure 1.

Table 8: Strategic Transmission Projects with Zone and GPC Justification

Strategic Transmission Project Name

Zones

GPC Justification

Ashley Park - Wansley 500kV Line Metro South/ |
Northwest 00O
I
|
B BN N
|
OO

I
GTC: Tenaska - Wansley 500kV Line West/ ]
Northwest | |
| K |
I B B e
[ B B e N

Cavender Drive - Tributary 230kV Line Metro West

GTC: Cavender Drive 500/230kV Area Project

Metro South/

Cavender Drive - Villa Rica 500kV Northwest
Cavender Drive - Union City S00kV
GTC: Cavender Drive - Buzzard Roost 230kV Line | Metro West
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GTC: Big Smarr - Tomochichi 500kV Line

Central/
West

“Northeast

saon | Madeos

orts

;Soutl;\ i |

Micnet
[y " Colouse
Cect

Gy | Yromes | Drests

Lowndes

75 Niles

75 KM

oo

Figure 1: Map of GPC Zone Names by Geography!!
Each of these lines demonstrated material DFAX sensitivity or contingency-related
stress associated with one or more of the major new large loads included in the IRP’s

future case modeling. Their operational response under peak and shoulder scenarios

11 Ga. Power Co.. 2025 IRP Technical Appendix Volume 3 Transmission Plan, Georgia ITS at 23.
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supports the inference that these projects play a key role in serving Georgia Power’s
forecasted large load additions, even though that role is not explicitly described in the
IRP narrative. Figure 2 shows the location of the strategic projects in relation to the
large loads and key centralized generators. The strategic projects are in green while
the large loads are the small blue circles and key centralized generators are larger

purple circles.

Figure 2: Map of Strategic Transmission Projects, Large Centralized Generators,

and New Large Loads
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1 Conversely, other Strategic Transmission Projects listed in the IRP did not show

2 strong electrical linkage or sensitivity to the modeled large loads under the scenarios
3 tested. As such, their justification appears more strongly tied to other drivers such as
4 generation dispatch, system transfers, or broader reliability support. This analysis
5 confirms that two projects beyond what GPC states as justification should be
6 recognized as key elements in Georgia Power’s strategy to accommodate new
7 demand. For example, the Big Smarr to Tomochichi 500 kV line is presented as part
8 of the long-term backbone reinforcement strategy but is not tied in the IRP to specific
9 large load additions. However, without a direct statement in the IRP, the analysis

10 presented intends to better link any Strategic Transmission Projects to the large loads.

11 Q WHAT IS THE COST OF THE STRATEGIC TRANSMISSION PROJECTS
12 THAT ARE MOST CLOSELY RELATED TO SERVING NEW LARGE

13 LOADS?

14 A The cost of the projects tied to load can be found in Table 9!2. The table includes the

15 total project cost and the GPC portion of the total cost.
16 Table 9: Summary of Costs of Strategic Transmission Projects Associated with
17 New Large Loads
Strategic Transmission Project GPC Cost Total Cost
Ashley Park to Wansley 500 kV line [ ] ]
GTC: Tenaska — Wansley 500 kV Line [ [ ]

12 Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, Georgia Projects Table § at
209.
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Strategic Transmission Project GPC Cost Total Cost

Cavender Drive — Tributary 230 kV Line [ ]
GTC: Cavender Drive 500/230 kV Area Project [ | ]
GTC: Cavender Drive — Buzzard Roost 230 kV Line [ ] ]
GTC: Big Smarr — Tomochichi 500 kV Line [ ] I
Total I | —

Q WHAT ARE THE IMPLICATIONS FOR GPC’S STRATEGIC
TRANSMISSION PROJECTS IF ONE OR MORE LARGE FORECASTED

LOADS DO NOT MATERIALIZE AS EXPECTED?

A There 1s a risk that one or more of the new Strategic Transmission Projects identified
in Table 9 may be significantly under-utilized in the 10-year planning horizon if the
new large load projects fail to move forward or are delayed, which is a significant
possibility according to Witness Stenclik because “...much of this projected load
growth is highly speculative at this stage.”!* Furthermore, GPC has not performed its
transmission planning analysis considering a scenario with a lower level of load
growth. Witnesses Fagan and Frayer point out that “Specifically, LEI is concerned
that in its 2024 GA ITS Ten-Year Plan, GPC did not test any sensitivities relative to
its load growth forecast, particularly a lower load forecast to reflect the substantial
uncertainty associated with prospective large load customers, including whether they

will materialize at all, or at the scale or timing that GPC projects. Running a lower

13 Direct Testimony of Derek Stenclik, Section IV.
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17

18

19

load forecast sensitivity would enable GPC to identify which transmission projects
could potentially be deferred, ultimately reducing the || I r1ce tag

allocated to GPC in the 2024 GA ITS Ten-Year Plan.!#”

Q DOES GPC TREAT POTENTIAL NEW LOAD PROJECTS THE SAME AS
POTENTIAL NEW GENERATION PROJECTS WHEN IT COMES TO

PROACTIVELY PLANNING 500KV TRANSMISSION PROJECTS?

A No. As part of GPC’s 2023 IRP Rebuttal Testimony, GPC claimed, in response to
proactively building 500kV transmission lines for interconnecting potential future
generation, that ““...Georgia Power builds transmission as needed to deliver power
from facilities that have been sited, financed, and have initiated the process of

interconnecting to the System. Georgia Power’s integrated approach ensures

interconnections actually occur and minimizes transmission investments based upon

speculation.”’® This statement from GPC’s 2023 IRP Rebuttal Testimony indicates

that GPC avoids planning 500kV transmission projects for connecting speculative

independent power producer (IPP) generation. However, this approach is in contrast

to GPC’s 2025 IRP, where GPC plans to build several 500kV transmission lines as
part of supporting the potential but still uncertain interconnection of future large

loads.

Q WHICH LARGE LOAD LOCATIONS POSE THE GREATEST RISK?

14 Direct Testimony of Marie Fagan and Julia Frayer, Section III, Docket No. 56002.

15 Rebuttal Testimony of Georgia Power in response to Michael Goggin at 51, regarding proactively building

500 kV lines, Docket No. 55378.
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A From Table 7 that shows the DFAX matrix linking the Strategic Transmission

Projects to the large loads, the list of large loads most responsible for driving specific

transmission projects is shown in Table 10.

Table 10: Summary Table of Transmission Projects Supporting New Large Loads

Large Load
PSSE DFAX
Strategic Transmission Project Bus Number:Name Value GPC Cost
Ashley Park - Wansley 500kV Line I [ ]
GTC: Tenaska - Wansley S00kV Line ] I ]
Cavender Drive - Tributary 230kV Line ] ] ]
GTC: Cavender Drive 500/230kV Area Project
Cavender Drive - Villa Rica 500kV I L
|
GTC: Cavender Drive 500/230kV Area Project
Cavender Drive - Union City sookv | [N RSN | N
GTC: Cavender Drive - Buzzard Roost 230kV
Line I | . [
GTC: Big Smarr - Tomochichi 500kV Line ] ] [ ]

Q IF ONE OR MORE OF THE SPECIFIC LARGE LOAD PROJECTS SHOULD

BE WITHDRAWN OR DELAYED, SHOULD THE NEED FOR THE

RELATED STRATEGIC TRANSMISSION PROJECTS BE REEVALUATED?

A Yes, if one or more of the large loads identified as a driver of one or more of the

Strategic Transmission Projects is to be delayed, reduced, or withdrawn, then it

would impact the necessity and timing of one or more of GPC’s Strategic

Transmission Projects. As identified in GPC’s 2025 IRP, a substantial portion of



SURMHFWHG ORDG JURZWK LV DVVRFLDWHG ZLWK LQGXYV

WKDW DUH VWLOO LQ WKH HDUO\ VWDJHV RI FRPPLWPHQ

4 $5( 7+(5( 27+(5 &216,'(5$7,216 25 35%$&7,&(6 )25

$

3/$11,1* 75%$160,66,21 :,7+ /$5*( 1(: /12%$'6"

, ] QHZ ODUJH ORDGYVY GR QRW PDWHULDOL]H DV SODQQHG
H[SHULHQFH WKH H[SHFWHG LQFUHDVH LQ VWHIEH\WYV FRQ.
FDOOLQJ LOQOWR TXHVWLRQ WKH LPPHGLDWH QHHG RU VFI

WUDQVPLVVLRQ SURMHFWY WKDW *3& LV SURSRVLQJ LQ '

& is important to recognize that transmission infrastructure takes many years to plan,
1Permit, and construct. Projects intended to support large loads cannot wait until the
ffoment those loads are operational. Therefore, a balance must be struck between
I#anning ahead for expected growth and ensuring that those assumptions are
13 grounded in verifiable commitments. Planning discipline is critical, not to delay
14 necessary infrastructure, but to ensure that transmission investments are rayht-size

15 timely, and responsive to evolving system conditions.

16 To this end, best practices include:

17 x Clearly identifying which transmission projects are primarily justified by ne
18 large loads;
19 x Developing trigger-based frameworks, where final project approvals or
20 timing are contingent on measurable progfesach as site selection,

16 Ga. Power Co., 2025 IRP Main Document, Sectiatl 6ad and Energy Forecast, p. 70
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1 interconnection agreements, or construction milestdriesn the large

2 customers driving the need,;
3 x Continue requiring quarterly updates on large loads and add to update

4 requirements as necessary.

This approach would protect ratepayers from unnecessary or premature investments,
6 while still allowing sufficient lead time to construct transmission infrastruchate t
7supports reliability and economic development. In the Midcontinent Independent
&ystem Operator (MISO) region, utilities and transmission planners are increasingly
Yequired to provide load-dependent justifications. An example of this can be found in
10 $7&TV /RDG ,QWH U FREdFBA Raue*Plan@ng process is
lfbllowed that develops a report that describes the justification for projects necessary
1fbr a load interconnection along with alternatives considered, scope of work, cost and
13 VFKHGXOH RI LPSOHPHQWLQJ WKH SURMHFWYV 0,629V UH
IWhitepaper outlines a structured approach to integrating large loads into transmission
15planning, emphasizing flexibility, system impact transparency, and coordination
16 across utility and planning entities to reduce the risk of stranded invesfhhent.
13ummary, Strategic Transmission Projects closely tied to large load additions should
18 be treated as conditionally justified, time-sensitive infrastructure, with aiptann

19ramework that enables re-evaluation if load assumptions change materially.

17 American Transmission Company, Load Interconnection Guide (Jan. 11, 2023), available at:

https://lwww.atcllc.com/wp-content/uploads/load-interconnection-guide-rev.-12.pdf
18 Midcontinent Independent System Operator, MISO Load Interconnection Whitepaper (July 2023),
available at: https://cdn misoenergy.org/MIS0%20Load%?20Interconnection%20Whitepaper629693.pdf.
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03$&7 2) &(175%/ . =(' *(1(5%$7.21 21 *3&76 675%$7(*,&
TRANSMISSION PROJECTS
+$7 &(175%/,=(" *(1(5%$7,21 ',' *3& &216,'(5 )25
5(7,5(0(17 $1' :+$7 &+$1*(" ,1 7+( ,76 5(*$5',1*

352-(&76 5(48,5(' 72 $//2: 81,7 5(7,5(0(17"

,Q WKH ,53 *3& FRQWLQXHG WR HYDOXDWH WKH UHWI
JHQHUDWLRQ XQLWV FRQVLVWHQW ZLWK WKH &RPSDQ\T
ORQJ WHUP UHVRXUFH WUDQVLWLRQ REMHFWLYHV 6SHF
UHWLUHPHQW LQ WKH ,76 SODQQLQJ SURFHVV LQFOX
8QLWV WKURXJK DQG 6PKBUHYLRINVEY *IRKKRE NKW D W
S$OWKRXJIK VWXGLHV WKDW UHIOHFW D GHIHUUHG UHWLL
QRW EHHQ FRPSOHWHG SURMHFWY LGHQWLILHG IRU WKt
WR EH QHHGHG HYHQ ZLWX IRZO WKGH XQ7W UHVDIHFVOM VI
NH\ FKDQJHY UHODWHG WR WUDQVPLVVLRQ LQIUDVWUXF

UHWLUHPHQWYV

X In the 2025 IRP, GPC states that no transmission projects were included nor
were any transmission projects excluded in the 2025 IRP as a rethdt of
extension of the Scherer, Gastrand Bowef? units.

X Instead of proposing new projects, the 2024*PFé&flects a 1- to 3-year delay

in the in-service dates of several transmission upgrades thataleagly

19 Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, ITS at 298.

20 Rebuttal Testimony of Georgia Power, Grubb, Mallard, Robinson, Weathers (June 8, 2022) at 38.
2! Discovery Response STF-DEA-4-8.

22 Discovery Response STF-DEA-4-9.

23 Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, ITS at 303.
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1 included in the 2021 Unit Retirement Analysis. These shifts in schekielle i
2 reflect updated load forecasts, evolving system conditions, and project
3 development timelines.
4 x Corn Crib - Lagrange Primary 115kV Reconductor, Eufala - George Dam
(COE) - Webb 115kV, and Klondike Switch Replacement, three of the
6 required transmission projects identified in the earlier analysis heaadgl
7 been completed, reducing the remaining infrastructure needs required to
8 accommodate planned retirements.
9 The latest in-service date for any remaining retirement-relatesitiasion project
10 is now 2029 which defines the outer bound of infrastructure that must be in place
11 before all retirements under consideration can be executed without compromising
12 system reliability. This updated outlook indicates that while GPQiraoes to
13 move toward retiring its legacy units, the transmission backbone necessary t
14 support those retirements will be in place by 2029, with no major new projects
15 required. This trend supports the view that generation transition planning has
16 matured significantly since the 2021 IRP, and that transmission cobs@ae no
17 longer a major barrier to retiring these aging fossil units on a schedulkdigjmest
18 with reliability and cost considerations.
19 VI. IMPACT OF VARIABLE RENEWABLE ENERGY AND BATTERY
20 6725%*( 21 *3&9Y6 675%$7(* & 75$160,66.,21 352-(&76
21 4 3/($6( 3529,'( $1 29(59,(: 2) 7+( 5(35(6(17%7,21 2)
22 5(1(:$%/( 5(6285&(6 ,1 *3&16 75%$160,66,21 02'(/
23 $ *3&TV WUDQVPLVVLRQ PRGHO FRQVLGHUV D WRWDO QHZ
24 UHVRXUFHY SODQQHG WR EH LQVWDOOHG E\ 7KLV VD
25 DOVR LQFOXGHG LQ WKH FDVHV 7KLV LV UHSUHVHQW

24 Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, ITS Table 41 at 303.
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FRQQHFWLQJ WR WKH +9 WUDQVPLVVLRQ V\VWHP DW N9

WUDQVPLVVLRQ PRGHO DVVXPHG WKDW RI WKH

0: LQ\

O: RI JHQHUDWLRQ LV DYDLODEOH LQ WKH VXPPHU SH

FDVHV WKDW DVVXPHG UHQHZDEOH JHQHUDWIFRMRHEDV RQ

R 7KH PDMRULW\ RI

&HQWUDO =RQHV DV VXPPDUL]JHG LQ )LJXUH

Table 11 Renewables Project Summary by Location and Size

Zone Number of Renewable Projects|

Total MW in Zone

CENTRAL

21

2085

COASTAL

3

161

EAST

9

987

N. EAST

4

248

N. WEST

1

200

SAVANNAH

1

16

SOUTH

27

3597

WEST

15

2470

UHQHZDEOHY DUH DVVXPHG WR E

DQG 7DEOI

+,8&+ 2) *3&76 675$7(*,& 75$160,66,21 352-(&76 $5(

,03$&7(" %< 02'(/(' 5(L(:$%/( (1(5%< ,1-(&7,216"

*HRUJLD 3RZHUTV

VXSSRUWLQJ WKH LQWHJUDWLRQ RI

, 53 LGHQWLILHVY VRPH RI

LWV 6WUD

IXWXUH UHQHZDEOH

DQDO\WVLV FRQILUPY WKDW VHYHUDO RI WKH SURSRVHG &

IDFLOLWDWLQJ WKH GHOLYHU\ RI VRODU JHQHUDWLRQ W

XWLOLW\ VFDOH VRODU UHVRXUFHV PRGHOHG LQ WKH ,5:
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SULPDU\ GHPDQG FHQWHUV2SDUWLFXODUO\ WKH $WODQW
1RUWK *HRUJLD VRODU LQMHFWRRUW KHRRZHD 00 ROF B
WUDQVPLVVLRQ V\VWHP 7KLV GLUHFWLRQDO SRZHU PRY
VLIJQLILFDQFH RQ FHUWDLQ WUDQVPLVVLRQ FRUULGRUYV
JHQHUDWLRQ JRQHV WR QRUWKHUQ ORDG 7KLV LV LQGLI

7TDEOH

7 Table 12 DFAX Analysis Results for New Renewable Generation Projects to Al
Loads in GPC

DFAX for Each Case

D34_NSEW D34_SNWE S34 NSEW S34]
0.04468  0.03348  0.03369  0.033
0.04255  0.04255 0.04128  0.041
0.03334  0.03334 0.02974 0.029
0.01422 001422 0.01467 0.014
0.05796  0.05796  0.05769  0.057
0.06218  0.06218 0.06171  0.061
0.03755  0.03755 0.03176  0.031
0.00625  0.00625  0.00588  0.005
0.01475 001475 0.01419 0.014
0.01577  0.01577 0.01579  0.015
-0.03894  -0.03894 -0.03992 -0.03¢
-0.05852 -0.05852 -0.05967 -0.05¢
0.0425 ~ 0.0425 0.04246 0.042
0.01695 0.01695 0.01705  0.017
0.02231  0.02231  0.02245  0.022
0.01147 001147 0.01125 0.011
0.00581  0.00581 0.00571  0.005
0.06696  0.06696  0.0636  0.06
0.00913  0.00913  0.00899  0.008
0.01693  0.01693 0.01604  0.016
0.07034  0.07034  0.06933  0.069
0.01693  0.01693 0.01604  0.016
0.00595  0.00595  0.00502  0.005
0.00595  0.00595  0.00502  0.005
0.10132 010132 0.10032  0.100
0.10132 010132 0.10032  0.100
0.00462  0.00462  0.0044  0.00
0.0425 ~ 0.0425 0.04246 0.042
0.0098  0.0098 0.00958  0.009
0.0147  0.0147 001223 0.012
0.024 0.024  0.02041  0.020.
0.06296  0.06296  0.06309  0.063
0.00817  0.00817  0.00764  0.007
0.01475 001475 0.01419 0.014
0.01768  0.01768 0.01721  0.017

MonitoredFacility
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1 Based on DFAX analysis using Georgia Power’s 2034 summer and shoulder peak
2 power flow cases, the following Strategic Transmission Projects were identified as
3 being most impacted by solar injections, Table 13. The projects are provided with the
4 zones to give a geographical reference to the project location. The zone names can be
5 found in Figure 1.
6 Table 13: Strategic Transmission Projects Identified as Supporting Future
7 Renewables Projects
Strategic Transmission Project Name Zones GPC Justification
Butler - Thomaston 230kV Line Conversion West ]
0000000000
I
.
Farley (APC) - Tazewell S00kV Line ApC/West | N
00000000
00000000000
I
. O
.
GTC: Big Smarr - Tomochichi 500kV Line Central/ I
West I
]
I
|
GTC: Talbot #2 - Tazewell 500kV Line West I
]
.
GTC: Rockville - Tiger Creek - Warthen 500kV Line Central I
I I I N
L
GTC: Tiger Creek - Rockville - North Spa 230kV Line | Central/ I
Northeast |
I
|

8

9

10

These lines exhibited the highest DFAX sensitivities under modeled solar injection

conditions, indicating that they are key conduits for renewable energy delivery, even

if not formally designated as such in the IRP. While GPC’s planning documents refer
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broadly to southe-QRUWK IORZ HQKDQFHPHQWY DV SDUW RI WKH
2 transmission strategy these findings provide quantitative evidence that solar
3 generation materially contributes to the utilization of these specific projects.
4 Accordingly, these projects should be recognized not only for their reliability benefits
Hout also for their role in enabling the clean energy transition and supporting the
6 integration of 7250 MAP of new solar generation as proposed in the IRP. Figure 2
§hows the location of the strategic projects in the state of Georgia in green. Several
@f these lines are oriented south to north, which support the integration of renewables

9 andis confirmed by this analysis.

1A few of these lines were also listed as being impacted by large loads. If a renewable
Idenerator or large load is connected close to one of these projects, it will be impacted
12oy that load or generation. If the line also has a south to north orientation, it will be
1Bed as a path for moving renewable energy to the load center. For example, GTC:
14 Big Smarr - Tomochichi 500 kV Line project was listed as impacted in both DFAX
Keenarios. This line has a large load and also has a south to north orientation,
1l6meaning it will be supporting load growth in the Metro Zones as well as renewable

17 generation in the Central and South Zones.

25 Discovery Response STF-DEA-4-6.
26 Ga. Power Co., 2025 IRP Main Document at 89.
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4 +$7 '2 7+( ')$; 5(68/76 ,1',&$7( $%287 7+( ,03$&7 2) 7+(

5(1(:$%/(6 352-(&76 21 7+( 75$160,66,21 6<67(0"

$ )URP WKH ")$; DQDO\VLV WKH LPSDFW RI XWLOLW\ VFDO}
6WUDWHILF 7TUDQVPLVVLRQ 3URMHFWY ZDV IRXQG WR EH
PRGHVW LPSDFW RI UHQHZDEOHV RQ WKH UHVW RI WKH *
DQRWKHU ")$; DQDO\VLYV ZDV SHUIRUPHG PRQLWRULQJ DC
OLQHV WR ILQG DQ\ RWKHU WUDQVPLVVLRQ OLQHV WKDW
UHQHZDEOH UHVRXUFHV 7KLV DQDO\VLV VKRZQ LQ 7DEC
RI WKH UHQHZDEOHV RQ WKH WUDQVPLVVLRQ OLQHV GLC

WKH 7DOERW 7D]J]HZHOO N9 OLQHV
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1 Table 14: Analysis for All Transmission Lines in Georgia Loaded Above 50% in
2 the Shoulder 2034 Case NSEW Considering N-1 Contingencies, for New Solar
projects to All Loads in Georgia

MonitoredFacility DFAX D34 NSEW |
0.1013¢
0.0927
0.0898¢
0.0898¢
0.0864¢
0.0864¢
0.0846¢
0.08204
0.0816€
0.0635€
0.0621€
0.0579€
0.046
0.0442€
0.0442¢
0.0427€
0.0425
0.0425
0.03974
0.0375¢
0.03632
0.0358¢
0.03371
0.03371
0.0310¢
0.0310¢
0.0310¢
0.0310¢
0.0298¢
0.0293
0.0290¢
0.0290¢
0.0286€
0.0254€
0.0247¢
0.0247¢
0.0247¢
0.0245€
0.024
0.02384
0.02281
0.02281
0.02281
0.0216€
0.02062
0.0205¢

| AN I I Y Y Y N N N N N N N N I N I N I O N N U N Y N Y Y Y O O Y O N O N N NN |

4 +< "2 7+(02°(/(" 5(1(:$%/(6 352-(&76 +$9( $ 02'(67

,03$&7 21 7+( 75%$160,66,21 6<67(0"

$ 7TKH PRGHVW LPSDFW LV SULPDULO\ GXH WR WKH GLVSHU
PRGHOHG LQ *HRUJLD 3RZHUYV ,53 5DWKHU WKDQ EH
FHQWUDOL]J]HG ORFDWLRQV WKH VRODU DGGLWLRQV HDF

FHQWUDOL]HG NH\ JHQHUDWLRQ SURMHFWY DQG WKH\ D
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VRXWKHUQ *HRUJLD ZKLFK KHOSV GLVWULEXWH WKHLU |
VIVWHP DQG UHGXFHV ORFDOL]HG VWUHVV +RZHYHU GX
EHWZHHQ WKH SULPDU\ VRODU UHVRXUFH DUHDV LQ 6RX
LQ WKH $WODQWD PHWURSROLWDQ DUHDRRBWRU JHQHUL
WUDQVPLVVLRQ IORZV 7KLV HIIHFW LV PRVW QRWDEOH (
VXFK DV PLGGD\ VKRXOGHU KRXUV RU VXQQ\ VXPPHU DIW
QRUWKZDUG IURP JHQHUDWLRQ ULFK JRQHV WR VHUYH W
*HRUJLD ,Q *3&TV WUDQVPLVVPRWED RRPSPLDGRPIRBY W
WKH QHHG WR LPSURYH SRZHU WUDQVIHU IURP 6RXWK W
GLUHFWLRQDO IORZ DV SDUW RI LWV MXVWLILFDWLRQ IR

SURMHFWYV

The DFAX analysis confirms that several Strategic Transmission Projectiadient
13n Table 13 support the northbound transfer of power and indirectly support the
14leliverability of solar energy to load centers. Furthermore, the broad geographic

Idistribution of many smaller solar resources reduces stress on the transmission
1&ystem, and as a result, their direct impact on individual Strategic Transmission

1Projects is limited compared to large loads or major dispatchable generation.

27 Ga. Power Co., 2025 IRP Main Document, Section 11.3 at 112.

41



[ —

10

11

12

13

14

15

16

17

18

19

20

4 $5( 7+(5( 27+(5 75%$160,66,21 352-(&76 6833257,1*

5(1(:$%/(6 ,1 *(25*,$"

$ <HV 7KLV OLVW RI VWUDWHILF WUDQVPLVVLRQ SURMHFV

H[KDXVWLYH OLVW RI WUDQVPLVVLRQ SURMHFWYV KHOSLC
SURMHFWV WR ORDG LQ *HRUJLD 3RZHU IURP UHQHZDEO
OLQHV LQ WKH VI\VWHP LQ YDU\LQJ GHJUHHV EDVHG RQ |
QHWZRUN WKH LPSHGDQFH RI WKRVH OLQHV DQG WKH G
OLQHV LQWHUQDO WR *3& DV ZHOO DV LQWHVWUHJLRQDO
*HRUJLD ZLWK LWV QHLJKERUV $V :LWQHVV 6WHQFOLN G
WHVWLPRQ\ LQWHUUHJLRQDO WUDQVPLVDER® *>H@ QDEC
HQHUJ\ SDUWLFXODUO\ ZLQG UHVRXUFHV IURP UHJLRQV
ZKLFK DUH QRW DYDLODEOH DW VFDOH ZLWKNIG3&TV VH

WKURXJK WUDQVPLY¥VLRQ LQYHVWPHQW ~

' <28 ,'(17,)< $1< &21&(516 :,7+ +2: *3& 5(35(6(17("

62/$5 352-(&76 ,1 7+(,5 75%$160,66,21 02'(/"

$ <HV ,Q WKH SRZHU IORZ FDVHV UHYLHZHG DV SDUW RI *:

JHQHUDWLRQ SURMHFWY DUH UHSUHVHQWHG LQ WKH WU
RITOLQH 6SHFLILFDOO\ D SRUWLRQ RI WKH PRGHOHG VR
RI QDPHSODWH FDSDFLW\ ZKLOH WKH UHPDLQLQJ VRODU

HQWLUHO\ FRQWULEXWLQJ QHLWKHU UHDO SRZHU QRU L

28 Direct Testimony of Derek Stenclik, Section VI,
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*HRUJLD WUDQVPLVVLRQ VI\VWHP 7KLV PRGHOLQJ DSSUR
RSHUDWLQJ FRQGLWLRQV IRU XWLOLW\ VFDOH VRODU UH
VKRZLQJ RYHUORDGHG WUDQVPLVVLRQ OLQHV RU WUDQWV
LQ UHDOLW\ ,Q SUDFWLFH VRODU IDFLOLWLHV RSHUDW@
GHSHQGLQJ RQ WKH WLPH RI GD\ ZHDWKHU FRQGLWLRQ\
WA\SLFDOO\ SURYLGH YROWDJH UHIJXODWLRQ DQG UHDFW
PRGHOLQJ D ODUJH SRUWLRQ RI VRODU UHVRXUFHV DV I.
XQGHUHVWLPDWH WKH YROWDJH VXSSRUW WKDW VRODU
VI\VWHP2SDUWLFXODUO\ LQ DUHDV ZLWK KLJK 39 VDWXUD

LV NQRZQ WR EH FRQWULEXWLQJ PHDQLQJIXOO\ WR QHW

4 +2: &$1 62/$5 5(6285&(6 %( 02'(/(' 025( 5($/,67,&%$//<

$1' &$1 <28 3529,'( (;$03/(6 ,1 ,1'8675< 2) *22°

35$&7,&(6 )25 02'(/,1* 62/$5 5(6285&(6"

$ <HV 7R PRUH DFFXUDWHO\ UHSUHVHQW V\VWHP FRQGLWI

RQOLQH LQ D FDVH UHSUHVHQWLQJ GD\WLPHIRSHUDWLRC
RXWSXW OHYHOV EDVHG RQ VHDVRQDO H[SHFWHG RXWSX
LQGXVWU\ DSSURDFK WR PRGHOLQJ VRODU SODQWYV LV I
6\VWHP 2SHUDWRU 0,62 DQG LV GRFXPHQWHG LQ WKHL
ODQXDO 9HR®VQREMHFWLRQ 0,62 GHVFULEHV WKH PRC

JHQHUDWRUY LQ WKH GHYHORSPHQW RI VA\VWHP ZLGH ED

2 Midcontinent Independent System Operator, MISO Planning Modeling Manual, Reliability Data
Requirements & Reporting Procedures Version 4.4, 10-31-2024, available at:
https://cdn.misoenergy.org/MISO%20Planning%20Modeling%20Manual%20v4.4105063.pdf.
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VWDWH DQG G\QDPLFV DQDO\VLYVY 7DEOH DRI WKLV VHF)\
2XWSXW" IRU HDFK SODQQLQJ FDVH ZKHUH HDFK VRODU
GLVSDWFK LQ DFFRUGDQFH ZLWK LWV FDSDFLW\ FUHGLW
6KRXOGHU IRU 6SULQJ /LIJKW /RDG HWF 7KLV PRGH
UHIOHFWLYH RI WKH ZD\ VRODU SODQWYV RSHUDWH RQ W|
GLVSHUVHG DFURVY DOO VRODU SODQWY DQG UHIOHFWYV
RSHUDWLQJ DW SDUWLDO SRZHU WKH\ DUH VWLOO SURY
)(5& 2UGH®U $SSO\LQJ D VLPLODU PHWKRGRORJ\ LQ *HRUJ
UHDOLVP RI WKH WUDQVPLVVLRQ ORDGLQJ DQG YROWDJ!
ORFDWLRQV ZKHUH VRODU JHQHUDWLRQ FRQWULEXWHYV
WKDW HDFK VRODU SURMHFWY{V YROWDJH BXISGRUW FDSELC
FROQWLQJHQF\ DQDO\VHV ,Q VXPPDU\ *HRUJLD 3RZHU{YV

DVVXPSWLRQV DSSHDU RYHUO\ FRQVHUYDWLYH DQG OLP
RSHUDWLRQDO LPSDFW RI VRODU JHQHUDWLRQ SURMHFW
WUHDWPHQW ZRXOG VXSSRUW EHWWHU LQIRUPHG SODQC

XVHG LQ RWKHU UHJLRQV

30 Federal Energy Regulatory Commission, 18 CFR Part 35, Docket No. RM16-G6dé; No. 827,
Reactive Power Requirements for Non-Synchronous Generation, Issued June 16, 2016 at £8ragraph

37.
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+2:'," *3& 5(35(6(17 %$77(5< (1L(5*< 6725%$*( 6<67(06

%(66 ,1 7+(,5 75$160,66,21 02'(/"

$ 7KH *3& WUDQVPLY¥RIQR\DP@GH (66 SURMHFWY WRWDOLQ

WKH \HDU 7KH SURMHFWY DUH VSUHDG DFURVV WKH&
6RXWK DQG :HVW JRQHV 7KH VXPPHU SHDN FDVH KDV Wil
RITOLQH 7KH VKRXOGHU FDVHV KDYH VFHQDULRY ZKHUH
DV RIITOLQH RU LW KDV IRXU SURMHFWY GLVSDWFKHG WR
RWKHU ILYH SURMHFWY PRGHOHG DV RIIOLQH )LQDOO\

UHVRXUFHV GLVSDWFKHG DW 0: FKDUJLQJ

'2 <28 +$9( $1< &21&(516 :,7+ +2: *3& 5(35(6(17(" 7+(

% (66"

$ <HV %DVHG RQ 7HORV (QHUJ\YV UHYLHZ RI WKH SRZHU I(

,53 %(66 DUH QRW PRGHOHG LQ D ZzD\ WKDW FDSWXUH
RU WKHLU DELOLW\ WR DOOHYLDWH WUDQVPLVVLRQ FRQ
UHVSRD@AB REVHUYHG LQ WKH VXPPHU DQG VKRXOGHI

DUH HLWKHU

x Offline, contributing no real or reactive power support to the transmission grid,

or

19 x Online at full charging, meaning they were modeled as load, increasing the net

20 demand on the system rather than alleviating.

31 Ga. Power Co., 2025 IRP Technical Appendix Volume 3 Transmission Plan, Appendix H2.

32 Discovery Response STES-1-4
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1 This modeling approach is problematic for three reasons.

2 x First, it fails to represent the critical role that storage can play during peak load

3 periods or contingency everitsvhen storage is most likely to be discharging
4 to support the system.
5 x Second, it artificially increases system stress by modeling battasidully
6 charging, which inflates flows on transmission lines and potentially ovesstat
7 the need for certain infrastructure upgrades.

8 x Third, even when not dispatched, BESS would be online and providing valuable

voltage support and voltage regulation capability that would not be considered

10 in a model where the resource is set as completely offline. Theitasdtdata
11 provided by GPQor one of their battery plants shows that the storage plant is
12 providing voltage support even when active power provision is essentially
13 zero33

W more accurate approach would model BESS based on expected dispatch during
15tressed conditions, where they are typically discharging at or near their rated
16capacity, providing both real power injection and reactive support. This would align
17 with the real-world operational strategy of storage assets, particularly in syst#ms wi
18 creasing levels of variable renewable energy. This approach also aligns with the
19 recorded data provided by GPC in their response to&3&-4 in which the BESS
20was discharging during the morning peak hour. For comparison, MISO has
2®stablished a methodology for modeling battery energy storage systems in
22transmission planning studies, as outlined in the MISO Planning Modeling Manual,

23 Version4.4* ,Q 0,62V DSSURDFK VWRUDJH LV BRIGHOHG DV F

33 Discovery Response STES1-4.

34 Midcontinent Independent System Operator, MISO Planning Modeling Manual, Reliability Data
Requirements & Reporting Procedures Version 4.4, 10-31-2024, available at:
https://cdn.misoenergy.org/MISO%20Planning%20Modeling%20Manual%20v4.4105063.pdf.
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dupport in all scenarios, with real power dispatch determined based on an economic
&ering system. This method allows storage to contribute meaningfully during stressed
édnditions, such as summer peak periods, without assuming it is always dispatched or
4relied upon in every case. This more flexible and realistic modeling framework better
5 aligns with historical operational data and ensures that the impact of BESS on system
6 reliability and transmission loading is accurately represented. Gie& fown plans
o significantly expand battery storage in its IRP, a more representative storage
&lispatch framework should be adopted. Doing so would provide greater insight into
How storage can mitigate congestion, defer or reduce the need for specific
l@ansmission upgrades, and contribute to voltage and thermal stability during peak
1Bnd contingency conditions. In summary, the current modeling treatment of BESS in
12 WKH ,539V WUDQVPLVVLRQ F BwiittlVel@dity ¥hdxengestiod | OHFW W K
1&:lief benefits that these resources provide. GPC should adopt a more realistic

l4dispatch framework to fully capture the system value of energy storage in

15 transmission planning.

16 Vil. RECOMMENDATIONS FOR THE COMMISSION

17 4 :+$7 $5( <285 5(&200(1'$7,216"
18 $ , KDYH WKH IROORZLQJ UHFRPPHQGDWLRQV IRU WKH &RF

19 Require Transparent Attribution of Transmission Project Drivers

20 x Direct GPC to clearly attribute transmission project justificatiomgheir

21 primary drivers, be it large loads, solar integration, reliability reinforcerent,
22 generation retirements, so the Commission and stakeholders can evadtiate c
23 causation and system benefit. In addition, it would be beneficial for akk&irat
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Transmission Projects to include detailed descriptions similathaéoohe
provided for the Ashley ParkWansley 500 kV Lin&. These descriptions help
clarify the specific drivers, objectives, and system benefits assowidkeglach
project. For example, it would be helpful if projects such as the North Spa 230
KV Area Project were accompanied by comparable detail regarding thei
justification, geographic relevance, and role in supporting reliability, load
growth, or resource integration.

Provide clarity on the certainty threshold required for future interconnection
projects to be considered in planning new systemic (500kV) transmission
investments. Ensure the project certainty threshold is consistent fortgmnera

interconnection requests as well as load interconnection requests.

Tie Transmission Approvals to Large Load Commitments

X Require Georgia Power to identify which Strategic Transmission Projects a

directly driven by new large load additions.

Condition the approval, timing, or phasing of load-driven transmission projects
on measurable customer commitments (e.g., executed interconnection
agreements, construction milestones).

Continue to require quarterly updates from GPC on the status of large load
developments tied to transmission needs and update this requirenttent wi

additional information as necessary.

Improve the Representation of Battery Storage and Solar in Transmission Planning

x Direct GPC to revise its modeling assumptions for BESS to reflectvaréd-

operationg specifically, their ability to discharge during peak and contingency
conditions and provide voltage support.

Require GPC to update how solar PV is represented in transmissiorsmodel
Current assumptions that treat many solar resources as either fully ory or full

off are unrealistic and may distort transmission loading results.

35 Technical Volume 3, p. 272
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$ <HV

Recommend adopting practices similar to MISO, where planning case
assumptions for storage and solar are based on seasonal capacity expectations
and duration characteristics from the Capacity, Demand, and Reserve Report.
$FNQRZOHGJH WKDW *3&TV SODQ LQFOXGHV DSSUF
generation, largely dispersed across South Georgia. This geographic dispersion
reduces stress on local transmission infrastructure compared to izedtral
generation and enables flexible, lower-cost interconnection.

Recognize the value that several Strategic Transmission Projects (g.g., Bi
Smarrd omochichi, RockvilleTiger CreektVarthen) play a critical role in
enabling southie-north power transfers, supporting both system reliability and
solar integration.

Recognize the value that interregional transmission offers to Georgia in
supplying lower-cost renewable energy from regions that have renewable

energy resources to offer

7+,6 &21&/8'( <285 7(67,021<"
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Saratoga Springs, NY

M.Eng. Systems Engineering, Cornell University
B.S Electrical and Computer Engineering, Cornell Univers

Matthew Richwine is a founding partner of Telos Energy and is an industry leader in powerssystem
engineering, power electronic controls, and system stability. For the pasesixtars, he has been
designing, testing, and analyzing thermal and renewable power generation equipment and gtidyin
stability of power systems ranging from megawatts to tens of gigawatts.

Matthew draws on his in-depth understanding of inverter-based resources and conventional
synchronous generation equipment to model and analyze power systems to draw out meaningful
conclusions and explore a large variety of mitigation measures to address challenges. He brings a
passion for technology and for helping clients to understand new technologies in thextohtaeir
system.
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He resides in Saratoga Springs, New York with his wife and son, and he enjoys catamaran sailing, skiing,
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475 Broadway #6, Saratoga Springs, NY 12866
518.396.6412 | matthew.richwine@telos.energy

SHORT BIO

Matthew Richwine is a founding partner of Telos Energy and is an industry
leader in power systems engineering, power electronic controls, and system
stability. For the past fourteen years, he has been designing, testing, and
analyzing thermal and renewable power generation equipment and studying
the stability of power systems.

EXPERIENCE

2019-Present  Founding PartnerTelos Energy

- Leads a team of power systems engineers in the formulation of new analytical
approaches and the execution of complex studies

- Generates new business opportunities and strengthens existing business
relationships across dozens of clients, including project developers, utiitiseem
operators, and research organizations

2017-2019 Senior Engagement Manag&E Energy Consulting

- Led a team of 10+ in the formulation of scope and execution of internal and external
customer objectives, delivering $2.7MM with impact of $1B+ to GE businesses
- Supported GE equipment design teams, utilities, grid operators

2013-2017 Consultant & Senior ConsultaGE Energy Consulting

- Developed a new wind turbine power plant control to coordinate multiple wind
plants in a region of the electric power grid

- Modeled and simulated power systems in Hawaii, Barbados, and Honduras to
evaluate the impact of increasing wind and solar generation on system stability

- Conducted testing of thermal and renewable power plants and validated models for
external customers for NERC requirements

2009-2013 Design Engineer, Electric Machinery and Syst&f&sRenewables

- Characterized doubly-fed induction generator behavior during fault conditions
through testing, data analysis, and modeling of leakage saturation

- Specified a new inverter-fed induction generator design through cross-furattion
trade-off studies to define mechanical and electrical requirements for ammigxtid
system

EDUCATION
May 2009 M.Eng. Systems Engineerigprnell University

- Concentration: Controls and Power Systems

May 2008 B.S. Electrical and Computer Engineer@aynell University

- Honors: Eta Kappa Nu, Magna Cum Laude

www.telos.energy TELOS ENERGY
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EXPERTISE

AWARDS

Power Systems and Equipment Expertise:

- Powerflow and dynamics modeling and simulation

- Renewable integration and power system stability analysis

- Grid code compliance analysis and model validation testing

- Torsional dynamics analysis for sub-synchronous oscillations
- Power electronic controls design and analysis

Computer Skills

- Microsoft Office, Python, C, MATLAB, PSCAD, DIgSILENT PowerFactory, GE PSLF,
Siemens PTI PSS/E, ATP, ETAP)

- M. Richwine, 204 Excellence Award of the Electric System Integration Group (ESIG)
for advancements in stability study methods applied to high IBR systems

- M. Richwine, 2019 Excellence Award of the Electric System Integration Group (ESIG)
for his work related to advances in planning and analysis for low inertia grids

- M. Richwine, D. Stenclik, 2016 Next Generation Network Paper Competition, 1st
Place, CIGRE-US National Committee.

PUBLICATIONS

- M. Richwine I. Anselmo, P. Cicilio and A. Francisco, "Grid-Forming Inverter Batteries
(}& vZ v ACeS u S ]o]SC Jv o el [*/*0 vV Z ]Jo oS8
Power & Energy Society General Meeting (PESGM), Seattle, WA, USA, 2024, pp. 1-5

- M. Richwine et al, Power System Stability Analysis & Planning Using
Impedance-Based Method22nd Wind & Solar Integration Workshop, Copenhagen,
Denmark26 t 28 September 2023

- M. Richwine D. Stenclik, Coordination of Distributed Resources in the Provision of
Essential Reliability Services for Active Power Management, CIGRE C2/C6 PS3
Centennial 2021.

- M. Richwineg D. Stenclik, Analysis and Impact of Autonomous Fast Frequency
Response Relative to Synchronous Machine Sources on Oahu, CIGRE-US Grid of the
Future, Reston, 2018.

- D. StenclikM. Richwine C. Cox, To Shift or Not to Shift? An Energy Storage Analysis
from Hawaii, Hybrid Power Systems Workshop, Tenerife, May 2018.

- D. StenclikM. Richwine N. Miller, The Role of Fast Frequency Response in Low
Inertia Power Systems, CIGRE Session, Paris, 2018.

- M. Richwine D. Stenclik, Analysis of Grid Strength for Inverter-Based Generation
Resources on Oahu, CIGRE-US Grid of the Future, Cleveland, 2017.

- M. Richwine D. Stenclik, An Integrated Approach to Analyzing the Impact of
Increasing Distributed PV Generation on Dynamic Stability in Oahu, CIGRE-US Grid o
the Future, Philadelphia, 2016.

- M. Richwine J. Sanchez-Gasca, N. Miller, Validation of a Second-Generation Type 3
Generic Wind Model, IEEE PES General Meeting, 2014.
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Georgia Power Company
DocketNos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-DEA Data Request Set No. 2

STF-DEA-2-4

Question:

3OHDVH UHIHU WR S Rl WKH 375%$160,66,21 3/&1661*R'I(6&5,3
3 , 53 9ROXPH 38%/,& ',6&/2685(° UHJDUGLQJ WKH XVH F

creating load flow base cases. Please identify and describe thicsgteps that are taken to
FUHDWRI{XQQW DUHD PD[ FDVHV ZLWK DQ HFRQRPLF GLVSDWI

Response:

Python scripts are applied t?? KH & R P l5aBe(ra$es for pre-defined unit off and area max
scenarios. An economic dispatch tool will dispatch the remaining ung#sdhlmn economics, to

balance the remaining available generation with the existing loader&@en units are

dispatched to meet the load obligationsWfK H *HRUJLD ,QWHJUDWH@S7UDQVPL\
Participants. For details on Generation Scenario Cases, pleastor&fection B, Table 16 (p.

269) of the 2024 GA ITS Ten-Year Plan in Technical Appendix Volume 3.

Contact: Mike Robinson Page 1 of 1
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Georgia Power Company
DocketNos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-DEA Data Request Set No. 2

STF-DEA-2-5

Question:

3OHDVH UHIHU WR S Rl WKH 375%$160,66,21 3/&1661*R'I(6&5,3
3 , 53 9ROXPH 38%/,& ',6&/2685(" UHJDUGLQJ WKH (FRQRPL

a. When the Economic Dispatch Program is used by planners, is a securitgio@uist
economic dispatch methodology employed?

b. ,W LV VDLG WKDW 3WKH PRVW HFRQRPLPDOR@IWADWFK L\
WKH VDPH LQFUHPHQWDO FRVW’ ™ ([SODWR KRHAMWKH VX Q HW
and area max load flow cases.

Response:

a. No, a security-constrained economic dispatch methodology is not employed.

b. The units specified by the Unit Off or Area Max cases being appliecoanenitted and
dispatched to the output levels defined by those Unit Off/Area Max defisjtand the
remainder of the needed generation is dispatched economicallye Rkfas to the
& R P S D fesffovise to STF-DEA-2-4. For details on Generation Scenario Cases, refer to
Section B, Table 16 (p. 269) of the 2024 GA [T&Year Plan in Technical Appendix
Volume 3.

Contact: Mike Robinson Page 1 of 1
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Georgia Power Company
Docket Nos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-PIA Data Request Set No. 1

STF-PIA-1-10

Question:

!In the 2025 IRP Main Document on page 1*HR UJL D 3 R ZaHjusfeY Idad fgrdcast from
the winter of 2024/2025 through the winter of 2030/2031 reflects approxir8z28ly MW of load
growth, representing an increase of more than 2,200 MW compared to load growth projections
the 2023 IRP Update for the same period.

a. )JRU WKH 0: RI ORDG JURZWK LGHQWLI\ WKH VSHFLIL
ORDG UDPS ORDGY DQG GDWHYV ILQDO ORDG O0: W K
DJUHHPHQW WKH FXVWRPHUVY &RQWUDFWXWRW R P HE WU
location inside or outside Georgia Power service territory.

b. If specific customers do not account for the entire 8200 MW then identify hew t
remaining load growth was developed.

Response:

a. Large load customers account for much of the increase to the load forecasiekuolea
list of the large load economic development pipeline assumed inatiddrecast used in
the 2025 IRP, including location, announced load ramp, and whether the prajsalas
RU RXWVLGH *HRUJLD 3RZHU 7HUULWRP2028 Gig®N&] UHIHU
Economic Development Report filed on August 16, 202 Excel file from this report
that contains the details listed above is provided as STF-PIA-1-1€hAtent Y TRADE
SECRET.

Due to the size and differing levels of progress of each project, the Company continues to
utilize the Load Realization ModeR(RM ") developed for the 2023 IRP Update. This

model uses a probabilistic approach to evaluate the range and likelihood opaiamtgal

outcomes of load growth from new committed and prospective large load custdime

model accounts for the size and various progress stages of individual projéetsrgia
S3RZHUYVY ODUJH ORDG HFRQRPLF GHYHORiSldsspaateslL SHO L C
with announced loads being realized by assigning lower likelihoods than to ¢edimit
customers. As such, all projects are included in the load forecastdiffesgnt levels of
materialization.

For the requested Request for Service agreements please refer to thadalb@achments:

1 For purposes of this filing, the winter of two years that are listed together refers toidiefioen December of the
first year through February of the following year. For example, the winter of 2030/2031 refers tiaaithdrpm
December 2030 through February 2031.

Contact: Francisco Valle Page 1 of 3



Georgia Power Company
Docket Nos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-PIA Data Request Set No. 1

STF-PIA-1-10 Attachment A TRADE SECRET
STF-PIA-1-10 Attachment B TRADE SECRET
STF-PIA-1-10 Attachment C TRADE SECRET
STF-PIA-1-10 Attachment D TRADE SECRET
STF-PIA-1-10 Attachment E TRADE SECRET
STF-PIA-1-10 Attachment F TRADE SECRET
STF-PIA-1-10 Attachment G TRADE SECRET
STF-PIA-1-10 Attachment H TRADE SECRET
STF-PIA-1-10 Attachment | TRADE SECRET

STF-PIA-1-10 Attachment J TRADE SECRET
STF-PIA-1-10 Attachment K TRADE SECRET
STF-PIA-1-10 Attachment L TRADE SECRET

For the requested Contracts for Electric Service agreements pléase ithe following
attachments

STF-PIA-1-10 Attachment M TRADE SECRET
STF-PIA-1-10 Attachment N TRADE SECRET
STF-PIA-1-10 Attachment O.1 TRADE SECRET
STF-PIA-1-10 Attachment O.2 TRADE SECRET
STF-PIA-1-10 Attachment O.3 TRADE SECRET
STF-PIA-1-10 Attachment P TRADE SECRET
STF-PIA-1-10 Attachment Q.1 TRADE SECRET
STF-PIA-1-10 Attachmer®.2 TRADE SECRET
STF-PIA-1-10 Attachmer®.3 TRADE SECRET
STF-PIA-1-10 Attachmer®.4 TRADE SECRET
STF-PIA-1-10 Attachment R TRADE SECRET
STF-PIA-1-10 Attachment S TRADE SECRET
STF-PIA-1-10 Attachment T TRADE SECRET
STF-PIA-1-10 Attachment U.1 TRADE SECRET
STF-PIA-1-10 Attachment U.2 TRADE SECRET
STF-PIA-1-10 Attachment V TRADE SECRET
STF-PIA-1-10 Attachment W TRADE SECRET
STF-PIA-1-10 Attachment X.1 TRADE SECRET
STF-PIA-1-10 Attachment X.2 TRADE SECRET

b. The load forecast is developed by combining two components: the orgatadband
external adjustments. The organic forecast estimates the load groeistoig lines of
business based on historical data. External adjustments account for thetéortazsd from
new customers and new lines of business that are not part of the histatacal ogether,
these two components form the total company forecast, which accountsdatitbe3,200

Contact: Francisco Valle Page 2 of 3



Georgia Power Company
Docket Nos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-PIA Data Request Set No. 1

MW of load growth. In summary, a significant portion of the 8,200 MW comes from large
load customers, while the remainder is derived from the organic forecast.

Contact: Francisco Valle Page 3 of 3
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These files have been redacted in their entirety.
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These files have been redacted in their entirety.
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These files have been redacted in their entirety.
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These files have been redacted in their entirety.
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These files have been redacted in their entirety.
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04%1213 56#78.%?2@"7.6A
Q2 2025 12
Q3 2025 9
Q2 2024 18
Q2 2026 -6
Q2 2025 6
Q1 2025 15
Q3 2025 9
Q2 2025 12
Q2 2024 6
Q2 2025 -3
Q2 2025 -3
Q2 2024 18
Q2 2024 18
Q2 2024 18
Q2 2025 18
Q2 2026 12
Q2 2025 6
Q2 2024 3
Q2 2026 12
Q2 2025 6
Q2 2026 12
Q1 2024 27

Q1 2025 9
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Project Name Announced [oad (MW) in 1Q Updat
REDACTED 150
REDACTED 200
REDACTED 66
REDACTED 433
REDACTED 630
REDACTED 86
REDACTED 50
REDACTED 100
REDACTED 700
REDACTED 180

I"#$
%"&'()"*(+&,,-(.$,"*(1/0(12(#34$-3",'(+"4(5"66$4788&, (%&I9$(%"&'(5:-H#"6$4:



2C7D8C3077B37D1C68CC9I9B55A8DA97B0.xIsx
Reason for Removal
Project Cancelled
See Note
Project Cancelled
Project Delayed Indefinitely
Project Cancelled
Selected Alternative State
Project Delayed Indefinitely
Project Delayed Indefinitely
Project Cancelled
Project Cancelled

PUBLIC DISCLOSURE
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Georgia Power Company
Docket Nos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-PIA Data Request Set No. 5

STF-PIA-5-16

Question:

Please provide the assumed interconnection bus (location) and ratings dRtb&dload) for
each new large load assumed in the IRP.

Response:
Please refer to STF-PIA-5-16 Attachment TRADE SECRET.

Contact: Mike Robinson Page 1 of 1



PUBLIC DISCLOSURE A0473E7A17B20EECD418A6E1FA7TAABL

Station Name Customer Name Bus Name Zone TEAMS Projec| 2025 2025 2026 2026 2027 2027 2028 2028 2029 2029 2030 2030 2031 2031 2032 2032 2033 2033 2034 2034 2035 2035
Number Mw MVar Mw MVar MW Mvar MW MVar MwW MVar Mw MVar MW Mvar MW MVar MwW MVar Mw MVar MW Mvar
TWO RUN RANCH REDACTED REDACTED REDACTEID175 REDACTE[} REDACTED REDAQTED REDACTED  RHDACTED EDACTED | REODWCTED| REDACTHD REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTED REDACIED REDALCTED REQACTED REDACTED |REDACTED
GREAT VALLEY REDACTED REDACTED REDACTEIDO31 REDACTEQ REDACTED REDAQTED REDACTED REDACTED EDACTED | REDWCTED MEDACTED REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTED REDACIED REDACTED REQACTED REDACTED |REDACTED
TRAE LANE REDACTED REDACTE! REDACTEID962 REDACTEQ) REDACTED REDAQTED REDACTED REDACTED REDACTED | REDACTED| REDACTHD REDACIED REDACTED REDACTED REDACTED [REDACTED| REDACTED REDACIED REDACTED REQACTED REDACTED |REDACTED
SHUGART FARMS REDACTED REDACTED REDACTEIB736 REDACTEQ) REDACTED REDAQTED REDACTED  RHDACTED EDACTED | REDACTED] REDACTHD REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTED REDACIED REDACTED REQACTED REDACTED |REDACTED
MIDWAY REDACTED REDACTED REDACTEIB996 REDACTE[} REDACTED REDAQTED REDACTED — RHDACTED EDACTED | REODWCTED| REDACTHD REDAC[ED REDACTED REPACTED ~REDACTED |REDACTED| REDACTED REDACIED REDALCTED REQACTED REDACTED |REDACTED
HYUNDAI MOTORS REDACTED REDACTEH REDACTEI®523 REDACTEQ REDACTED REDAQTED REDACTED REDACTED EDACTED | REDWCTED REDACTED REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTED REDACIED REDALCTED REQACTED REDACTED |REDACTED
ALIGNED - WINSTON (BAGGETT) REDACTED REDACTE! REDACTEID769 REDACTEQ) REDACTED REDAQTED REDACTED RHDACTED REDACTED | REDACTED| MEDACTHD REDACIED REDACTED REDACTED REDACTED [REDACTED| REDACTED REDACYED REDACTED REQACTED REDACTED |REDACTED
BULLARD ROAD REDACTED REDACTED REDACTEQ) REDACTED REDAQTED REDACTED  REDACTED EDACTED | REDWCTED| REDACTHD REDAC[ED REDACTED REDACTED REDACTED |REDACTED| REDACTED REDACIED REDALTED REHACTED REDACTED |REDACTED
TRAMMEL CROW - WALDRUP FARMY REDACTED REDACTED REDACTE[] REDACTED REDAQTED REDACTED — RHDACTED EDACTED | REDWCTED| REDACTHD REDAC[ED REDACTED REPACTED ~REDACTED |REDACTED| REDACTED REDACIED REDALCTED REQACTED REDACTED |REDACTED
SUMMER LAKE REDACTED REDACTEI REDACTEQ REDACTED REDAQTED REDACTED  REDACTED EDACTED | REDWCTED REDACTED REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTED REDACIED REDALCTED REQACTED REDACTED |REDACTED
AWS BUTTS COUNTY (TOWALIGA) REDACTED REDACTE! REDACTEQ) REDACTED REDAQTED REDNCTED RHDACTED REDACTED | REDACTED| MEDACTHD REDACIED REDACTED REDACTED REDACTED [REDACTED| REDACTED REDACYED REDACTED REQACTED REDACTED |REDACTED
TILFORD YARDS REDACTED REDACTED REDACTEQ) REDACTED REDAQTED REDACTED  RHDACTED EDACTED | REDWCTED| REDACTHD REDAC[ED REDACTED REDACTED REDACTED |REDACTED| REDACTED REDACIED REDALTED REHACTED REDACTED |REDACTED
CENTENNIAL YARDS REDACTED REDACTED REDACTE REDACTED ~ REDAQTED REDPCTED — RHDACTED EDACTED | REDWCTED| REDACTHD REDAC[ED REDACTED REPACTED ~REDACTED |REDACTED| REDACTEP REDACIED REDALTED REQACTED REDACTED |REDACTED
DC BLOX (FARMER RD) REDACTED REDACTED REDACTEQ REDACTED REDAQTED REDACTED  REDACTED EDACTED | REDWCTED| REDACTED REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTED REDACIED REDACTED REQACTED REDACTED |REDACTED
SOUTHMEADOW REDACTED REDACTE! REDACTEI432 REDACTEQ) REDACTED REDAQTED REDNCTED RHDACTED REDACTED | REDACTED| WEDACTHD REDACIED REDACTED REDACTED REDACTED [REDACTED| REDACTED REDACYED REDACTED REQACTED REDACTED |REDACTED
TA REALTY - ELLENWOOD REDACTED REDACTED REDACTI REDACTEQ) REDACTED REDAQTED REDACTED  REDACTED EDACTED | REDACTED] REDACTHD REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTED REDACIED REDACTED REQACTED REDACTED |REDACTED
T5 SHUGART REDACTED REDACTED REDACTI REDACTE REDACTED ~ REDAQTED REDPCTED — RHDACTED EDACTED | REDWCTED| REDACTHD REDAC[ED REDACTED REPACTED ~REDACTED |REDACTED| REDACTEP REDACIED REDALCTED REQACTED REDACTED |REDACTED
TA REALTY (RED OAK) REDACTED REDACTEH REDACT] REDACTEQ REDACTED REDAQTED REDACTED  REDACTED EDACTED | REDWCTED| REDACTED REDAC[ED REDACTED REDACTED REDACTED |REDACTED| REDACTED REDACIED REDACTED REQACTED REDACTED |REDACTED
STONEWALL TELL ROAD (CUSTOMER O REDACTED REDACTE! REDACTEI216 REDACTEQ) REDACTED REDAQTED REDNCTED RHDACTED REDACTED | REDACTED| WEDACTHD REDACIED REDACTED REDACTED REDACTED [REDACTED| REDACTED REDACYED REDACTED REQACTED REDACTED |REDACTED
VANTAGE DC (MALLORY RD) REDACTED REDACTED REDACT] 33 REDACTEQ) REDACTED REDAQTED REDACTED REDACTED EDACTED | REDACTED] REDACTED REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTED REDACIED REDACTED REQACTED REDACTED |REDACTED
BOULDER PARK REDACTED REDACTED REDACTI 81 REDACTE[] REDACTED REDAQTED REDPCTED  RHDACTED EDACTED | REDWCTED| REDACTHD REDAC[ED REDACTED REPACTED ~REDACTED |REDACTED| REDACTED REDACIED REDALCTED REQACTED REDACTED |REDACTED
CHARLES (CUSTOMER OWNED) REDACTED REDACTED REDACTEI®904 REDACTEQ REDACTED REDAQTED REDACTED  REDACTED EDACTED | REDWCTED| REDACTED REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTED REDACIED REDACTED REQACTED REDACTED |REDACTED
CREOLA (CUSTOMER OWNED) REDACTED REDACTED REDACTEID904 REDACTE() REDACTED REDAQTED REDNCTED RHDACTED REDACTED | REDACTED| WEDACTHD REDACIED REDACTED REDACTED REDACTED [REDACTED| REDACTED REDACYED REDACTED REQACTED REDACTED |REDACTED
DOWNRANGE REDACTED REDACTED REDACT] 23 REDACTE[) REDACTED REDAQTED REDACTED  REDACTED EDACTED | REDACTED| REDACTHD REDAC[ED REDACTED REPACTED REDACTED |REDACTED| REDACTEP REDACIED REDACTED REQACTED REDACTED |REDACTED

CRITICAL ENERGY INFRASTRUCTURE INFORMATION - BONFHLENATA 1S CONFIDENTIAL CEIl, AND YOU BREEBRB@M DISCLOSING THIS INFORMATION BY A CONFYDEBREEMENT. THIS INFORMATION IS SUBJECATIONRB® 18 C.F.R. SEC. 388.113. ANY AND ALLTDOIREIOAR THIS DAT
MUST CONTAIN THIS NOTIFICATION

Page 1 of 1
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PUBLIC DISCLOSURE
Georgia Power Company
DocketNos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-DEA Data Request Set No. 2

STF-DEA-2-2
Question:
Please refer to the 2025 IRP Main Document, 13, Table 11.3.

a. )RU DQ\ 6WUDWHJILF 3URMHFWY QRW LQFOXGH¥eaLQ $SSH
30DQ °~ SURYLGHG LQ 7THFKQLFDO $SSHQGL[ 9RHW GRFX
38%/,& ',6&/2685( " SOHDVH SURYLGH %DFNJURXQG DQG 3
Assumptions, Discussion of Alternatives, and Conclusions and Recommendakiens. T
includes, but may not be limited to, the following projects.

b. Butler tThomaston 230kV Line Conversion
c. Cavender DrivetTributary 230kV Line
d. North Spa 230kV Area Project

e. Goshen Area 230kV Area Project

Response:

a. For the project details, refer to Section I¥].Analysis Results of the 2024 GA ITS Ten-
Year Plan and Section H1, Identified Problems and Solutions in Techppaindix
Volume 3.

b. The conversion of the Butlet Thomaston 230kV line aims to address the evolving
dynamics within the Georgia Integrated Transmission Sys#rs (), primarily driven by
the changes in generation and forecasted load growth. This project involves rebuilding the
radial Thomaston - Butler 115kV line to 230kV network operation. Additionally,
supplemental projects include the conversion of the Wesley substationlifokv to
230kV, upgrades and accommodations at Butler and Thomaston substations. The decision
to undertake this project stems from the necessity to enhance avaiahsmission
capacity that will help with future Georgia Power generation requestprimosals

RFP” solicitations. This project provideseoacteo reduction of loading on the Bonaire

Primary-Butler 230kV ling providesa new network connection (South to North), and
increases the available capacity on this line franactep (Summer B rating) teebAcTeD
(Summer B rating).

Contact: Mike Robinson Page 1 of 2



PUBLIC DISCLOSURE
Georgia Power Company
DocketNos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-DEA Data Request Set No. 2

Refer to Technical Appendix Volume 3 Section H1.A, Thermal Problems @ntidds Report
(SHOTD) and Section H2 for load flow files.

c. Please refer to STF-DEA-2-2 Attachment A TRADE SECRET for therdvigtest
Working Group Study report.

d. The North Spa 230kV Strategic Project, in conjunction with the GTC: TigeekCt
Rockville £North Spa 230kV project, aims to address the evolving dynamics within the
Georgia ITS, primarily driven by the changes in generation and forecasted load growth.
This project involves building a new 230kV switching station and looping in tlseé Ea
Social Circle - Oasis (White) 230kV line. Additionally, this project tisiih new 230kV
line to Cornish Mountain from North Spa and terminates the new 230kV line from
Rockville 230kV statiorto the North Spa station. The decision to undertake this project
stems from the necessity to enhance available transmissiontgapatmitigate thermal
limits resulting from 230 kV contingencies under NERC TPL-001-5. This projett wil
reduce loading and increase available capacity on various cirtigitspy alleviating or
reducing thermal constraints on critical circuits under contingency scenariaddition,
it provides an additional 230kV corridor from the Central region into the Mesbdfea
and minimizes outage impacts to the transmission system. This project reddoes doa
the following circuits:

- Facility Rating : .
Facility Name (MVA) Loading Reduction
Branch +Eatonton #2 230k REDACTED REDACTED
Branch +Oasis 230kV REDACTED REDACTED
Branch +Glenwood Spring
230KV REDACTED REDACTED
Branch zTiger Creek
(White) 230kV REDACTED REDACTED
Branch xTiger Creek
(Black) 230KV REDACTED REDACTED
East Walton 500/230kV REDACTED REDACTED
auto-transformer
Bostwick - East Walton
230KV REDACTED REDACTED
East WaltontJack Creek
230KV REDACTED REDACTED

Contact: Mike Robinson

Page 2 of 2
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Georgia Power Company
DocketNos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-DEA Data Request Set No. 2

Refer to Technical Appendix Volume 3 Section H1.A, Thermal Problems @ntidds Report
(SHOTD) and Section H2 for load flow files.

e. Please refer to STF-DEA-2-2 Attachment B TRADE SECRET for the Goshea
Working Group Study report.

Contact: Mike Robinson Page 3 of 2
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PUBLIC DISCLOSURE

the solutions proposed in the 2023 IRP Update and supplemental filings could

complement future 500kV development.

Further, simply proposing to build more 500kV lines in the state misunderstands

how transmission planning is coordinated with generation resource planning in

Georgia and would result in very expensive infrastructure investment with no
guarantee to alleviate known or anticipated transmission constraints. guldése

markets, transmission owners build large transmission lines acrosshsipteg

that they have sited the infrastructure where independent power produceeghvill s

to interconnect. In contrast, Georgia Power builds transmission as neelddidedr

power from facilities that have been sited, financed, and have initiat@dottess

of interconnecting to the SystemiHR U JL D 3JrRegidted]approach ensures
interconnections actually occur and minimizes transmission investmeses ba

upon speculation. Further;, LWQHVYV *RJJLQTV WHVWLPRQ\ VHHPV
integrated nature of the transmission system in Georgia whereby GEongéex

jointly plans and operates the networked transmission system with the othe

Georgia ITS participants in the state: Georgia Transmission CorpQratié* 7 & °

DQG WKH OXQLFLSDO (OHFWULF $XWKRULW\ RI *HRUJLD

In addition, adding or upgrading existing line voltage to 500 kV is not as simple as
swapping out the line on existing structures. The Company requires additional
rights of way access for larger voltage lines, the acquisition of hwhdds
substantial time and cost to the process of rebuilding or retrofitting dalimely,
Witness Goggin seems to gloss over the significant costs and timeeragnts
associated with changing the voltage level of existing facilitiés¢clwwould be

additional costs borne by Georgia Power customers.

RebuttalTestimonyof Jeffrey R. Grubbkrancisco ValleLee EvansMichaelB. RobinsonandMichael A. Bush

On behalf of Georgia Power Company
Docket N0.55378
Pagebl
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AMER ICAN TRANSM ISSION COMPANY

merican Transmission Company (ATC) plans, constwais, operateend maintains the high
voltage electricransmission system (69 kV and above) to provide adequate and reliable
transmission of electric powempiortions ofWisconsinMichigan, Minnesota and Illino&TC
is a member of thelidcontinentindependent System Operator (MISO) regional transmission
organization, and provides nondiscriminatory service to all customers, supportiey effecti
competition in energy nkats without favoring any market participaAf C ownsmore tharil0,081Imiles of
transmission lines a®82 substationsATC presently maintainsore than700 load interconnections with
municipalities, cooperatives, and investored utilitie$Cusomers. Formore informationabout ATGC visit
our Web site at www.atcllc.com.

In general, ATC accommodagsCustomer's new or modified load interconnectoosrding to the
requirements of a DistributienTransmission Interconnection Agreen{&nat 1A) between ATC and the
Customer. ATC will collaborate witlthe Customer inthe development and implementation of the
appropriate interconnection solution in response to the Customer’s requestédsgegortant tonote
that ATC preidesno retail services. The dir@aierconnectiorof retail customers to ATC’s transmission
facilities is governed in part by requirements of the local distribution company or Gustboser service
territory the interconnection squested.

The Qustome is directed tAATC’s Web sitéhttps://www.atcllc.com/customezngagemefttonnectingto-the-
grid/) for formal submittal of a lod@gterconection requésor eah of the folowing types of projects

1 Newload interconnections or,
2 Modifications to existirigad interconnection féites

Any questions or requests for additional information concdo@dgnterconnections to the ATC
Transmission System should be daeoh

T-DLIRFS @atcllc.com
ATC Interconnetion Solutions

11t is importaant tonote that he phrase “load interconnection’symnymous to“distributiontransmission interconnection.” Capitalized Terms
not defned in this Load Interconnectiomi@e have the meiag set forth inAttachment FFATCLLC of the MISO Open Access Transmission,
Energy an®perdingResere Markets T#f.

Load In terconnect ion Guide ii Revision 12.0
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AMERICAN TR ANSMISSI ON COMPANY

1 Introduction

1.1 Purpo se

This Loadnterconnecton Guide is intended to be a single resource for a Custorkieg with ATC on

a new or modified load interconnecti&T C is committed tavorking collaboratig with the Customer

to effectively plardevel@ and impleranta sée and reliable near modfiedloadinterconnection.This
document provides ATQisinimum equirements and guidance to enable development and completion of
load interconnections that swsertly satisfy the needs of both Aa@d itsCustomers.The minimum

facility requements describel heren are consistent with the Facility Intermation Requirements
promulgated in Mandatory Reliability Standard@A@Requirement R1 (as modifiediftimeto-time).

This guide generallgppliedo proposechewloa interconnectiost ATC wil work wih the Customer to

apply this guide to modificats of an existing interconnection as appropriate, but also while respecting
previous interconnectioequrements limitations and other faots on acasespeciic basis This Guide

may &0 appy to new loadinterconnections associated with the pmvef awiliary power to generation
facilities when the auxiliary power interconnection facdiéa sepeate interconnection to the ATC
Transmissin System.

1.2 Legal andRegulatory Req uiremen ts
121 FERC

Througlout the interconnection process, ATC adherésetFERC Standards of Conduas well as the
rules relating to critical energy infrastructurennafimn. If the LDC (Local Distributio©ompanyis a new
custanerof ATC’s,a newDistribution — Transmissn Interconnection Agreemet-T IA) will neal to ke
filed with FERC before the facility is energized. A Standa@sdbict Agreement (SOCA)Iveso be
needed between the parties.

122 State
The states in hich ATC operates have thedwn requiremets fa siting and construction. This guide is not
intendedto describe those requirements. The Customer will besiBleptor compliance with the sfiectate
requirements and processegthEu information igarding these requiremengnd praessessavaiable from the
pertinent state regulatorgagy:

f Pubic Service Commission of Wisconsittp://www.psc.wi.gov/

f Michigan Public Service Commissikitp://www.michigan.gov/mpsc/

f Minnesda Public Utilitie€ommissin - http://Awww.mn.gov/puc//

f llinois Canmerce Commissiornttp://mww.icc.illinoisgov

2 Order No. 888, 61 FR 21540 (May 10, 1996)

Load Interconnection Guide 3 Revision 12.0
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123 NERC

ATC is registered as a Transmission Owner, Transmission Qpedittansmission Planner wibah the
MidwestReliability Organizan (MRO and RelialityFirst Corporation (RFCunder he regiremets of
the electric reliability organizafitve North American Electric Reliability Corporation (NERC).

Load Interconnection Guide 4 Revision 12.0
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2 Load Interconnection Process

This sectiolesabes the process that ATC will follow orking withthe Cusbme on a Load Inteonnetion

or Distributed Energy &sourc€dDER) projects See Appendix B fortaghlevelprocess oveiew diagam.ATC
works with its Customers to accommodate all requests for [BB& interconnections ilizing the concepiof
Best Vale PlannindBVP):. The BVP processoltaboratively establishes a consistent measses$ig an
interconnection project that considers various patiectativesncluding theicostsaswell as suegelatng D
system p&rmarce, consuctian, mantenanceenvionmental impacts and regulatory requiremerggtion to
the requested-service dateSee AlsAttachment FFATCLLC of the Mid-continet Indgpendent Transissio
Operator (MISOFERCElectric Tariff. Section2of this documentuither decribes the Best Value Planning
(BVP)process.

2.1 Pro cess Initiation

As part of ATC’'songoing plaming process ATC maintairs cbse workingrelatonships with exsting
interconnected Customensorder for both parties to best understand both AT@hardustmer’s present and
future needs. ATCfdanning processes and mecharssenormally filk at FERC as part ofthe Midcortinent
ISO taiff.*

ATC encourages Custosén shee their knowledge of proposed interconnectindoadforecasts as soon as
possible and especially through regular interaction andsnetiATC. However, ATC wll formaly develop a
potential new or malifiedloador DER interconnectiomnly aftethe Customer submid_oad Interconnection
Request Forn{LIRF) or DER Request ForfPERRF)to ATC. Upon submittal of a LIRPER RF, ATC will
post updates onhé¢ stais d the nteaconnection projt on ATC's Distribution -Transmission (EX)
Interconnetion Queue.

Additionally, all existing ATC §&amersare required to annually provide ATC with tlespectig 11-yearoad
forecasp that reflect expeat load grovih, malified and proposed newatl ierconnectionsto be used in the
TenYearAssessent ATC administers these potential modifiedew iterconnections reflected in the load
forecasts g its D-T Interconnection Queuard includes all prased intercainection projects that have
completd the BVP process in ATC’s annual system plased for the 1¥ea Assessmenthese projectre
alo then listed in the appropriate MISO Transonidskpan®n Planning (MTEP) repathat is publisheadhi
Deember beach year.

2.1.1 Load Interconnec tion Reque st

The first step in more specifically working with ATC toagesekew loadnterconnectio requies theCustomer
to submit a completed Load Iennectia Request FornbLiRF) to ATC. An exampe of the LIRFtemplatas
indudedin AppendiD.

2.1.1.1 Scenarios Requiring a LIRF Submittal

3 See BVRIefinition in Appendix A.1
4 SeeAttachment FFATCLLC of theMISO FERCElectric Tariff.

5 See http:// http://www.atcllc.com/customeengagaeniconnectingto-the-grid/

6 Seehttp://www.atc10yearplan.confiér acomplete dexiption ofthe ATC Planning TeYiear Asessment

Load Interconnection Guide 5 Revision 12.0
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The Customer should submit a LIRF to ATC for any additions or modifications to theatislystetrthat may
be reasonabnicipated to havepmtertial inpact on the Transmission Systeiduding the scenarios shown in
Table 1.

Table 1:Scenarios Requirind-IRF Submittal

1 | New Distribution New interconnectismade via either a new g
Interconnections exising substation.

2 | Modifications to Existing Modification of an existing load intercanios

Distribution (e.g. replacesnt or addition of an
Interconnections interconnectio transformer, capacitors).
3 | Un-forecasted Loal Thenaable changef anyloadnot induded in
the Customer’s lafdyea loadforecast to
ATC.
4 | Power Quality Addition or modificationf any loas or
equipment that may affect power quality
5 | Reliability Needs— Customer requests ATC rewiearsmission
Customer Request © servicerelidility at the Point of Interconnection
I mprove Interconnecion
Performance

2.1.1.2 Distribut ed Energy Resource (DER) Request (DERRF)

The first step in more specifically waykvith ATC to devep anenv DER interconnectiorequies theCustomer
to submit a completddER Rejuest FormMERRF) to ATC. An example of thBERRFtemplate is inatledin
AppendixD.

The Customer should submDBRRF to ATCwhenaddition of chang toor removal ony generating Gagy
interconnected ta distribution sysin théis part of an existing load interconnection where théngeagigregate
DER generating capacity is gretiten or equal to 1 MW (including battery storage systém¥RRF
submittal is also recamende for each additional 500 KW (after thevioressDER BVP assessmeat)d for any
equipment changtstmodifiesan existing DER ability to isolate firansmission faudtRefer tahe ATC DER
Planning Guide for aneinformation on protdion requiemets for DERs?

2.1.1.3 Timing ofaLIRF /DERRF Sub mi ttal

To enableATC to meet the needs the Custoner, aLIRF/DER RF must bereeived sufficiently in advance of
the Customer'sequested ieervice datéor the rewor modified loadr DER interconneebn. This willalow
sufficient time for the following:

7 Seehefootnote on pagedlfor additional guihce
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Effective BVP

Satisfactioof ary neessaryeguatory requiremengsd/or permittirg,
Compete design of necessary fad|iti

Order of longead timenatkrialsand

Safe and effectigenstruction

X X X X X

However,ATC is also mindful of the possipibf bang counterproductive ifa LIRF/DER RF is sibmitted
prematurely and before the Customerccanmit [morefirmly to certairproject details. Therefore, ATC pdms
the folowing guidance for the Custortmeconsiler withrespect to when to subraiLIRFDE RRF. Ultima#ly,
aspart of BVP, ATC and theCudomer wi develop a mutually agreeable schémtuteeding both partiesieeds
with respect to the projectsevice dag.

The following discussionrepreserdg tyical schedule requiremerdt ATC's project devdopment and
implenentatian process Ultimately the ATC and &omer implemeation team will establistpajectspecific
schedule that magvate romthe imelines noted below bdsgon prgectspedic details.

1. Best Value Ranning (6-18months):
BVP ketween ATC and theustoner @n typicllytake anywhere frofito 18 monthsjependenupon
extent of aticipated scope of work for both fes. At the outsé of BVP, ATC and the Ciosnea will
agree o@ specific development/B\stiedué.

2.  Constuction Lead Time (1860 nonths):

a. 12 months
Construction (after receipt tife apprriate proje¢ documentati®) will take 12 months for DER
intercanedions(any wltage) requingonly trarsmissio line arrsier upgrades

b. 18months
Corstruction (after receipt of the ampriate project documentatiprwill take 18 monthsof load
intercanections @ry voltage) requiring transsiosline extensnsof less thab feet

c. 24months
Cordruction (dter receipt ofthe appropriatproject docmentatioh will take 24 months for load
interconnectionat allvoltages witlrarsmmission line extensions of 500 f@afyeater, butes than 1 mile

d. 3654 monts
Condruction (afer reeipt of the appropiate project documentatn) will take 3&4 monks for load
interconnectiongequiring transmission lineemdonsgreagr thanl mile atany transmissiamltage.

e. 5460months
Congruction (after e®ipt of the appropriate proje¢ documentatbn) will take 5460 months for load
interconnectionthat potentially involg gasinsulated substations, undergrountsirgsion,other majo

8 The appropate poject documeationmay consist of any one oé$bdocumentsa signed B#Value PAn Report, a sign&pial Work
Letter,aMinimal Capital \Wk Letter,a signedProjectCommitment greement, or a signed Facilijm§ruction Agreemenitt is the
regonsibiliy of both ATC and the Customer to detére theapproprate docuranttionto use ér comnunicating the agreed uponrpject
documentatioito both Partiesnvolved inthe Project.
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Transmission System reinforcememntappropriateStae Regulatonppprovals sch & aCertificateof
Pulbic Corvenience andNeassity (CPCN
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2.1.1.4 LIR F/DERRF Receipt Notice

Within 10businesdays of the receipt oL BRFDERRF, ATC will acknowledge the receiptte LLIRF/ DERRF
with wiitten commungion back tahe Gistomer typicdly viae-mail) andndicatewheter theLIRF/DERRF is
complete or ifdditional information isrequiredlf ATC indicates that the LIRPERRF is not conplete, ATC
stil need certain infondion from the Cudsomer in orderto effectivly corduct itsinitial crossundional
evaluation angrepardor plannirg aralyses.

ATC will typcally respondtthe Cstomer that &IRF or DERRFis completwhen the informi@on providedin
Table2 or Table3 ha been received.

Table 2:LIRF Information Required in orderto be “Complete”

1 | Requegor Information —contact information fortie Customer

2 | Load Interconnection Information — subshion location (prospective
geographigphyscal locabn(9, especiallipr a new gbstaibn or epansn of
an existing substatjaamd load characteristics

3 | 10Year Load Forecas — supply a new Idaforecast if lads shted or peak
outside of typicaummer peaking hours ordicatetha the last forecstis still
accurat

4 | One-lline Diagram — required for modfied load intercorettions not
necessarilgguiredfor new load iterconnections

5 | Scope and Justittation — distribution scope of work afeHification for the
projed

Table 3 DERRF Information Requiredin order to be “ Complete”

1 | Requegor Information —contact information fortte Customer

2 | DER Interconnection Information —requested\TC point ofinterconnection
DER genegor information MISO Market paticipaion, DER modeling
information (including short circuit) and protective systéamti islanding
cgabilities

3 | Inverter Cettification Information —IEEE requirements and UL certificatio

4 | One-line Diagram — requred for modified load intercoedions not
necesarily equiredfor newload interconredions

5 | Scope—distribution scope of work for tlReER projed

ATC can only effectively coordinate with the Customer on a sdbethglet a requesteeservicadateafterall
informaton listed abovéasbeenincludedin aLIRFDE RRF. If all required information is not available at the
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time he LIRF/ DERRFis sibmitted, the Customshouldcontact ATC as soon as possiblpitdly deternme
whatdeebpmertal work can be germeduntil the mssirg informatiorbecoms aailale.

2.1.1.5 Notifi cation of Initial LIRF /DERRF Review

Within 20 businesslaysof the LIRF/DERRF being deemed complefeTC willcommunicate to the Customer
oneof the following

1.ATC's nitial asesmnert indicates hat there are mimal or noanicipaed upgraes toATC’s néwork
Transmission System or Interconnedtaxilities necessary for ATC to accommodafegdpesed new
or modified loa@dr DER interconnection

2.ATC'sinitia ssessment indiczt thatit is likely that signficantupgradesto ATC’s netvork Transmission
System and/or Interconnection fiiaeswill be required to accommodate groposed new or modified
loador DER interconnection. ATC will alseek a collaborativecopng cornversdion with the Custane
to determie a scheduler Bestvalue Planning (BVP).

2.1.1.6 LIRF Revision s

If the Qusbmer makeshanges to the project that result in changes tédD.EHRRF information (e.ca cely n
in-service datescope of work revsion load forecasthangesetc.), ATC requests that the Customer submit a
revised LIR/DERRF to ATC to erable pragct development and/or implemedon to continue. ATC will
processhe LIRFDER RF in amanrer similard the omginal LIRF/D ERRF submittal If the only changis a
change imiservie date, written communication, such as emaiéetingiotes is adegate. Shouldhé prgect
changeatter theappropriate project docuntatonisissued ATC ard the Custoner will wak togeherto revse @
amendhe appropriate project docunagian

2.1.2 Un- Forecasted Load Interconnectio  n R equests

In developindoad nterconneatin requests related to-forecastedtbad ATC and the @stamerwill cdlaborate
to assess the prelirany best valuaterconmction solution. This collaboration may include prelni@aesibility
and/or sysgm impact studidsy ATC relating to the diorecastedoad intercanection regest gven hat the
propo%ed load interconnedion request has not been accountedrfahe anual 16y/ear load forecast. The
preliminary feasibilityna/ or systen impact studies help to deterenf the addition of the uforecastedoad
woul have an agrse impacbn the ATC Trangnisson Sysem.Un-forecasted load interconnection requests may
cause ATC and its Customer to consider additional issheassaggsesive irservte dads, signifart
transmission system upgradesidauf the bad interconection, regilatory tinelnes ard ouageschedles while
jointly deeloping a solution totsdy the urforecasted load interconnection requBstaerefer tothe ATC
Econanic Development Rijjeds Guide GDB1801for additionalinformaion. Contact ATCInterconnecion
Solutiongor a cy of this Guide

Once a LIRHAs submiked, ATCwill typically perform formal studies related smglpreferred mterconnection
locaton (s mutually agreed to by ATC and the GwafoShould he Customeregques the formal stay o
additond interonnection locations reted to the samead inerconnection need, ATC reserves the right to charge
the cost bsuch additional stigd tothe Qustomer in accordance with ATC'’s Eledfiterconnection Fatities
Busiress Praci. The Cusome will be responsible to pay fdine estimatedbst of ay additional studies prior to
ATC beginning the additiorsaldy work ATC retains detionto waive thisequirementon a casby-cag bas,

as detemined by ATC in a nediscriminatory ahnonpreferential manner.
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22

Project Development

ATC and the Custoenwill empby BVPin orde to determine the most effectsautionto meet tle Customer’s
load ntercomection rques.

BVP destibes ATC and the Customecsllaborativaelevelopmet of the requested load interconnection project
anddetermiation ofthe best valusoluton. Seps witim the BVP process include:

1.

ATC andthe Custmer agree othe sudy sdhedulestudy milestmes,neals adysis, alternativegboth
transmissioand diribution)to considerthe forms of communicatida be wedwhile working together
andformaldocumentatian

2. ATC willcoordinate witthe cusiomerto determinehie approprateprojed docunentaton.

The @Qdomer documentsmeedsproject justifiation ard its part of a draft BVPmatrix including
alternatives consideratlin supparof the Cistomer’s analysis

ATC documerst needs/project gificaion andits pat of a dat BVP matix incuding aternatives
considererhll in spport of ATC’s malysis

ATC and the Customermplet aformalBVP report

ATC and the Cusioer acquirenanagemengpprovalsas required before moving the prdgehallyto
implementaon.

ATC and theCusiomer will formaly doamert their BVP collabation and conclusionsamVP Project Scoping
Report.

BVPtakes into account $ufactors s

1.

2.

o > w

Customeijudification or need drivers behind the reqadsadinterconnection

Distribuion ard trangmisson sysm performarce assessment inghgj power flovimpact yoltageand
thermal limitations), short circuit changes, patémbordination con@ms, oprational
concens/limitaions ad asd managemet/ maintenanceoncerns.

ATC dakeholér impact.

Construction as well as operating costs (for both transraisd disibution fdlities),
Environmental issues,

Siting requemnrentsjncluding lanécqustion andpermitsard

Ongang operations and amtenanceonsiderations, including reliability impacts on the transmissi
system.

9 Thecollaborative reviewanalysis and BVP documentatibanintercomection project is govaed in part by ERC StadardFAC-0023 requirements R
Pats 1 11 4,and therequiremerst of ATC’s Local Planng under AttachmenEFATCLLC of the Midcontient ISOTariff ATC and theCusbmer are required
to retain the dagnentatin of the reliability impadf the new facilities imcordane with NERC Standard FAG023 Additionallyit is reuired thathe
Customer ensure that the load associated with the intsticorproject isncluded within tB metered boundasef a Blancingiuthorityin accordrce wih
NERC $andard=AC-001-3 requirement3 3
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To faciliae consistent analysis, review, documentatidresouce allocatiorfor a giverload interconnedion
project Appendx C describes foudifferent reporhg levés of BVP activities and the responsibilities of both ATC
and its Cusimer. Thesonplexityof the assessment associated with thePByé#et Scoping Rert is depndent

on the siz2 aml cost of the proposed load intercoection project.Once AIC and its Customer determines the
best value solution to meet ATC #mel Custorars needsATC and the Customer prepare the BVP Project
Sceing Reprt that setsdrth the stutionto med the Cistoner’sloadinterconnection reques

Once the BVPprocessis completed, the next implementation step is to develggppheprate project
documentabn which may consist of a Best Value Plan Reyapid Work LettefCWL), a Mnimal Gpid

Wak Lette, aNo Capial WorkLeter, aProject Commitment Agreemt (PCA), or a Facities Constidion
Agreenent (FCA) Theagreed upon project documentasietsforth for both parties thescope ofcongruction
adivitiesand the proposed construction schedule orde to construct the facilities necessary to interconnect the
new load or modify the exigtloadinterconnection facilities. For mar@rmaiton, the procesencluded in BVP
pleaseder to the BVP white paperocated at https://www.atcllc.com/customerngagementénnectingo-the

grid/. Pleasedsorefer to Attachmert~ATCLLC of theMISO Tariff for additimal information.

2.3 Proj ec t Implementation

Once ATC and the Customerespn thebest vlue slutionandformally piblisha B/P Poject Scopng Report,
as appropate, AC will providelte Customer wittihe appropriate project documentatidnbrief desagption
of the projet documentation documents are shown in the neidrsect

231 ProjectDo cumen tation

At the conclusn of the BestVaduePlanningprocessATC wil work with theCustometo develop the
appropriate project documentation. This documentatiotomest of ananeof the documents described
below:

At a minimun, the BesWaluePlanReport willtypicallyinclude:
X A review of thedternatives considt,
x Scope of worfor both ATC & Customer,
x Anticipated ATC Cost
X Schedule estimate

The Gpital Work Letteawill typically include:
x Scope of work for both AT & Customer,

The MnimalCapital Work LetteriiMypicdly include:
X Sope of work for both ATC & Customer,

The NoCapitaWork Letter will typically include:
x Scope of O&M work for both ATC &uStomer,

At aminimumthe PCAwill typicallyindudetheitems in &ble 3.

100nly the BVP report PCA ad FCA contain poposed ondruction scheéules
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Table 3: Requied PCAContents

1 | BVP Project Soping Provides tlejustificatiorthat supports the decisig
Report for the facilities to beonstructed.

2 | Non-Typical Planning | Indication of anyemainingstudies, side fom the
Studies typical phnning stdies (Examples may nclude
power qualitgtudies, special protection
assessments, etc.)

3 | Project Schedule An estimaed project schedule, including a time
for anynecessaryegulabry gprovals anthe
expetedconpleion dae ofthe project.

4 | High-Level Scope of Including a ondine diagram, project location or
Work map.

5 | Applicable Busines Indicaton of other applicable ATC Busing
Practices Practiesassoeied with the prect

At a minimum the Fdity Corgtrudion Agreanent will typicallynclude:
x Scope oWwork forboth ATC & Customer,
X Anticipated ATCCost,
X Schedule estineat

Thedeterminatiof whattype of project documentation is reqliioe a gven projet is nade lased upon th
BVP soltion for thegivenprojed. ATC will work wh the Customer tdefinewhich form of project
documentation is appropriate for each Loadcneection Riject Examplsof theproject documentation
documentsareavailale uporrequest: to theATC Interonnection SdutionsGroup.

Additionally, aexample of the@®A templatecan be seen attps://www.atclleccom/cusbme-
engagemefebnnectirgto-the-grid/ .

2.3.2 Distrib ution-Tran smissio n Interconnection Agreem ent

ATC requires execution of a Distributioransnissioninterconnection Agement(D-T IA) befae ATC will
commenceany regulabry procedings (f appicade) o otherwise begin desigmgineering on any @oj
associated with a load interconnection request. [§tistre from a Customehathas an existirig-T IA, the
new interconection substationwill be included in theEntity Owrershp Recards (EOR) through the EOR
Businessractice

2.3.3 Regul atory Ap provals

In the event that the load interconnection requistagregulatory approgatr filings, ATC and the Customer
shall coperate n seking ay regutory or aher gprovals i providing the necessg information and

11 Seehefootnoteon pagedlfor additional gu@hce
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partcipating in angegulatoy proceeding or process to demonstrate need for the grogepested to do so by
gther ATC or the Customer.

Examples of geilatoryappovals ofilings indude but ae not linitedto:

Stk Public vice Commissions far
x Construction Athorizaion filings,
x Certificates of Public Convenience and Neckgsig;
X Affiliated Inteeg filings

Federal Energy Regulatory @Gussion or:
x D-T IA filings

NERC togethemith Midwest Relability Organizabn and ReliabilirrstCorporationjor:

X Rdiability filings / reports associated with interconnefzmdities at voltages greethan or equal to 100
kV.

Please note; NEC comphlne is theesponibility of both ATC and tle Custana. Under NERC requirements,
ATC is aegistered:

TrarsmissiorOwner
X Transmission Operator
Transmission Plannanda

X

X

Distribution Provider

x

IMPORTANT NOTE: ATC does notassime any NERC reliability responsibilities aside fom those
listed alove. The D-T IA between AT C and its Customers is hot a delegation of, no the transfer d either
party’s NERC functional respondbilities from one party to the othe

Additional requenents appleble toboth partiessubstatins aresetforth in stateelectical ad alministrate
coces. ATC should beonsulted on matterslative to thguidelies and requirements containgfli;jguide, but
Customers are adsilsto consult direlgtwith appropiate code enforcement authesi formaters that pertain to
requiemers of othe applicabé goveming codes and/or with the sific requirenmés set forth in contracts
concluded witlATC. Likewise, the regulatoryniys listed aboveeabor ATC requements only, the Customer
may haveeguatory flings hat nay alsdoe neded asletaminedby the Custane.

12Note: Regulaty requrements varyrbm state to tate and need to lbeordhated between AT&d itsCustaner fa a given project.
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2.3.4  ATC'srelationship to the wholesale electri ¢ market

ATC owns, operatgmantainsand plans the transmissigstam over which M3 provides tnasmission service
in conjunctn withits FERC EéctricTariff. ATC is ot a MarkePaticipait in the MISOEnergy and @erating
Reserve Markets.

3 Interconnectio  n Facility Requirements

3.1 Overview

These design guideimapply predminantly to new load intercawtions and modifi@tions ¢ exging
interconnectiocn  ATC will work with the Customer to apply ése guidelines appropate and feasible for
modificatdns to existing load interconnestio Some proposedddinterconnetions may also require neagss
network upgiedes toATC's Transnasian Systen, beyond the interconnection facilities themselvais gliide
does not govern those aduiial ATC Transmissioi$ystem modifations that may beqiired Anyupgrades
needed to the ATCansmissn system W be dentfied wihin the BVPPIoject Scopng Report and used when
assessing altatives.

By following thgprocess guideés in the previous section of ttiiecument, ATC antsiCustomes wak together
to developninterconnetion projet desigrin responsdo a Qistomes ntercomection request. This section of
the document offeran oveview of technical design gurtislito assisATC and its Customevghen developing a
project solutia for aload interconnectiarequest

It is impotant to note that ATC desigh standrds apply to ATC Transisson System faciliseand that the
Custome's design standards apply toGligomers facilitiesinless otheras specifically natan the folleving
sections.

In the event that su&kT C desigmuidesstardards o specificatios t not addressa paticuar item or issue,T&C
requires thahe Cusomerand ATC agree on thise ofnationallyrecognized standardsidgs or specificatisto
ensurahat theCustomeés Interconnetion Failities are desigd inaccordanceith GoodUtility Padiceand any
applichle Mandtory Reliability Standa(tts example FA&O01) In the event thiahere is a conflict between any
mandatory standard, guide @edficatio and ATC's deagn gudes, ®ndarcs and rderalconstuction
spedfications, the more restrictive degigidesstandards and specificatiotisapply.

3.2 ATC and Customer Respons i bility

The requiremns in this gide are part of the requirements s&meto protect AT’s tansmisionfacilitiesard to
mantain transmggon system relialyliconsistent Wi the NERC Mandatory Reliability Stagslarhe Customer
is responsible féhe reliabilityavalability ad the protectiorof its own failities. All facilties @nstrutedto meeta
Customers load interconnection request will lesignedinstalled, operated and maimdin accordance with
Good Utility Practice the National Electricalode (Aticle 90) National Eledrical Safty Code, guipment
manufacturer’s recuirements, approveorth American Ectric Reliability Corporation and RegloEntity
reliability standardsyyaapplicable indepdant system perator or ATC planningriteia ** andgudelinesand al
other appicabldaws, ules and regulations.

3.21 Customer Submittals Pri or to Design Wor ~ k

13 See ATOlanning criteria athttp://www.atc10yearplarom/about/planninecriteriaandtools/
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The Customer shall submit the followmigrmation after the LIRRas been acdedand the @hning analysis
performed, inading ay BVP, andprior to ATC nitiatng desgn work:

X A subsatiion threeline diagrarthat includesubstatio phasing,

X A general arrangemeli@gram,

X Proposed modifications@mmon Facilities

X The power transforter namglade drawng andhe maufactuer’s performacespeificdion or testreport,
if it's avadble,
A detaild descption of the protectioacheme to be used on Gestomer’s power tmaformer(s), rrd

An executedPCA or, as necessany) axecuted Faci@s Caostructon Agreementif ATC’s Ekdive
Interconnection Facilés Business Ptiae appes*

Customer shall coordinatéh ATC Legal to determine whethay FPA section 2@8or authorzations
(acquisitions/dispogins of FERCurisdctionalfaclities) orFPA sedbn 20 prior authorizatons (for
provision of s&rices by a publutilty) are required and, if so, ceafe in obtaining same.

X X

3.22 Customer Submittals During De sig n Work

The Customer shall also provide the imiation listed belowo ATC for reviev and aproval prior to canpletion
of required design wor The information cadpe submitted electronically {.firmat for example) @asprinted
copies of drawingswhichever isanvenient. Please allow thesiderATC's reiew dhe @dmitted formatioandat
leashreaveelis the Customersdemation of BTomnisor modifications priostottbEproject construction:
X As aailable, currentangormer (“CT) ratio correction curves agxtitéion curvedor anyCTs hat may
beused inATC protection schemes

X A Cugomerowned lineonduobr terminal structure design.

x If the interconnection is to a subetabus protected @nATC bus diferential relay; theu§tamer must
provideAC shematicst®wing poposal chan@s ad additonsto the current inda to the ATC bsi
differential relagnd DC schematidsaingtripping and breaker faildrenctionality

x If interconnections to a substation bus tripgadanATC bus lockut relg; the Cutomer mug provide

DC sclemaics showing Custombreakerfailure relay trip outputs, tesitches and conection to the
ATC protective deees.

3.2.3 Elective Facilities

The Customemayrequesinterconneabn facilites beyod thosefaclities that ATC would normally deterine as
approprate for a given interconnection requélsé cost responsibilities for tmeremental facilisewll be
deermined during théBVP processATC mg agee to povide sich fcilities povidedtha the following
condiionsare satisfied:
X The Customer agreés finarce and pay the construction abfference(including any applicalthxes)
between th€ustomerrequested facilities and thdaelitiesATC determmes apppride.
x The Cwtomerrequesed faclities meet dlregulatory and reliability standasdgiirenents and pose no
additional rissor obligations for ATC’s operatsor maintenanag ATC’s facilities.
X ATC can obtan dl necesary panitsand approvis.

Plesecorsut ATC Budness Pectice, Electivénterconnection &cilities for additionalnformation. Se the ATC
websitewww.atcllc.comiastomerengagemeltiu siresspracices/.

14 For any Elecive Facilitiefransactions  25Q0000with an ATCaffiliateplease contact the ATC LeDapartment for @etermnationof the appropriate
regulatory actions
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3.3 Procedures for Coord ina ted Joint Studiesof New Faci lite s and Their Impa cts
on thelnter connectedTr an sm ission Systems

Pleas refer tdsectons 21 and 2.2above for aditional detailen notifying ATC of an intercoection request and
theassessmecompleted during BVP

34 Proce duresfor Notificatio nof New orM odified Fac iliti esto Others (Those
Responsible  for the Reliability of the Interconn ected Tr ansmission Systems) as
soon as Feasible

Please refer ection 21 @ove for additionaldailson notifying ATC of an intercmection regies.

3.5 Design of Comm onFa cilties

Dependingon the substation’s owrship ATC or the Customenay own facilities that are used by multaplep
at that subaton. Howeer, ATC will not share ainft substatioror any ommon failiieswith an @d-use
customer for load inteonnections made didgdrom transmissidiacilities to an endse customer’s facilities.

For further infomaion regading Common Facilitiegplease awsult ATC’s Joittuse Subtations -- Common
Facilities Busess Puices for more detiss on how ATC and the Customer should cooreithatdesign, additi

or modifcation of common facilitied&ll Comman Facilitis wil be desgnel to me¢ ATC Design Criteria, all
applcable nationalnd stateelectrical and séfecodes, and all applicatd&RC, Federal, State, MR (or
RelialiityFirs) and MISO standds and polties for Transmissin Owner intercomecton sevice b a Locd
Distrbution Company Any diferences or colidts béween the Customesgndards and ATC standards will be
addressed the design of theonmon Facities. The Customer shaltovide a coonman facilites design pposal

for ATC reviewand canmert prior to any construction.

3.6 Interco nnection Configu  ration

The configuration dhterconnection facilities will take into actboth the immediatard futureplans for the
new or modigdsubstatio. Where eanomicdly adiantageougyture reurementsof the Custane and ATC will
be incoporated into tB immedite substation desigssociated with the load interconnection stqu&TC
strongly adbcates threphase interconnectiongtwialancedoad betweerall thiee plases. ATGnay onsider
excetions to his onfiguration on a caky-case basis.

The interconnection facilitprfiguration is considered by AT&bea jointdevelopment effortin additio to
meeting the Customeniesds, ATCS dsign regiremens arentended to falitate ongang manteranceandthe
required r@bilityof the transmissiosystem, with minimal dependence on Custormeésaéching and/ordad
bridging®. ATC's facilities designill endeawr to inclug the most éctive andeascog desigh of both
transnission and distributiofacilities in ater to ninimize the frequepand duration of Customer interruptions.
The pintly agreed to al@ic facilies design will be docurtemhin the BVP Repot. Examples oftypical
interconnecton canfigurdions can be found in Ayendix F. It should be noted that Configticms H andl in

15See AT@usiness Practice “Joint Use $afiosis— Cost Responsibility For Commorciiities” http://www atcllc com/customeengagaentbusiness
practices/

16 Please refer to the ATC Baesis PracticeoadBridging for Tansnission Related Wohktp:// www.atcllc.com/custome&ngagement/business
practics/.
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Appendix F will be determinegdtransmission nebrk need.These araot typical confuiions, nor driven by
theCudomer

3.6.1 LineTopology ,Line Sectionalizing

ATC prefesto design iteew facilitiego setionalze the affected tramssion linelsloadin a way thgprovides
the greatest relidity for ATC’sfacilities as well as thasBmer’'s.Sectonalizing the &ctal transmissionites
may indude load-break swithes remotecontrdled motor-operated disconcieswitches, autsectionalizersor
breakersThe consideratmof the approgate sectionalizing methaxdequipmenchoicewill be mad onaca®-
by-case sissubgct b the goproval of ATC Operations, Maenance and Emggeringgroups. The following
criteria mape used in designing and sedimngtransmission lines, unle§gCfend the @isbme determine tht
other citeria shald goply:

3.6.1.1 Sectionalizing Guidelines - 30 MW

When tke new request affectsansmission linelsad®to be greater than or equal tdVB, thenATC will split
theload on theexisting line by addingelkers pe Secton 321.3at an ppropriatelocationto maimize
trangmisson lineperformanceé/Vhen 30 MWk forecasted between breakers in thela®Gorecasat an existing
substationvithout Ine breaker#wo (2)line brekers will be installe®Yhenasubsation has two distribign
transfomes wit 3S0MW of load relized at thewbstation, a bus tieeaker will bmstalled.

3.6.1.2 Sectionalizing Guidelines - 300 MW -miles

Another factoto be considered is theguct of linelength (in miles) and tload (in MW on the transmission
line If thisproduct sequéto or greder tha 300MW-miles, then AT@ collaboratiomvith the Customewvill
congder determining the mostappriate manner to sectionalizeatfieced traasmission line

3.6.1.3 Reliabi lity Considerat ions

Somdoad intecomections may regireconsderdion of otherguidelines those instances when it iscipated
that the tranmmission lines may nperform adequately or reliably becaute dfadinterconnectionSg Sctions
36.1.4 and 8.1.5below). ATC maycondder oher criteiain orderto setionalizéheaffected transmissi lines
in a rasonablandrelable manner.

3.6.1.4 ATC Reliahility Performance Metrics

ATC monitors transmissiggstenteliability performeceas reled to load iterconneatin (delivery) points uing
a peformarce metic. Theultimae gal is to understartide ongoing p&@rmanceof an integrated transmission
and dstribution system, but at very specific inteextion points. This perfomance meic is signifiantly
affectedby nd only the traasmissiorsysten perbrmance,but ale the design and perfoamce of the
interconne&d dstribution systemior exampley local distribution compangtslity to bride dstribution loads
(espealy automatically) witkve subantal inpad on ATC’sdeliverypointmetric which inpart neastes the
numberof erd-use customemsipactedy aitages.

17 A transgnission line is defined as a segment of the AdSmission System found betweemdircuit beakers.

18 The term “load” assedhere is te maximumdrecastoad adiscused in Sectiof 1of this Gude
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When considering thedirsectionalizingequirenens for any load intercorection, ATC may considée

performance of heexsting transmission lingffededby the newadad interconnection reegt relative to

ATC’s oherlines’ delivery point metrics performanS&C may determine not to secticzeahnaffected
transmissiofine if dang so would deease its performaseiability based upn the perfamane merics
measured by ATC.

3.6.1.5 Distribut ion Change -Over
Transmissioline sectionalizingay not be necessary if the Bigtion facilities incorporabridgingcapability.

3.6.1.6 Numberof Ta ps

Multiple s betwen breakers nyal) Hed Customer grvice reliability, 2) complicate loaddingand
opeaations, and 3) increase reseaime to isolate disturbancehereforethe rumkber of existing taps the
trarsmission lineffected bythenew bad interconnetion requesis afactor tha ATC wil consider when
determming the effective lirsecionalizingdesign.However, in generarflines withhreeor moretaps (new plus
exsting) ATC will congler the degnof line secibnalizng assé forth in Setion 3214 andAppendix Foelow.

At aminimum.a newinterconne@n will have load break switcifdbere is another distribution tap withioad
break switches on thextismissiorine.

3.6.1.7 Number of End -Use C ust omers : Thenumber ofenduse cusbmersnarmaly canectedo the local
distributon system coulde a faior that should beonsideredvhen considering effectivensmssion
line gctondization. Howeverjn general, for transraisn lines that suppaot morethan 3)00 eneuse
cugsomersATC will desigriine sectionalizirgs &eady providefbr in Section 21.4

3.6.1.8 Underground Transmission Line s

Sibstationsarvel with undergound trangission lines requirediitbnal cosiceration andwill behandledn a
case-byasebassbecause dhe risk of logtermoutages resulgyfrom underground cable failurd.C
Operations, Maintenarael Engineering grogamd berequiredo participate in the facilitiessanwith
Plaming

3.6.1.9 Sect ionalizin g Devic e Rati ngs/C apa bili ty

Aside fom the guidance deriviedm theline setionalzingdesign guidelindsscussed abovead beak
capabilitylinechaiginginterruptionand ot circut current interrupton requiremets of the transresionline
unde consideration may regeinsialation oflinesectiomlizing deges that are dgeedto withstand high
current applicatns. Thiswill beaccountedor in theSectionalimg Device Matrix seein AppendixF.

When disonnectswitcheswill be usedor the sectionalizingavice, picking ughargng currentis considesd tobe
anacceptablapplication fothe devicend shald notbe accounted for it the Appendx F selection matrix
The proper swich type fa thesesubstabn appliationswill be detamined during design with guidance pravide
by GDE-4500, tke Substation Disconnect Switchgiteguide.

While thesgudelnesare spedif, insomeexceptionakases, thBVP studyard analyis mayneed ¢ be
sensiveto casespedic corsideations not otherwise addressed in these guidelines.

ATC and its Customewillcoordirate the gplication and use of sectionaliziegcesas parof the
develpment oftheintermnnection pract.
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3.6.2 LineTop ology —Radi al versu sLoop -through Connections

ATC and its Customeriljointly decide a the optimum means of connecting & sabstation to #n ATC
Transnission Ssten. To encouage eficient landusag forload interconedions ATC will providea straight bus
(loop feed) substation famy newload interonnecibn sibgationwith an ultimate configuration of twomore
transforners

When modying an eisting load intercomecton sulstdion with me transfomer tha is ralially fedwhere
Customer load growsubgquentlycalls for wo or nore transformers ATC and theCustomerwill utiize the

BVP process to etemine on a casdy-cae basisif the subtdion shouldbe ®nveted to aloop-through

substatiornstead of establishiagsecond radial femdo the sibgation Land availabilitgubstatioqproximity to

the transnssionling the needor line breatrs load bidgingcapakility of thedistributon systenard aherrdated

issueswill be jointly consideredAdditional ifiormation on determing tre irterconnetion configuration is
included in th&us ConfiguratioRlow Chartin Appendx F.

If the Customersubmis a request for AT@ constructransmissiotfiacilitiesto comect asparedeenergied
transformer or other similar modification koad bridiing ATC will consicer that scope eleati facilities.
However|f the Customer has spedifistribution planning criteti@at providegustificatiorfor the request, ATE
scopethrowghthe BVP processwould bedeened stadard facilities

Pleaseorsut ATC Budness Pectice, Electivénterconnection &tilities for additionalnformation. & the ATC
websitewww.atcllc.comiastomerergagemeftiu siresspracices/.
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3.6.3 PhaseRota tion

ATC phese rottion is ABC (couterclokwise). The Customer will exercise careful coordimatio’kTC
match thisphaserotation to the Customer’pegific plage deginatims For new iterconnectionsthe LDC
typicallyspecifies thgphag rotdion for the ineronnedion facility. When ATC was formed, it was recogniaed th
the phase rotatioconfgurdions vary fom contributor—to- contributor. Table4 bdow highights the phase
rotatin corventiors wsedby the variais BdancingAuthaitiesinterconnectingo the ABC phasing of th&TC
Transmission System.

Table4
Balancing Areas Phagto Phase

Wisconan Publc Sevice Corporéon C |A |B
WisconsirPower andight Compny A |B |C
MadisonGas aml Hectric A |B |C
Wisconsn Eéctric Power @mpany A |B |C
Upper Peninsula Bwer Conpany A |B |C
Edison Sault Electric Light Company A |B |C
Cloverland / Ediso8ault(\Wes) (See Note?) A |B |C
Cbverland/ Edison Salt (East) (SeeNote3) [C |A |B
Geneanl Notes:

Note 1.Allsysgemshave A- B — @otation
Note 2 Cbverland / Eison Sailt Substations; Wesif Hiawatha Substation
Note 3. Ghverland / Edison S#tuSubsations, HiawathaSubstation and East

3.7 VoltageL evelandM W and MVA R Capa city orDem and at the Point of
Interc onne ction

3.71 VoltagelL evel

The dasign & the new intexnnectiomss must effectively address the voltageirements of botthis Setion and

in Sedbn 313 (Voltage ReactivePower & Power Facbr). ATC operate tranamissio fadlities pedominanthat
nomiral system voltages of 69, 138, 345\\ch idurther detailed in ATC Desi@ritera. For the purposes of
this guide, anyeferencao 138kV voltage Vs $dl dsoencompss interconrationsto ATC’s 115V sygem.
ATC will disciss with theCusbmeron a caséy-case bastbe requirements assaed with interconnections to
the rehtivelysmall amont of 161 ad 230 kV dcilitiesowned and operatdy ATC.

Thesevice vdtagewill deped on 1)the bcaion of CusomerFacilitesreldive to ATC’s existing facilities and 2)
the present and future load the Qumser inends © serve. fie Customeshall condtiwith ATC on how these
issueswill affect serviceoltage seléon.

3.7.2 MWand MVAR C apacity or Demand at the Point of Interconn ection

ATC andthe Customemwill work together iredesign of the Interconnectibacilitieso providesufficientMW
and MVAR @pady at the Poirt of Interconnection for both currem and future needs of botparties as
detemined by the collaboratiB&P process
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3.8 Brea ker Duty and Surge Protection
3.8.1 Fault Current

Custoner Interconnectioifracilitiescomeced toATC's Transmssion Systeman be sibjectedio fault levels that
are largely therquct of systa characteristics and interocecion impelane. The desig of the Customer’s
Interconnectiorfacilities mugbosses suficientfault interruptig and nomenarywithstand ratigsto meet he
maxinum expected fault curremtth appropriag margin for future systemogwth (See ats Setion 3.15.4ircuit
Breakers)

3.8.2 Continuous Current Ratings

ATC will erdeavo to design facilitiesof the maximum cantinuous bad hat the @stome forecastsn the
interconnection request oethext highesATC standard rating for egmentbeyond lhe naxmum continious
rating of the Gd¢omer’s transformerThe minimum aatinuous rating for new ATQubsatian fadlitieswill be
2,00 A. The mnimum contnuots ratingfor new ATC transmissiomeé tap switclsewill be 1200A. Any
consdemtion of gannel or emergenawerloads are to be providedifothe LIRF.

3.83 Transien tan dFaultD uty Ratings

Cutome facilitesareto be @siged to include sufficient faultamtipting and rmmentary withstand ratinigs
meé the maximum expected trarsson system requirements, veiipropiatemarginfor future systa gowth
Equipment faut ratings willbe cetemined for each inteonnectioras part of therpject developant process

3.8.4 Shielding, Grou nding & Surge Prot ection

ATC’srequirements fastbdationshielding, groundingnd suige preéecton areaddesedin ATC Substian Sé
DesignCriteia— CR006Q Surge protgionfor Customepwnedequipment shall be designed and incorpotrated
beindependat of ATC'ssuge protetion for ATC’s equipment.

All Interconnedbn Facity eqipmert must beadequatgldesgnal to meet srge protecion and shieidg
requrements.ATC andthe Customewwill coordinate with each otheraimanne that wil provide thene@ssary
dataat the request either @rty.

3.9 System Protect ionand Coordination
3.9.1 Protectio nand Contro | Guidelines

To minmize disturarces to the AT systm the Customer mudesign its interconnection facilitieprimed its
trarsformerwith aCustomeowned protective scheme utilizing a circuit brestaarcuit swicherasappropriate
for the primarytripping deice. ATC may ontactthe Custometo faglitate coordinatiorof protectionsdenes
betweensystens, including addition of current transformers ¢C10 acommodatebus differential scheen
changs.

If a fueisusedfor high-side protetion of a distbutiontransformefpermissiblen 69kV interconnections on)y)
the fuse mudie dleto operae for dl trarsformer faltsduring an NL transmissn eventor the avieble fault
curert.
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Exampes of guations thatmay recuire adlitional review ¥ the ATC SystenfProtecion Department inade (but

are not limited to):

X Any generan nomally conected to the local distntion systerwhere the disbutedenergyreourceis ¢
1/3 of the minimum loadt thesubstatiorr transfomer,

x  Normallyclosed distribution voltafas tie breaker(s) betweeleas two separatieansmission sourges
X  Situaibns that include the useditributiontransfetrip or direct transferip protectionschenesand
X Loadinterconnections to eagse customedirectly to thdransmissiofystem

3.9.2 Con trol Circuit Practices

The specifics of the prot®n requrementsdesignwill be dictated byseveralfactas, suchas available
communicabn facilities, line length and construction, intercoonextia blackstart path, tmal couplingeffects,
available fault currents, critical clearing timesit direakerchaacteistics, etc. However, ingenerhathe
requirements inftefollowing subsectias will apply.

3.9.3 General Requirements

ATC’s protective relay ssis for transmission facilities are generally designed to psovide level fo
redundancyATC indalls tworelayprotectionsdhemedor line and bus ptection. Theschemes will use separate
AC aurrent and voltagsources, separate DC contictuits,and separate cintreakertrip coils. Redundain
batteres ae gmerally notequired

ATC's preferred bus protection scheme design utilizes two (2) kergtmlgferonnected to two (2) separate sets
of CTs Determinationfdhe requed number of CTdhelocation dthe CTs,the CT ratio and accuraty=for

both new intezonnectios and replacements of existing distribution transformersemusidb irconunction

with ATCsystenyprotection on a project specific basissiderigboth the existing configaton ard future plans

for thesubstation.

ATC requires emgeeringreview of anynodifications to its protective relay or comiralits. This review should
take place during the engineering phase obibetp

When desiung and installing protege daysystemshe Gistomer igncourage to installequipment wit
replaceable indicating lamps or other obwidigators thatlearlyshowthe operating status of the Customer’s
transfomer protetive device and ATC'’s equipment.

3.94 Instr ument Transformers

ATC includesistrumentrangormersaspart of its protective reldgsign.

3.9.5 Distribut edEnergy R esources

In those situations wireethere are dighutedenegyresourcéacilities associated wikie Customes
distribution systensare must be taken to protect 4TeC Trarsmission Wstem from fault current3he
Customeés protective systemsign must include priswons forseparatinffom ATC’s system. he
Customer shall provide the proteesystem dagnfor ATC’s review ATC recommends that any
generation withoutfficient synchronizingapabilities be disconnetbeforereconnectig the Customer to
ATC’stransgnission syetn.The Customer must have adequate protetdisensall trarsmission faults and
disconnect from the transmissigatem in the event of a transmission f@olhsistent with the Distribution
— Transmission Inteonnection Agreement{DIA), it is the respnsibility of the LDC to ensure tlihis
protectian is in pace Additioral infaomation abouDER can be seen the ATC Distribied Energy Ressu
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Protectiamd Insulation Coordir@timeGD-1701 ContatATC InterconnectiorSolutions for a copy of
the Guides

In addition to ha theDER is assesséladrough the DERRF picessATC also reviews howetbeunits
should be modeled armtécasted. dditional information omodeing and loadborecasimplicationof
didributedenergyesourcesan be seen in tAd C Generator Mdeling Cecison Methodologyfound on
https://www.atcllc.com/customezngagement/connectigrthe-grid/

3.9.5.1 Distr ibuted Ener gy R eso urce Reli abil ity and Safety Rel ated Is sues

Deltawye transformer céigurdions are the preferreneans ofinterconnectig load to the ATC Transmission
System.When the atue of a loadinterconneatin changedueto the addion of DER (for both changes to
existhng awell as new loanterconneatins)it is important fo ATC to assesthe potentialor advese impast to
the ATC Transmission Systeifhis is especialljue when he ranme plate atirg of theaccumlative CER is
greatethan or eqal to (¢) 1/3 of the minimum load ahé subsittion @ transformer.The eiabilty and safety
relatedlesign issudisat needo be reviewed includes (but are not khtde

X Transmission system netiwionpact

X System prectionrequirementt® mitigate bck-feed into dault onthe ATC transmissiogystem

x Insulation oordinationof substation and line equipmé@ntiwing arrestors anebltagetransbrmers

(VT9). SeeSections.31.1 ad 3.12 also)

It is requestethat ATC be advised @l newand eistingdistribued energyesourcest aload interconnection
pointwith acumduative capacityreater than 1 MWheinformation maye subritted to ATC va aDERRF. It
will then be assessedhmtATC to determine the impact andadditonal analysis and/or system upgrades
neededA DERRF submittal is also recommended for each additional 500 KW (aftevibesppER BY
assessment).

Typicaly, if VTs areecuired to support the Customer’s protection systems to separate the distribution system fron
the ATC Trarsmissia System, theéTsshoudl be insalled on the Customer sideha disconnecting device and

owned by th€usbmer. IfBVP and/or substation gedimitaions result in theTsbeing instadidon the ATC

side of the Customer’s disconnectimgdgtien it sappropriate for ATGtown and maintain the ¥Tonsistent

with theD-T IA. The addition of Voltage Transiers to th&TC side of the high-sidedakein these

instances will be consistent with ATC design practices.

Determination of the apgpriatevoltage class for AF@wned VT will be determined as part of thsigh of the
Interconnectiofracilities

3.9.5.2 Distribut ed E nergy Resources Synchronizing Requirements
The Customer is responsible to enghed thedesgn of the Custosen's digribution system provides fdhe
syrchronization of th®istributed Energy ReuceFacilityto the Customer’sligribution system

3.9.6 Reclosing

ATC’s transmission lineclesing practice after a breakas openedluing an gerationis to relose the
transmissin lineone or more seconds afterre lbeaker hagipped open. The Custoner is respoiise for

19 Seehefootnoteon paged1for additional guahce.
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designing itdistributionsystem toisolateall sources of bad&edfrom the distributon line prior to ay ATC
reclose attepts. This includes any Custerowned throwover scheme®TC wil address timingonsiderations
with itsCustomepn a progct-gecific basis.

3.9.7 Breaker Failure

Scenario *.Customer equipment connectedroAT Ctransmission bukdt has a caventioral bus differential /
lockoutprotecton scheme.

In the event of Ausfault or brakerfailure cadition on the transnssionsysten, ATC will send a trip signal to the
Customer to trip their higgide interrpting deice.

ATC'’s practie is to resive two(2) separate trip outputs from thestdmer’s highide interruptip device breaker
faiure relayOne of hese outputwill be wired to trip the interconnecting bus lockout and the otheripvithe
interconnectingus relay whichillvdirect tip the breakers on the interconngcbus. If the Customer is unable
to provide two (2) ®paate breakefailure trip output ontacs, the single contact will be used to trip the
interconnecting bus lockout.

Test switcheshould be installed ihe sane contol house as the Customer'sakes failure relayThe required
teg swtches will be lpced sucltha theyallow for ogratian of lockout relays, while preventing breaker failure
operations and / or trippirg the hterconnection Fdities.

Senario 2 - Customer agpmentconnected to an ATC transnmissine, or a bsi wth no convational hus
differental tha is protected by the line protectistheme.

If the Customeowned equipment coulate a sorce into a line faulsych a netwoked distribution), the
Customes prdective schemgesigrshall becapale of recogizing a faultordition and isolang thesourceof
the faultfrom the transmission line. For a radial connection, Custemmet high s&lprotetive devie failue
presents aAsk toboth the Customer and ATCustomerowned equipment is at riskcatatrophic fduredue to
a siseinedfault. The Qustome is responsible for mitigating thésgh side protective device failus&sin the
Cusbmer’'sdesgn of ts protectie systera

3.9.7.1 Test Switches

Each Party’s protective yetdesign shalincoporate theneessarytest swithes to prform the tests required for
the pre and postin-service testing discusseddaatiBn 319. The equiredest switcks willbe placed such that
they allowoperaibn of lockout relays while peming breakerfailure operatins and/or tripping of the
Interconnection Facilities

3.9.8  Substation Electrical Service
The Customer will consult with agmiate ATC personel for thedesign of substation AC and DC systitais
will be connected to ATC equipmhe

Additional mformation on ontrol crcuit practies carbe dscussed with ATC as part of the development of the
interconnection projec{See atsATC Busness Picice “TrangiissionRelated Station Power Useuditsgatbns”
which can be found on tAd C website htthttp://www.atclc.com/customerengagemeliiu Snes{practices/

3.10 Metering and Telecommunications
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3.10.1 Communications

ATC will instalthe commnicatiors faclities determined by ATC to hecesary atnetworked connected load
interconnectiorsulstations. The conmunicationfacilitiesmay ke utilized for protection, control or metering
applications as appropriatdTC will design conmunicatn facilitis for their use to match existing noeth
empoyed on the existing lifkhe communication rathals mg inclide but are notimited to,telgohone circuits,
fiber optic networks, or other technologies as appropri&fEC will identify for the Qustomer thespace
requirements necessary to accommodaizsAcommunication requiremantthe Interconecton Facilites

3.10.2 SCADA/R TU

ATC encouwagesCustomers to control distribution lines that are interconnected to AT Gosisbsaotely va
SCADA Dr potentiaemergecies including, but not lindtéo, ystem restoration activitieidaing a blackoutro
reductiorard/ or control of loadingsfor ather unanticipated events.

3.10.3 Revenue Metering

Since the Customer and ATC with monior meteing data, they shall together deterntime desig
requirements for interconnieat revenue metiag on a projetspecific bas.  Primary instument
transformerslevices will be revenue class, preferablydagpe current trasformers, ra voltayetransformes
thatare accessible to the CustoanelATC.

3.10.4 Balancing Area Meteri ng

Consut ATC’'sCoordnatian of Balancing AuthoritBusiness Practice for guidamie¢he design ath instaléation

of appopriateBalancing Authority Area (BAA) fitiets for any load interconnentproject thaimpactsa BAA
boundry. In adlition, the ATC Guide for LBA Transmission Load Interconnedsioncluded i\ppendixG.

In generaATC doemot instd instrumentransformerasociatd with any required BAA metgrinFor BAA
metemng at any eistingloadinterconnection substations, astomer will install, own, and maintain anyscable
necessy to connect to any ATC tisamissiorconnected instrument transfars.

3.11 Grounding and Safety

As set foth intheD-T IA, the Cusbmerand ATC must agreto operateher respective facilitiesnsideringhe
ratingsand cpabilites of the facilies of the dter party and shall not operate thgstenin a manner that would
resultm exceedig the opertinglimits a equpment ratingsf the other party.This includes the coordinatiand
use of apppriatey sized groundingguipmenas part of the Interonection Facilities’ design

3.11.1 Effective Gro unding

ATC maintais effed¢ive groundingon its transmission system facilities, as defined by the NatinehEBfety
Cade (NESQ. All Cwstomerfacilties conected to the ATC TransmissiSystem must b#esigned to be
effectvely graindedper the NESC regirement. The Customemustmeetthe effective grounded system criterion
independent of the ATC Transmissigst&n.

3.11.2 Grounding System

The Customeis responsible for the appropriateugdingof their equpmert. At the Point of Intercanection,

the Customés granding equipment must be compatible with ATC’s grounding equiprher@ustomerhall
submit the groundingystem studgnd degn for ATC review prior to constructiohhe ground grid design stu
comply with IEEE 80 ad properly addess site exdmes. Sitetests should be completed to determine soil
resistivity prior to ground graesign. Postconstructia grid resishce tetng should be performed torifge
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design assumptions and that tietdiation wa completd per he groundgrid design ATC grourding standards
are available upon regerest

3.11.3 Safety Issues

All personnel workingn or n proximity to he Interconnetion Faglity as well as personnelfpemningswitching

on lines associatadth thelnterconnection Facilitywill comply with lsagty policies, manuals and procedures of
the Customer andATC alongwith all gplicable OSHA aety laws andederal state, and localles and
regulatns.

The Customeand ATC willagee towork togeherto devéop appr@riate switdng pioceduies to be utilized at
the Interconnection Facilities.

All Customeequipment mat be degned physicgland electraly to allow for the attachment obperlysized
working grounds as spiedlin IEEE 1246, Guice for Tegrary Rotective Gndin§ysims Used in Substations

3.12 Insulation and Insulation Coordination (Basic Insula tionLev el)

The substation equipment and bus systems shall be designed for thatrgsagieown belaw
Substations designed for 230kV arid\@&hall be dealt with as arepton. New sulstatons energized at
115KV shall be bitito 138kV ratings in accordance with TalhleAdditions to existing substatiengrgized
at11%V or 138kV, with 550kV BIL ostructionshall be continuednsiar to tleir original design and ih a
othercasesansderatiorshall be giento the exishg substation design.

Table 5: Equipment Voltage Ratings

Nominal Operating Voltage (phag-to-phase) 138 W | 69 kV
Nominal Phaeto-Phase Voltage 138 kV | 69 kV
Nominal faseto-Ground Voltage 80kV | 40kV
MaximumPhag-toPhase Voltage 145 kV | 72.5 kV
Maximum Raseto-Ground Voltage 84 kV |42 kV
Basic Insulation Level (BIL) 650 k/* | 350 kV
1.In someremde locations and transfioersa 55kV BIL maybe acceptable.

20 Seahefootnoteon page41for additional guahce
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ATC and th&€€ustomemust ensurthat all equipmerg adequately preced from excesie systa overvoltages.
This indudes slection of egpmentBasic Inglation Leel (BIL) and protective devices (esgrge arrsters) to
achieve proper instibn ©ordinatiorecross thelistrbution—transnissiom interconndan.

ATC designgs trarsmissionétilities br the BILs shown in Tale Interconnetions a30kV or 161kV il be
revieved onanexceptiorbasis New substains eergized at 15kVwill be buil to 138kV ratingin acordance
with 138 kVstandardsAdditions to exishg substains energized at 115kivV138kV with 558V BIL
constructiorwill be continuedmilarto their original desigh dl othe cases caideratiorwill begiven to the
existiiy sulsition design

3.13 Volt age , Reac tive Power,a ndPowe r Fact or Control
3.13.1 Steady Sta te Voltage Range

The Customeslould epect a normal tramissioroperating volgerarge of +/- 5% from nominal. During

system contingency or emergenpgation, ATC pernits operatig voltagesto vary ugo +/ - 10% fom nomina

The Cutomers equipment should be desid apropriatdy to opeate andnaintain adeqtevoltage ural these
conditions.

Rekr to ATCs Planiing Ciiteria (see current 10vear Assessment About ®ction under Planning Criteria,
Practicesnd Tools- https://www.atc10yearplan.cojibr additional guahce relatedtvoltage aings.

3.13.2 Transmission Lin e React ive Capability

All interconnetiors willbedesigied to beeative compensated muanto Good Ultility Practice ensure ioper
operation ofthe inerconnection. e Customemugt provde theirown re&tive supprt for thar Interconnection
Facilities

3.13.3 LoadInt erconnect ionPowerF act or Guidelines

ATC’sCustaners should plan, designl anaintairtheir load interconnectiorcidiesin orde to mainéin apower
facor at thelow side of theokd interonnection transformer thist greadr than 95% laggingwhen he load is
greater tha85%of maximunforecastdadatthat loadnterconnection.

Customer m@&tive resources should laesigned withhe abilityto be switched off dung Ight loathg periods.
Thisappliedo ary load inercanecton where transmissic/semBVP indicate a reed fortransmission system
power factormprovement at thaladinteronnection.

For cost bocdion purpses, if the Customer loatkiconnectiorpower factorderived from theCustoner’s most
recent load fomast is belw 95%agging, the Cusher Wil be esponsible to brintipe power fator up to the 95%
level and AC wil beresponsile to bring thgowe factor up to the \elidentifiedin the BVP. Catswill be
allocated betwe&TC and the Customer ledsipon aatio of the Customer aaitor banksmstalled. flthe bad
interconnetion power factor is alreadipoe he 95%laggng lerel and additional transmission eysfower
factorimprovement igdentified in theBVP to adlress the transmissionteys needthen ATCwill reimburse the
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Cugomer(sYor the addtional Customercapaitor banksdentfied inthe BVP consstent withits Capaitor Bank
Business Practfée

The Custaner & responsiblef mantaning the 95%or geater)agging power famtat the dad interconnection
regardlessf previouscapador bankcontributions requiesi by A'C. If Customer gaacibr benksare removed it
isrequiredhat the Custosr naintan a pwerfactor acordingto these guidieles.

3.14 Power Quality Impacts
3.14.1 Vol tage Flicke r and Harmonics

The energizaticend @erdion of any fadities o theCustoner’s sié of the interconmdionfadlities must be
consistent with ATC’s Planni@gterig? andOperding Instrictions(available uporequst?®) regarding
permissiblgoltagedeviations, harmass, ficke and dstortian.

3.14.2 Frequency and Frequency C  ontrol

The Customeshauld exped a normal transmission operatiadfagerang of +- 5% from nominal. During
gystem contingency emergency operatidkl C permitsoperding voltage®® vary up to + 10%from nomina
The Customes eqipmentshould be designed apprafdy to opeite and maintain adequétguencyunder
theg condtions. For DER, energy delived into the ATC Transmission System must@fe Hz shusoidal
alternahg curent asa stadardfrequency In accordnce wi Applicable Reliability Standards,Glstoner wil
desgn aml install bothcortrol and protectiveelayng equipment necessarynaintain poper transmissiogystem
frequacy.

3.15 Substation Equipment Ratings

The Cstomerand ATCmust agree on tlapplcalle sibstation/transmission/protectiaesigngudes, standards
and specification to ke used, for the design afd procurenert for the interconnection diie Custome’s fadlity

(or facilites). Boh Partes wil be afbrded he opportunity to confirm the overall Interconnection Facility
cgpabiities and idntfy the limiing rarsmission elementthin the Interonnection Ecility.

As & forth in theD-T IA, the Custome andATC wil be olligatedo opeate their regztive faaliesconsidering
the ratingsand cpabilities of thefadlities ofthe other party and sdil nd operate theirrespective systems in a
manner that would result iRceedig the operting linits or guipmat ratngsof the other pdy. This inaldes
the coordinationf thetopics discusedin Section8151 through 3156 below

3.15.1 Voltageand B IL Levels

See Sectionl2above.

3.15.2 Current Ratings

21 Se ATC Busines®ractice 030éhtitled“ Capacitr Bank Installationsn Distibution Systems for TransmissRenefit"which @n be found at:
https://www atcllc com/customeengagement/businepgactices/

22See ATC plaring crieria at https://www.atc10yearplan.com/about/planmirigria-andtools-2/

23 Sedahefootnoteon page41 for addiional guidnce
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ATC and tle Cutomerdhall coadinate Interconneocin Facilty equipment current nagswith each other during
thedeggn d the Inermnnection Aclities

3.15.3 Bus Spacin gand Clea rances

ATC substation and bus sysseshall be designed to maeotistng layouts when appbblepbut ata minmum,
newequipmentshall maintaicleerancesand spacingonsstert with thecurert ATC design stalardsaveilable
upan request. ATC and tiestomershall coordinate subsonard bus clarancesnd spaing with eaclother
during the @sign of the lieronnection Facilities.

3.15.4 Circuit Breakers

ATC aml its Customes will coordirate the application @huseof deadtank circuit breakers as parttiod
development of the intmmneton project It is undersbtod that whenATC indalls linébreakers at 100/ and
above on greenfield sites, it is expkbatthe LDCalsowill instdl breakes to protectheir transformersThe
LDC-owned breakersalid meetll projectrequiements and be equipp withLDC requiredaccessries.

The ATC power circuibreakers at the substations are expecteé ©ffb gasnsuléed, deadank ype that
conform toapplicate ANSIC37standards ATC will provide expected short citaurrents tahe Customer to
assisthemin slectingheapproprige cirauit bre&errating during the design ofdhintercainectionFecilities.

CTs shald fit the speific project requirements and be designed and téstédue most ecent revision of
IEEEC57.8B. Afaultstud/ can beaquestethy the LDC during the saiag of the project. If a high impedance
differertial is irtdledon a busall CTs should beonnecte@tthesamefull ratia A goodreferace is AT’s own
breaker apjgaton gude, GCE-4@0. A current copy can beund on the ATGtandardsvebsite.
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3.15.5 Disconnect Switches

ATC disconectswithesare @&pected tobe thregphase, gag operated, horizomalounted, with gtion post
insuators that cowmirm to ANSF299 as outlined iIATC's substation switch desgnde ®E-4500 ATCand
the Cusomer shdl coordnate the applicati of disconnect swicheswith each other dumg tre degn of the
Interconnection Facilities

3.15.6 Voltage Tra nsformers (VT s& CCVT s)

Wound wltagetransformergVTs) are peferred for 8 138 K/ and laver bus voltage samg ard non-powerline
carrierapplication®n ATC Transnission System facilities. Voltgasformers Wiconform tolEEE C57.13
CoupledCapacitoivoltage TransformergCCVTs)will corform withANSI CB.1. ATC andhe Catomer shll
coordnae the apptietion of these s and CCVTs with eaclother duringthe design of the Intenmeection
Facilities

3.16 Synchro nizingof Fac liti es

3.16.1 Synchro nism

The Cusbmer s responsible to ensure that tesign 6 the Cwomer’sdistribution g/stemprovidesfor the
synchroraaion of tre Distributed Energy ResoceFadility to theCustomer’slistribution system

ATC and theCustomershallcoordnate theapplicabn of thesalevices during the desigrthe Interconmction
Facilities.

3.16.2 Phase R ota tion

The ATC Trangmission Sysin phase rotdbn is ABC @unterclockwise. Th€ustoner should verify phase
rotaion with ATCbefore purchasg any guipmentandproceeding with the Intannection Facilly construction
SeeSedbn 3.7.20f thisguide for addibnd informaton.

3.17 Maintena nce Coordinat ion

3.17.1 Main tenance Notification

The Custmer must notify ATC oMidoontinentlSO as provide for in the applicabl®lidcontinen ISO ASM
Tariff and the BT IA of ary unusialcondtions includingbut not limtedto the fdlowing:

1. Partihopeanting capability due equpment limitations.

2. Scheduledutage perats anl return © service expmations. Return to serge notification nust be
updated dajtto reflect there@nt pogress or the lack progress.

3.17.2 Maintena nce

Interconnectin equipmat owned by th€ustomeshoud be maintained and iesjed according to mafacturer
recommendatiass, NERC, and/or industrstandardsProcedres must be estahked br visualand opegtional
inspectionProvisionsshauld beestablishedf equpment mantenancend testings part oftie Interconnectin

Fecilities ésgn

ATC mantains the right to reviehe maitenancecalbraion, and opertion data of all precive equpment for

protecting AT fadities, AC Customers, and othémterconnected PartiesThe Cusbmeris respasibe for
providing the neasary test accessoriesligs relayest plugsnstiucion manuak, wiing diagrams, eteéauired
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to test thee protectivadevice Verification testing may inde he tripping of the inteonnectionbreake as
appropiate.

If ATC performs wdt on thepremisesf the CustomerATC opearting pesonrel mg irspecthe workarea If
ATC personrdedeemworkingconditions to beazardas, he Customemust corredheunsaé corlitions béore
ATC personnel Wiperform their work.

3.18 Operational Issues (Abnormal Frequency and Vo Ita ges)
3.18.1 Abnor mal F requency and Volt ages

As pat of thelnterconnection Falities design, ATC and the Customiirwark together to establisigpropriate

proceduregprotocos and operag guides (if necessdo/accounfor ard manage abnormaéfueng, voltags

or other operating lints an eithe paty's sysem in accordancettviall apropriate industry stasdis Mandatory
Reliability Sincardsand God Utility Practie.

3.18.2 Power SystemR estorati on Design Considera  tions

ATC is regired to mantain a powesysem resiraion plan n accordance with BRC Stanard EOROO0S5,

including povisons for supplying crankj powerto target facities andoff-site pever to nuclear plants. ttie

propcsed Cusimer interconnectivimpads the ATC restordion plan, as demined byATC, adlitiond design
requiremets may bddentified, such as,qgrering interconnection to aiffitrent transnission faility, where

availake. If the ATC restoratioplan will be imgcted, the Customenill be requirel to insdl and maintain
SCADA contol of the Cusbmer owned bh si@ disconecting devices. Alterivaty ATC will install a ringus

interconrection cofiguration to ensuregppropriate clearing ofstibution equipnant in a timely mane.

3.19 Inspection Reqguirem entsforExisting or New Fac lit ies
3.19.1 Accep tance Testing ,Insp ectionan d Commissioning

ATC requres dl Customes proposing tonterconnectto the ATC Transnssion Systencomply with the
goplicalte testig and/or performacerequrementsss part d the InteconnectioriFacilitieslesgn.

3.19.2 General

Priar to energizinghe interconnection eigmert with the ATC Transmissi Sysem, theCustomerand ATC Wi
work toggher to ensure thaall pettinent contrast (such as th®-T IA) aresgned ad that d equipmat
modificdions havéee compétal. The Custometis requied to demonstrate therced operation of all inteate
protective ad control deviceto ATC. ATC shall define and witness isutot reponsible for perforing ths
demongation.

The Custoner must preide detagldinformaion on the potecive relaying, meterirand control (includingnc
check) equipment that viiterface wh the ATC Transmissiogsem.

Schedufig of demonstratiotestingshouldbe c@rdireted throwgh ATC witha minimunof fifteenbusiness day
notice. Any outage of ATC protectioegqupment must be requestettappoved in acordance with AC’s
System @eration Approval Procedifor Sytem Preection Equipment anCommunicationChamel Qutages.
This procedre is avabkuponrequest.

24 Sedghefootnote on page4l for additional guahce
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ATC commssioningspecificatiomand docurentaton requirements aswdible (pon requds andprovide tle
specifiariteria that ATC uses fersuringits eletrical equipmensigopely testedandchesked out. Inspection
and approal by ATC does not constute a warranty or relieve teistoner of responsibility for theparating
conditian or installatiorof the equpment andnay not be relicupon bythe Cusomerfor that pupose. Once
interconnected, ATC wil retain the right tsnspet the Interconnetion Fecilitiesat ATC’s discretion.

3.19.3 Demonst ration

The Customeasind ATC shal adhered the following ®ps in assing that the Interconnéan Facilities hee been
adequatelgstedboth prior to andafter enegization ad interconedion tothe ATC Trasmissin System

x Constructiortestingdocumetationreview,
x Demonstratn tests,
X Postin-ervicgests.

Details o the specific testing reqmentsare to le coordinated besen ATC andthe Qustoner as part ofthe
commisioning proes.

3.19.4 Future Changes| nRequ irements

From timeto-time new reguiranents for testing, repowy, equipment afior performanceare estaldhed by
NERC or Regional Hity for intercomections. Th€usbme shouldtakethe gpropriateadions,so t is notifed
of anyrequirementhangesby the applicable entity.

3.19.5 Perf orman ce of Tests

The Customamudt test all wire, cable, elaetriequipme, and systems installgdiire Cusomeror connected by
the Cugome to assue proper installaibn, adjushent, settig, connetion, and funtionng. Detals on the
performance fespeific testing requiremes@e o be coorthated between ATand the @stomer as part of the
commissioningorocess

3.19.6 Test Equipment
The Custoner mug provide dl equpment necessary to feem the est requiredy ATC. Detals on the specific
testng egipment requirements dobe ordinateetween ATC arthe Custonmeprior to preforming tests

3.19.7 ATC Su pplied E quipment

Any ATCsupplied eqiipmen tha is factorycalibrated (transdusgpressug svitchestuners, etc.) shall bestel
to verify calibratioroongstent with ATC testing practs The ug of ATC supplied equipmenhall be
coordirged with the apppriateATC personelprior to perbrming tes.

3.19.8 FinalD esign /Final “Draft” As-Buil t Documen ts

The Customemust atthe time of demonstration tex) hae a complete set of comstion drawngs and
documentation availe. ATC and e Customer willoordinge bgethe wha informationis requird prior to
denonstraton testing ATC shal be povided a duplicate copl/this documentation at lediffieen businesdays

25 Sedahefootnoteon page4l for adlitional guidnce
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prior to denonstrationtesting. A coordinationmeeting with AT $ould beheldto chrfy any qusdions on
documentatio or testhgrequiremets atieast oneveek before demonstaatitesting begins.

3.20 Communicat ionsan dProcedur es During Normal and Emergen cy Operating
Conditions

ATC and the Customemvill design thenterconnedbn Failitiesto function properlyunder bothNormal arm
Emergency @erating Condibns. General guidelinesill be stated below, but asgeciic guideties will be
defired in theD-T IA between ATC and tlt@usometr

The Cusomershall operatwthin the apptabe gidelinesof this document andhgother pedfic requiemens
as stated in tHa-T 1A, if apdicabe.

3.20.1 Normal Conditions

The Custaner must have twentjour-hour supprt available andperate accordintp the instuctions and
approval givehy the ATC systm control center gsonne:

3.20.2 Abnormal Con dition s
ATC resergs the right togenthe inteconnection disconnectidgvice for anyf the followiry reasons:

ATC line maintenan@erk on ATC Trasmisoin §stem.

ATC Transmission Systemergency

Inspection ofaCustoners substion equipmerand prdedive equipment ress a hazardous condition
Failure othe Custonerto provide maintenaneed testing repts when reguired
Cugometsinterconnedbn Facilites interére with other ATQ@ustomers, othenterconnectioRarties, 0
with the operatio of the ATC Transmissidstem.

Custoner has modified thinterconredion Fecilitiesthat affects AT@upment without the knoMedge
and approvalfdATC or has at insalledATC requiredprotective devices.

Personal or pilic safetarethreatened.

Customertaik to canply with applicable OSHAagty Taging and.ockout requirenmgés or ATC Hold
Cad Procedues.

agrwnE

o

© N

Changes to the ATC Thsmssion Sygem or theadditon of otherATC Customelinterconection Pdy’'s

facilities|oads, or gnerators in the vicigibf the Cusomers Interconnection Fitiesmay reque modifications
to the Cusbmer'sandATC's interconnection pitective déces If sich changesre equired, theCustomemay

besubgct to futwe chargefor these modifideonsas described ingtD-T IA.

3.21 Transf ormers
3.21.1 Transformer Co nn ections

The Cugomershalicleary designatéhe poposd transformerconnectia schemeard providedrawings andest
reports submitted to ATCATC preers deltagrounded we forthe Customes transformer conneatisheme.
ATC shallreview other traformer onfiguréions on a projesfeciic basisdgpendngonthe circumstances

3.21.2 Transform er Protect ion
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The Custamer shdl install, own and maintafrensformer potective guipmeir®, includily surge protection
deviceon the Customesde of the Poinbf Interconnectin. For straightbus gplicdions, theCustome may
desig transfome protection usirg one of four options. The Custaner will determine the magbpropriate
option by considering étiransmissn canection, availablaut curent’ andthe Customer’s shdardpradices
Theseoptions are

X Option 1 - A circut breakerin series with a soursgle dicomect switchinstalledat the load
interonnection substation,
X Option 2. - A circuit switcher or trevupterwith anintegral visibleirabre& swtch can beutlized in

existing dostations Wwere space ionstraied. his configuration is not recommded for new
interconnectiongsee Seai 3.21.4 for additionaformatia on dsconnect switches)

X Option 3. -A circuit switcher orrairsruger without anintegral visible aibreak switch rad an airbreak
switchin seres with the circuit switchertansrupter
X Option 4 - Fuses in seriewith an akbreak switc (with the switdy must havehe capalbty to break

Cugomer transformemagnating curent and the fuse must interpi for all trandorme faulty. Fuses
can only be used 080 kVintercomections

When the irgrconnetion is maelto a ring bus or breakandahalf substatin configuration,the Customer does
not necessarilyeedto indall a transformehnighsideinterrupting device— anly adisconnect switch capable of
breking trangfrmer magetizing current. Cgomerowned transformerelying Wi trip ATGowned circuit
breakersn theseconfigurationsPeae se ATC High Voltage Underground Line Bgn Guidg GDE-0260)
Section 4.&discission on riser structurés underground @nnectionst sulgtations

Additionaldesign consideians inclale:

X The Customer’s interrding devce shallnot be designed tdepand upon ACpower, induding
capacitivérip devics,for tripping.

X ATC will provdeexpected short circuit cemtsfor a pecificlocationupon request

X For options #4, the Cusbmer’s mterconnection will contaisurent tansforners sufficient for
sipporting an ATC budifferentia protectionscheme if necessary. Alritdnnectios to brakered
stbstations m#i meet this requiremenATC has gecfic CT requirements falifferental protction.
See Sea 393 forspedic CT requirements.

ATC and its Custoerss will coordinatethe applcation and use dfransformer ptectionas part of e
developmenrdind desigof the inerconnection projectAs dsassedn Sectios 3.2.1 & 3.2 the Customemust
submi the transformer mafacturer'ses reportprior to ATC initiing the design wodndthe CT ratio cures
to ATC as a part dheengineering review package, fepean setion 3.9.3f this guide.

ATC andts Cusbmers will coordatethe apficaton ard use of circuit breads as padf the deelopment bthe
interconnection project. i understood thavhenATC instdk line breeers at 100 kV and abawe greenfitel
sites, it is expectedtitze LDCalso istalls circuibreakesto protecttheirtransformers.

26 Note: All of the interconnectioroafiguration drawirgs inAppendix F use lareakeisymbol(with inerrupting devicé d ” designationjo regesenthe general
requiremet of a customeowned protective device per this sechadrC prefers utiling abreakein this applicationhowevemcircuit switcheor afuse may be a
viable alternative Conspitvious sections in tlggsidefor recommended devi@he demarcan point (change ofvenershp point) is athe sourcesice
termiral of the wistomerowneddisconnecting dee

27Note: The high vtagedevice must be capalafinterrupting thevorstcasefault curent(from ATC) and not rely doustie brekers olinecircuit
breakersslow-cos method forprotectng for highcurrentfauls

28 Seahefootnote on page41for additionafjuichnce
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For exstingsulsiatonswith transforner additons and/or replacemeritds exyected thathe LDC installcircuit
brekers as transformer peoton if ary one of the followingtsiationss true:

X A bus outage thttiie LDC transfomer 5 bcaed onviolateaninterconnection Rdiability Opeating Limit.
X There are concerns mMMERCTPL-001 PZP7contingencies

X There i30MWsor moreof nonconsequerdiloadloss Substations with mulkgtransbrmers Wi be
addressed the Dllowing vay:

0 In asubstation with trasmissin bus-te lreakerload sered byfailed equipment is not counted
o In a sulstation wihout transmission btie breaker load sered byfailed equipment is counted
o0 Aszumes multiple trasformer substatistavecapacityor trarsformer failure

X Therearemore han three tansmission etworkelementg¢ATC transformers amacludedgapacitobanks
arenot inclued unlessf the outagef the capator bank or banks behiradsinglebreakerresuls in a
limitationof ATC's PlaningCriteria).

3.21.3 CircuitBre ake rs

If transnisson circuit breakersarequiredn thelnterconnectin Facilites desigftypically when 30\W of load
is farecastedavithin the 10yearplanning horizonar the settonalizng guidelines aggplied), ATC wil instdl a
breakeon eat of theline terminals atstraight bus b interconnéion substion. The application of a btie
breaker Wlibecoradered wherB0 MW of substation loéshchievedATC may also elect todall breakersn ary
postion deemed apprage for relabledesgn when thesubjet interconnectiorsubstation icludes moréhan
two transmission linesalents and/or generatin interconmction(s).

If a Customepwred circuit brdeer is installed, Trequirerents br ATC lus differential protetion shauld be
ewduaed as needede&Section 3.9.3 fepecific CTequiremers.

3.21.4 Disconnect Switches

Load ierconnectiohacilitesshdl include disconnect switchesated in appropriatgdace whch aesunmaized
here.

All line dsmnnect svitchesshallbe installed osteel structas Instalation on wood structures ist mcceptable
(unlessngalation stemporaryi.e. scheduldo be emoved vihin two years).

Sirce the onfiguation drawings in Appendi¥ provide deais for eny single lahinteconnection, Fige 1 is
proviced to showthe minimum installation of mbne switchegor a typical line with myite radihload
interconnections.
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ATC and its Customer will work together to determine if a radial connection is the most appropriate design for any single interconnection.

Figure 1 Typicabwitd ingallaton on a line wittmultiperadial tap8

ATC will apply switcheswith loadbre&, and/or linechaging curent breakcapability as necessaajter
consideringhe proper currenbreking @pabity o al proposed and esting discoinect switches on the
transmisgin line(s) affecteby the prposeal intercanection.

Motor-operatorssnd RTUs are eleet faiities for be convenience of th@usbmer andare paidor by the
Custome The exeptionto this statement is whehe ug ofthis eupment is determied tobe appropriate per
Section 3.4 of this Gude ATC reserves the righ approve theasignard equipmento be installed for these
purposesince thse devices dirgcinpact the rébilty of the switch instlaton.

For loadinterconnectiomequestthat are on 69\klines, ATCwill use phseoverphase switch indttions. In
additon, ATC may instalh 3way switch to faciléte consuctionand coordinate outias most effectivelff. For
load interconnectiaequestthatare on 138 kV lines, ATGllwse hodontal mounted sitches.

3.22 PhysicalD esign Gu idelines

29 A symbology key is availabléppendix F

30 Phaseover phase switch installation is owclygsisble for 69 kV gpplications or where physical spiacan exidhg rightof-way does ot acommod#e a
horizantal mount instition Hydraulic motooperators are not permitted for phaserphase switch installations, singegence has demoradtd insufficert
hydraulic pressure often resultsviitch contactnot closng properly
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3.22.1 Site S elec tion

One d themostcritical factors in the desigf asubsaion is its locationt Is important that the site selected have
sufficient spceto acconmodate the present and figuistomer ad/ or ATC’s se TheCusbmer shold reviev
all potentiasulsiation sies wih ATC prior to purchasingropery.

The prepaation of the site shadilfollow ATC Design Criteridhe Customershall submit soil boring and
resistivity reports t&TC for revew and use in thdesign BATC’stransmigen facilities.

The Cugomershouldcorsderthe following factors vem #ing aoad interconneain sulstation:

X Environmental cordgrations, including preusosite uggeor possible permitting igs,

x Sufficent size to accomadate tle ultimag interonnection configuten requiements,

X Ingres/egress, includin proxmity to allwegther roads ardr railroad siding for (heavy) qmuent
installation and rernal,
Proximity to existing transmissibnes and dier utilities,
The availabty of suitableightof-way andaes to te sulgtaion ste for transmissn lines,
Proximity to potential comminats (such as highway salt),
Ste maintenangequirements including repamdscapingnd storage, and
The ATC ommunicabn metlods presently emplal on the exising line to be tapped, inalling he
avalabilty or feasibilif of other methods (microwave, fiber, power line carrierd lplaseelines and point
to-point radio) If a subtation requires ndergrouid interconnectionthe cost for an ndergroundload
interconnection will be borne bix¢g Qusbmer,urless the inteonnedbn is to be made to an exigtATC
underground transssion line.The Customer should consulith ATC for design detailserardingthe
feadbility d underground transsson failities wth respect to the lotan sting decision. Consult ATC
BusinesPracticeklective Wdergrounding for additional details

X X X X X

3.22.2 Space Requirements

When reasonably e, theCustomer will proide suffcient physical spe to accomnaatenat only ATC and
the Customer’s msentbut dso antcipated @iture use of thesubstabn (see Appendix For typical space
requirements of éa aubstaton configuration)Skeh addiobnal ATC rguirements, beyoithose atlined n the
ATC Design Guidemayinclude tanamissian capacitor bzks and/oraddtional ATC-ownel elements (e.tines.
Space required for an ATC capacitor bank is detaifelC Guice. TheCustomer should als@rsider its
requirements forconnectia of a mdile suktation as a sansfor load lidgng under emergencgutage
circumstaces.

The Cwiomer shall alsprovice sufficient clearance from energized equipment ty daisNESCand ATC
Design Critea. Tofacilitate rantenanceaccss, ATCprefers to matain a horizortd clearance between
substatin ferceandbus sipport structuresr equpment consistent with the Safety Clearance Zonecaji@uifi
corsistent with the NESGectionl10.A.2. IRae refer to tAATC Desgn Critgia CROXG0 entitled Substiain
SiteDe&n”, Sction 4.3. fie Customeshal disaiss egeptions with ATGas parof the design review process

3.22.3 Ownership Demarcation

The Pdnt of Interconnection wilbe whee the Custone interconnectionfaciliies connet to the ATC
Transmigsn §gem.
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3.22.31 Radial Connections

The poit of intermnrectionbetween AC andCustomeiownedhighvoltagefacilities W be at he Customer
end of tle jumpeconnectedheto theATC-ownedineinaulatorconnedbn at theCusbmersdeaderd sructure
For an overbad ATGownedtransmisiontagp conductor terimatedat aCustomeiowneddeadend structure, the
Customer wilindude provisions on thatsttureto accommodatheinstallatio of sugearresterby ather party
if necasry Throuch theproject teamATC and itsCustamer wll seéct arapproprige conmctor and coordinate
responsibility for furnishing amdtdling he connectors as wad completing theihd connection bthe junpes
to the Custmerowne faclities.

3.22.3.2 Network Con nec tio ns

The Customé&s conneabn atthe highvoltagebus side terminal ¢fie Customeiowned disconneng deicewill
bethe physical poinf trangnission fadties ownershigemarcabn betweerATC and Customeiownedfacilities
Throughtheprogject team, ATCral itsCustomer will seleah appropriate connector and cawigiresposibility
for furnishng andinstalling tb ©nnectors as el as ompetingthe fird connection bthe jumpersto the
Cusbmerownel fadlities

The dcefault Point Of Interconnectiorior interconnected bus fdifential relaying iscated at theeminal d the
CustomepownedCTs onthe Customeowned breakeor transforner. ATC owns b of the cablesip to the
Customerownred CTs orthe Cusomerownedbreaker or trafermer.

3.22.4 Land Rights

3.22.4.1 Custome r-Owned or Leased Substation Lands

The Customershallfurnish at nawost toATC any nessay access, easentslicensesand/or rightsof-way gpon,
over, uner, andacoss lands owdeby theCustamerand/or its affiliated intexsts fo the constructiorgperation
and maintenanaé necessary linespstatims, and otheequipment to aa@mplishthe requstedinterconnection.
ATC wil be reponsble for obtainingland rights from third paries The Cusbmer will be responsible for
obtaining all of the appnagie permts for the substation

3.22.4.2 ATC -Ow ned Substati on Lands

ATC will furnishatno cast to the Qustomer anpecesay accss easeerts, licensesnd/or righs of way on,
over, under, andceoss dnds owned by ATC dror its affiliated interests foreltonstructon, operation and
maintenaceof the Customeisfaciliies The Qustomer wilbe egonsibé for obtaning anytandrights from third
parties ATCwill beresponsible for oaining all of the appropriate pesfut the sibstation.

3.22.5 Clearances
Clearaces to ATCubdation facilies shdlsatislyATC Deggn Criteria

3.22.6 LineT ermination Struct ure s

The Customerand ATCshall caefuly mordinate the suleion asignof the last span of wire between the last
ATC trarsmisgon tower and the substation owarhline termmd structure(sATC ard the Cugomer taether

will arangethe orietetion of the substatiom relationto ATC’s hcomingtransmissionrie(s) ® minimize line
angés, turning towers, and crossings.
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ATC will typically design the last figihsion tapgpan to terminatdanto an ATC-ownel structire outside the
Cusbmer’s rdidly fedload interconection sulistion. However where physical oetrairts dictate,and ATC
owned transmission lines terminate @istome-owned terminal (delend)structure, tie Qustomer will dsgn
the gructue to sypport the loadsidertified fa ATC's equpment providel by ATC’s Desgn Engneeing
Department anthose otlined in ATC DesigCriteria.

3.22.6.1 Site Preparation

Example of the canmon facilities retpementsthat are agjgable to Custosrowned shstations containing
ATC equyoment can be foad in the ATC Busines$ractice BRO403 entitled JointUse Substatio Cos
Responsibility for @nmon Facilities

3.22.6.1.1 Greenfield Interc onnection S ubstation

The Custmer is esponsible foproviding a stable sitdor the load interconnectisnbshion. Wheraropriae,
the Custmer will berequired to covey to ATC all nezssarngasements, in a foratceptable to ATC, over all
propery owred, lased or otherwise tmlledby the Custmer, including esements foringress and egress to
permitATC acess tolhof the ATC Interconection FaditiesandNetwork Upgrades, whicireon the property
of the Customer. Additionally, the sitettthe Customer provides to ATust besufficientlylarge enough to
accommodatéhe present and future us#SATC and meethe rough grading reqeements ofATC for the
sulstdion pad. ATC dggnexpectations and reweof rough grading are listed in ACGdruction Standard
Specifiation Manual — secion 31.10.10 avdigble upon request The pecific rehestaterequiremerg wil be
determined during thetdieddesign.

The Customer will & respaosible for obtainingll necessary zoning, buildiagg environmental permits or
appovals required for ¢hbad interconrdion subsition. This idudes perits for impacts to \sterways,
wetlands, flodplainspr endangere resouces and any cq@nsatoy mitigation associated with such permits. The
spedic pemits required will dependrothe characteristio$ the site anthe localyrisdiction. WWien appropate
copes of allenvironmental permits obtained @lhbe provided toATC in order teensuréghat ATC’s construcin

of the substation meets @it requirenents

The Customer is responsible tagiesbtain pernts and instll all stornwater mananert fadlities forthe load
interconneatin substan andthe overll Customer propgr. TheCustomer will be sponsible for establishing
final grade, revegetatim and any necesy landscaping dfetportion of thé property When appropate, the
Customer’'ssorm wate maregenent permit shiallow br ATC’s corstriction activities tduild the substation
and bring it to final grade. Letegmmanterance ad inspections oflatorm water managemhfacilities a the
respasibility of he Customeif ATC’s construdbn adivities disturkareas wherthe Qustorrer ras completed
finalgradingand revegetatiom\TC will repair the disturbanoeatimdy mamer.

3.22.6.1.2 Existing Inter connection Substation

If the Customechooses tanodify or @pand an egtingloadinterconnetion sulstation that esultsn the neel
for environmental permitsipprovés, ATC and the Cusher (and landowner if othernh&TC or Custoner) will
coordinate¢o determine which gties will be igonsible dr obtaininghe necessy pemitdapprovals.

31 Sedahefootnoteon page41for additional guahce
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3.22.6.2 Control Enclosures

The Customenill designcontrol enclosures (hllings)that contain AT rdaying with sufficient space for
convernient aces to ontrol parels -with at least 3thdhes of cleaspae béind the panels and unobstredt
accesto substaon bateries.Pleaseeview ATCDesgn Guic or refer to the latest versiof the NESC dér
additionalguidance

3.22.6.3 Security / Acc ess
The Custmerwill designinstall, own, and nmin the substeon ferce.

The Customerwill make preisonsatboth thesubsation gate and the contraiaosure for an ATC lock, thereby
enablig ATC access gn ATC-owned kewpr other electronic mes

The Custmer will designthe substation outdodighting systento provde adegde illumination foisecurity
emergencingress/egress, and position iodion of dsconnect switchblad@sIC dces nd requireighing for
nighttime maintenanoperaions.

Sibshtions interconnectdo the ATC trasmissia systemabove 100 kV may neadlitiond secury and acess
includedn the desig This wil be determined by tlesigrieamduring theproject.

3.22.6.4 Conduit/ Raceway
The Customawill instdl, own,ard main&insubstation cable mdut and/or ra@wg syems
3.22.6.5 Sign s and identification

The folowing regurements goplyto allsubstationgortainingATC equipment.
X For maxinum eféctiveness, th€usbmerwill place security and ideoéifon signsat ey kevel @ssthan six
feet and rarethan four fetabovegrale orfloor level).

X On Cugomerowneal deaeerd and/ or switch structures, teustanerwill provide phase identifitionsgns
on A, B, ad Cphases to indicateTC standard plsarotation next to the terinaion device dr each
interconrection point.

3.22.6.6 References

Thefollowing dcuments:2 provide additional guidige for use in the developmenti@éd ntercomectionfadlities
between ATC andsiCustomers

X ATC Busines Ractce,Coordinsion of Local BalamuyAuthority Meteng Bounday Modfications $ee
the ATC webdge https://www.écllc.com/customeengagement/busingssactices/).

x ATC Business Pttame,Capaitor Bank Installati@on Dgribution Systemfer Transmission Benefiee
the ATCwelste https://www.atcllc.com/custom@&ngagement/busingssactices).

32 Interral AT Creferencddocumentatiorareawailablaupon requestto existinggugomess ancertitieswith a sgnal non-disclsure greement
with ATC. PleaseontactATC IntercanectionSolutiors (T-DLIRFS@atcllc.copfor addition&information andjuidance
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xX X X

X

X

X

ATC Business Pramj Electivéntercomection Fcilities for additioe information (8ethe ATC website
https://www.atcllc.com/customearngagement/busingssactices/).

ATC Business Practicde@iveUndergounding (8the ATC website
https://www.atcllc.com/customesngagement/busingssactices/).

ATC Busness Pacice, Jmt-use SubstatiorsComnon FacilitiegSeethe ATC website
https://www.atcllc.com/customerngagement/busingssactices).

ATC Business PractiteadBridgirg for Transnission Related Workt{ps://www.atcllc.com/customer
engagemelhusinesspractices/).

ATC Construction StandbBpecification Maal(Available upn request).

ATC CiiteriaCRT-006Q Substatio Site Degn (Avalable upon request).

ATC GuideGDE-8000Substabn Caecitor Bank (Available upon request).
ATC GuideGD-230Q Supstaion Cantrol HousgAvailable upn request

ATC Guide GLE-4500, Substati Dismnne¢ Switch(Available uporequst).
ATC Distribued Enery Resourc&uide GD1701(Available uporequest).

ATC Best ValePlaning White Ryper(Seetie ATC welsite http://w ww.atclt.con).

ATC Plannig CriterigSeethe ATCwebsitehttps://www.atc10yearplan.com/about/plannrgeria
andtools2/)

MidcontinentSO Tariff - Open Access Transmissiongkyy and OperagiiReserve MartseTariff
(ASM Tariff)- MidcontinentSO FERCEledric Taiiff, HrstRevised ValNo. 1.

National EletricalCode
National Electrical Safety Code
IEEE Sandard 126 “Guide for Terporary Protective Groundisgstems used inlistations”

IEEE Standard547 “IEEE $ardard br Interonnectio andinteroperability o Distributed Energy
Resourcesith Asso@ted Ebctric Power System Interfaces”

NERC Réablity Seandard=AC-0023
NERC Relidility Standar68AC-00%3.3

Effective DateJanuaryll, 2023 Revision: 12.0

TITLE: Trevor | L0& Interconnection Guide Page43of 71

Stiles, Director of D 5 :
Customer Approved by: 7/ M

Engagement
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Appe ndixA .1 —Glossaryof Terms

Any capittized terms no definel heren wil have the meangs st forth in the
MidcontinentSO Tariff.

ATC Design Criteria, ATC Guide: are termausel to referéce a seris of desgn
criteria dbcumerg and guies sal internallyat ATC to documert spedicatiors for
variaus transmissiorfacilties. (SeeSection 3.4 rafces) The documents are
available uporequest.

ATC Transmission System: the fadlities owed by ATC abect to the

admnistation of the Midcontinent ISO that ae used d provide energy market
transnission, Bagy, and anciia reserves market, interconnection seyvior

Wholesad Distribdion Servicende the MidcontientlSO ASM Tarif.

Balancing Authority: an ertity responsite for manaing an ekectric systerarea(a
Balancig Authority Areajounded by interconnection meteriagd telemetry and
capableof contolling generation to mantain its inteichangeschedule ith other
BalancingAuthority Areasand cofributing o frequaecy regulatiorard whch has
receved certificatioby NERC or a Regional Reliability CaunfoNERC.

Best ValuePlanning (BVP): meas theconsiderabn of, or evaluatn of, oneor

more altendivesto theproposed constructionf new, or themodification of risting,
transmissiofacilities which a been ideniiéd in a f[anning prosto deermine
wheher andternaive or #errativesexists thamayinclude the angruction of new,

or the modification of the existingdigtribution facilties ortransmigsn facilities
owned by others that isédess ostly @ which mg provide gr@er enhancemeno

the rdiabilty, capality or integrity of ATCs transmissionfaclities andsud

intercanectel trarsmisgn or distribuion fadlitieswhen compared to thestmated
cost of the construction ardpabilty of the proposed new, or thwoposel

modificaton of, ATC’s transmissn failities, while akng into accountthe
environmenal consieraions reguatory approvals anthe allity to @nstruct the
propose dstribution ortransmissiofacilitesin atimelyand appropate manner.

Bed Value Planning Projea ScopingReport: the reporjointly develgpedby ATC
ard its Customerthat documentshe decsions leathg to the recomnmeled project
solution for a given loadtérconnetion request. Once his repat sgnel by bah

ATC andthe Cstamer, itis trenusedio documat thecommitmenta proceed with
the projet, supmrt project goprovals, proect sdedules, mject budgetsand
reguatory requiremés

Capital Work (CW) : A D-T projectin whichATC's scqpedrives heneed or a ful
project teanand heassociatespend i€onsidered capial. Exanples mayinclude but
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not imited to a new gbstation addinga transfamer and instaling sectionalizing
devi&(s)

Capital Wak Letter: A sgnedCapial Work Lette sumnarzesard commis ATC
and theCustorrerto theagred upon scape d work.

Common Facilities thosefadlities, instééd at gointuse sustaton, which are
substatiallyused and useful to matleganone ety at such dastaton.

Customerss. anyauthorized igtribution utilty thatproposesanew @ modifiedload
interconnectionvith ATC’s TransmissiorBystenat a normd voltagel HY HO Rl
kV. Fa purposes of this Guide, Custas that serve load are Lobagtributian
Conpanies (LD§ tha include Investe©wned Utilities, Municipal Utilgieand

Rurd Electric Cooperatts The LDCs may or may not be fumcally NERC
regisered as DistributioRroviders (DPS).

Customers Interconnection Facilities all facilities ad equipment, as idafied in

the D-T IA, that are located betweemstomeiload(s)and the Point of Chae d

Ownership, including amgodifiation, addition, oupgrades to suchciities and
equipment necessaty physically and electrically interednithe loadto the
Trarsmssion System.

Distribut ed EnergyResourceg DER): is cefinedas“any resource located on the
distibution system, ansubsystem thereof or behind atausr meter.” These
resource may inclde but are not limitgto, resources thare in front of and behind

the cwtamer meter, electric storagesourcesintermittent genation, distributed
generatin, demand responsmergy efficiency, thermal storage, and electric vehicles
andtheir supfy equipment-as longss such a resoure “located on the distribution
systan, any subsystem thereobehind austomer meters#

Distribution — Transmission | nterconnection Ageement(D-T 1A) : the formof
the interonnedion agreementATC utilizes an ATC developed Distribution-
Transmissn Intercanection Agreemetdmplate which is files at FER@d made
partof the MidcontinentSO ASMTarif onceit is fully eecuted

Existing Substation: any substton other thathe new interconnection substatib
whichary single new loadterconnection is proposed.

33 Any references to “customer(s)” iatended © include either thdistribution utility, her enduse
customethat isdirectlyconnected to thgansmissio sysém, or bothin the sense that the ensle
customer’s relationship with ATC must be coaetitlarough the responsible distributiitility.

34DER as defiad h FERC 18 CFR PaB5— DocketNo RM18-9-00Q Order No. 222 (pg.91). Issued
September ¥, 2020 https://www.ferc.gv/sites/default/files/202609/E-1_0.mf
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Facility Construction Agreement: A signed EA establishes a commitment by both
ATC and the Cismer to sppat the Pragd. An FCA is typidly usedto documeh
elective facilities chosen byG@hesbmerin support of the jject.

FERC: theFederal Energy Regulatoprinission or its saessor.

Good Utility Practice: any of thepradices, methods dnacts engaged in ro
approved by a significant portiohthe ekctric industry dung the relevant time
period, o any of the practices, mads and acts whicim the exercise of reasonable
judgmen in light of the fats known at tle time the decision vganade could have
been expected to accomplish therabsesul at a reasonablest@onsistent with
good busirgs practices, reliabilitgfesy and expeditin Good Utility Pactce is no
intended tdoe limited tothe optimum practicenethod, or act tothe exclusion of all
others, but the to beacceptable practgenethods, or acts generatigepted in the
region inclding those practices required by Federal Powere&oh 215(H4).
Good Uility Practieindudes complianegth MardatoryRelibility Sandards.

Guide: this ATCpubisheddocument entitled_badinterconnection Guide

Interconnection Facilities: the physical plareind equipment required to featiéit
the tramsfer of electc energy beteentwo or more eniis; induding commanication
equipment, substations arai$mision lines.

Joint-use Substations substationsn which both the Gstomer and AT@wn
facilities.

Load: acustana’s projead normal pealdemand load forecadin bah MW &
MVAR)for a minimum 10 years, used bYCAdr sizng interconnectioradilities.

Load Interconnection: the interconnection sece provided by AT@t a voltage
leveO 50 kV to a&Customer for transformationddor utilization.

D-T Interconnection Queue: ATC maintains a listing dbad and DER
interconnection requests frata Customers for the benefit of both ATC and its
Customes. The D-T Interconneébn Queue isvailable on the ATC Web site at
http://www.atcllc.com/customeengagemefebnnectingto-the-grid/ look for the
link to the ATC quee bward the bottom of the wekge.

Mandatory Reliability Standards those standards promulgated and approved by
NERC as theElectric Reliability OrganizatiggRO) o any Regional Entity
authorized to do so, as ratified and approved by the theRiLe applicable AdC
andthe Qugomer

Minimal Capital Work (MCW) : aD-T proje¢ that results iminimalATC scope
ard capital spend for minor equipment pfacemets and/or interconnection
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modifications Examples maynclude work to support amnobie sub high side
protection ugrades: upgraesto surge arrester

MISO: the Midcontinentindegendent Transmission System Operaimr., the
Regional Transmission Organization thdiinisters he tarif and provides
transmisim and engy market services ovémre transmission facilitiesf its
transmissicoowning menbers in interstate commerce

MISO Tariff: the MISO FERC Electridariff under the terms efhich open ecess
transmission, energy amugating regves market and intercootien services are
offered, as filed with the FER@nd as amended opplemented from time to time,
or any sucer tariff. Used interchangeably witriff.

NERC: the North American Electric Relitity Corpordion or its successor
orgarzaton.

Network Connection: an interconnection configed with multiple transmission
connectior into the load interconnecti@obstation In addition to the Customer’s
load, transmigs network power may flowthrough the interconnectidexlity.

New Interconnedion Substation: anyexistingor new substation at which @aan
load interconnection is proposed.

No Capital Work (NCW) : a D-T projectin which the ATC goe and cds are
considesd O&M. There are two types of NQwbjectsLDC support & LDC only.
If an LDC scope drivethe need for gsem protection to reviewand update dawing
and/or if there icommis®ningworkto suppor the projet; the project is cosidered
LDC support.flthe LDC scope does noesult in any ATC suppasork but may
requirethe LDC tosubmitupdated documaeatton, like a traf@mer testeport it is
considered LDC only

Planning Authority: MISO is the respailde entity that coordinatesdantegrate
transmission facility and seev plans, resource ndaand protectionsystems
associad with the ATC TransmissiBgstem.

Point of Change of OwnershidPCO): the point, as set forth in A@pdx Ato the
D-T Interconnedbn Agreemety where theCustomeés Interconnection Fdities
connect to the ATGiterconnection Facilities.

Project Commitment Agreement (PCA): the Progpct Commtment Agreement
estabshes the commitments by AT@ #ime Customer when siiicant resources are
required to site, engineer, design, permit, procure, ddd theii planned
interconnection facilitie¥he PCA will also include aeynaningstudy requirements,
the timelinedr any necessary regulatory approvals, cost estirddtes@eliminary
corstruction schedule
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Radial Tap Connectiont aninterconnection configured with a singhasmission
connection intehe loadinterconnection substation.

Tariff: the MISO Tariff through which ggn access transmissieervice and
interconnectiorservice are offered, as filedthwthe FERG and as amended o
supplemented from time to tinog,anysuccessor tariffUsedinterchangedy with
MISO Tarift

Transmisson Facilities: for the purpose of this Gug means electric lines and
rdated facilities that are operated at 50 kV and above.

Transmission Operator: ATC is the entity responiglfor the reliability of the PC
Transmigsn System. ATC is also the entity that operatesats thhe operations o
the ATC Transmission System.

Transmission Owner. ATC is he entity that owns and maintains the -&Waed
Transmission Facilities.

Transmission Planner: ATC is theenity thatdevelops a lonterm (generaligne
year & beyond) plaior the reliability (adequacy) of the interconnected buiic elec
transmissionystems within its portion of the Planninghérity Area.

Transmission Systen: thefacilities owned b4TC sibject tothe administration of
the MidcontinentSO that araused to providenergy markeransmission service or
wholesaladistributionservice under the Tariff.
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Appendix B

— Load

COMPANY

In terconnect

on Process Overview

SUMMARY -LDC & ATC LOAD INTERCONNECTION PROJECT COMPONENTS

&—Business—=

.ﬁﬁﬁ

ATC PLANNING LEAD ON PROJECT

ATC & LDC COSTS AT RISK

-

0 | i}
Business

w;f;;,

Duration based upon anticipated
: system impact — schedule created

Days Days o during the beginning of BVF
o L

Dwration based upon project

I complexity — communicated '

through BYP **

ﬂnles'l(e?:
oc | | ATC Project Management |

ATC PROJECT MANAGEMENT LEAD ON PROJECT

(When reguired)
Planning & PCA * T
Scoping signed by LDC
Meeting(s) and ATC™
with LDC

L R A e ey e o

[
ATC & LDC COMMITMENT —rl
— —
[
!
Regulatory
Application/ Project
Approval Construction
(If required)

—

| *PCA= Project Commitment Agreement [See Section 2.1.1.2)

** In addition to Flanning development lead times up to 18 months,

the typical ATC Project Construction lead times are:
<18 mths: most substation work wio T-fine ext

18 mths: T-line ext <500

or B8 kW, T-line ext >1 mi ROW, <Curent CA threshold

36 mths: PSCW CA required
54 mths: PSCW CPCHN required

Updated: October 2021

1
'
1
1
H
24 mths: =80 kW, T-line ext =500', <1 mi ROW, <Curent CA threshold E
H
H
'
i
H
i
\
'
H
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App endixB —Load Interco nnection Process Overview @) -Addtional detail showing Best

Value Planning  Process Map

Best Value Planning Process Map Updated 11/2022

ATC
'-'RF”DCE)%T;E*”’“ LIRF/DERRF Routing * Transmission Analysis
R tomner E IS « IDC NeedsJustification « Models
Complete LIRF/IDERRF . :_TC" £ 0 Boec sropeio «  IDC Project Schedule «  LDC information/load forecast discussion
Inputs = ATBCWMn it N arcaris . g;gﬁ::{m {ooith - . n Document : %ﬂ;&.\m grdyss
LDC LIRF/DERRF submitral to LIRF/DERRF routing & mwj .cmzf‘g E, fnlmuu matrix
) iy »  Planning coordinated
s  Obtain feedback from ATG functional communication during analysis
Sehoiders moved) ~
s ATC planning to revise provisional Slake TS in + Complete final BVP matrix
ission scope of work based on i m;ﬂ;:f:imo:z ,. * ATC draft BVP matrix — combining + ATC and LDC re-affirm
internal feedback v Delermioe HVP Ll distribution and transmission 15D
»  ATC planning sends Initial Customer e » Confirnation of receipt of analysis «  Meeting notes ~*
Outputs Communication (ICC} indicating ATC e el LDC analysis * «  PCO altemative cost sstimates * isk
£ s = : . . * Document decisions/action
ATC icat capital work®; additional discussions Meeting notes/emails «  Start T-Line analysis/Study - : =
communicate between ATC and LDC 1o » |dentify possible impact to adjacent items~*
T 0 LDGC A and scope development to follow e D i
completeness +  If No Capital Wark (NCW) or Minimal document all decisions * g LocH ) ) » Updated schedule »*
Capital Work (MCW), move to Final »  Good faith estimate of construction
BYP Documentation schedule *
+ Intemal ATC study results mig*

moa o e - 1300 |

Otherwise in Schedule

ATC Executive Approval (if ATC Project Request (PR}
applicable) * Approval (if applicable) ~ *
Notes:
ATC NCW, MCW or . * Requires Internal ATC Communicafion
i i Y : + Executive approval (it A Requires Extemnal Communication
Capital Work (CW) Lefter «  Executive summary bl ;
Final draft of BVP matrix or BVP scoping report appl ) Days = Business Days
= Draft reviews (internal and - Emum BVP report Italics Font indicates LDC action
external) * - Subn‘ltled proposed PR !
(including any LDC LIRF: Load Interconnection Reguest Form
« Intemal ATC BVP stage updates to 1SD) DERRF: DER Request Form
- 1S0: In-Service Date
e meeting* :
. %ﬁwﬁ;ﬁmf BVP PR: Project Request
report (ATC and LDC si Needs and Altemative Challenge needed when project
» ATC and LDC infernal ofi*h -NCW Letter or i « Approved PR cost is 80% of CA threshold
“Blessing” on concept by MCW Letter »  Executive approval * - Email communication to N .
planning managers * - Executive summary draft (f » Draft proposed PR* LDC indicating project sent Jime pstiedes incluted in piuCess TR A
* BVP draft report applicable) * 10 ATC project approximate. Actual &nre.ﬂne wiil be deva[opeq with the
e Neads and Altemative rnanagement A schedule following the Scoping discussion.
Challenge (if applicable)

EEET
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Appendix C - Best Value Plan Documentation Descriptions
Best Vale PlanningAssessent Type
BVP LDC I nformation
Assessment Explanation** (minimum) Transmisson Analysis ATC Documentation
Type*
NCW No ATC Capital Workrd no Compekted LIRE DERRE No planning analysis- internal ATC routing NCW letter stating
transmission alysis P only assesment completed
MCW Minimal ATC Capital Workrd no Compkted LIRE DERRF No planninganalysis- internal ATC routing MCW letter $ating
transmission alysis P only assessmenbmpleted
May include a tramission Potential for planning analysis of alternal Letter statingssessmen
S : including a ifiference analysis (compai@edt completedr BVP
alternative interconnecting load fagCompleted LIR/ DERRFand . @ :
Altemative the transmission line currently| LDC distribution assessmten ;hn%t():ats:inctiar;sgeerc?ggzzén;éibly d?f?e%ﬁt dessc?gialg%hzeppec;{t:itnent
Assessmen SG‘VIngO?r?]L(.I)E G}Iek;igs?;?ié st (as I'?;Ede'%'iieg)n esin transmissiosy$em network and load assumptionard
o n‘? urations PP configurations-amount detenined by assessmentdhwas
9 engneering judgmeémnd team meetings perfamed
ATC Exeaitive agproval neededr Modeling analysis for at least tw
ATC Needs and Alternatives | Completed LIRPD ERRFand alternaties i?\‘lldiny a diffeence analvsis
challenge isaaded (ATC project | LDC distibution assssrent (compaed to the basge casiodel) inmd%;] BVP Sonind Reod and
System cost of 80% of the CA tfsbold) or (aslisted in guiglines in Cgtegor)B and C cotingenaeswith k if applicapblegsupggrt for
Study mult_lpletransmlssm_n alterna_tl_vda‘s A_pperd|>_< B). V\.”th at Ieast_one differenttransmission system netwonkl a CPCN or CA filing
appicable—ATC to file a Certificate viable distribubn alternative load configurations. Modeling will documentaon
of Authority (CA) or Certificate of (see Project Alternatives i X .
Public Convenience and Nesity Appendix B) encompasat Iheoziiszt;(}yearplannmg
(CPCN) with the PSCW

*BVP assesment typa@ndhighlevelschedle will be developed after Scoping Meeting with Customenas AppendiB
**These argypical explanatianof B/P types howeveanygiven projet may change during BVP ietecope of work chges
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Appendix D— Exampleloadl nterconnecion  RequestForm
& D istributed Energy Res ource RequestForm

TheLIRF and DERRFean be foundta
https://www.atdlc.can/customerengagemefebnnedingto-the-grid/
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Appendix E—Exampe ProectCommi  tmentAgreement

The Project Comitment Agreement template can be found at:

https://www.atcllc.com/customezngagemeiatonnectingto-the-grid

Load Int erconn ection Guid e 55 Revision 12.0



AMERICAN TRANSMISSION COMPANY

Ap pendi X F— Interconnection
Fgure2Bus Coriiguration Deason HowChat

Configurat  ions

Planning
Load-
Interconnection
Evaluation

Are there concerns withi
installing a radial
interconnection?**

Is 3 ring
bus necessary? (To be
determined by Network
nead)

Yes

v

Configurations
Horl

Does the line being
interconnected to qualify
under any sectionalizing

Iz line charging or closing
capability a concern?*

No:

Are = 2 energizad
dnsformers or =30 My,
ultimately being served
at the new
interconnection
substation?

Are alternative locations
available for the new
interconnection?

No

Does the line being
interconnacted to qualify
under any sectignalizing
guideline?

15 lime charging or closing
capability a concern?*

Is sectionalizing an
existing substation
feasible
and preferable?

guideling?
Configurations
A,B,C,orD
Yes
Yes
|
ectionalizing at A

existing substation,
radial tap, or i
ation site feasible a
preferable?

Does the line being
interconnected to qualify
under any sectionalizing
guideling?

Yes

fre motor operated load
break switches feasible
and preferable?*

stectionalizing at’ag
existing substation,
radial tap, or greenfield
pcation site feasible ang
preferable?

Configuration
No F

No

No
X
Configurations Configuration
F,Gorl E*

* Refer to sectionalizing device matrix
** Ability to protect and distribution backfeed capability
Updated: November 2022

Note: When theroposed substation has two tramsfersandthe loads < 30 MWit is acceptabte not ircludeline breakers in the origlrsipstationdesign
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Sectionalizing Device Risk Matrix

Updated 11/5/21 Decision Characteristics
Is there an
. . Line Charging dlosing Capability Load Break | adjacent tap with| Is Communication Is AC Powser Ea Responss ..
Bass Configuration Device n sont pic 5 pility’ Toad " Lo o . Space Time Dedsion
capabilities?
15 it 63 k- line charging ’ ffthereis not | if the closest
A =5 Amps, Isit 138 kv: d::r: ::Em:-a:nz? s - continue enough right-of- | responding
Disconnect Switch line charging > 3.5 ¥es - Move down. No | Mot applicable . ng to the Mo Concern Mo Concern Mo Concern . way for lina crew is 1 Instal| this device.
r Amps? Yes - move i ine to the right. MNo- maove horizontal 138 k| hour or more
down. Mo - continue | mmright ng 1o dowm. switches - move | away - move
maowing to the right. i down. down.
8 sthelineflowat | Is Line Flow > Wihereisnot | f the closest
: 70 | g o | s g | et
Load Break Switch mes: . ¥es - Move down. No | mowe down. No - Mo Concern Mo Concern Mo Concern No Concern . = Instal this device.
down. Mo - continue } . N . horizontal 138 kv| hour or more
. . continue moving to the| continue moving .
C maowing to the right. right right switches - move | away - move
i Bh- dowr. down.
r If unable to .
If there is not
Remote controlled Motor . . Is the line flow at Is Line Flow > . located at the .
operated Load Break Switch on I;|II'IE E-‘Yesg- rrmg}?: dosing > 100 amps? | 2000 Amps? Yes - ves _.gnt:jlzi ni:gg:m‘:]; switch pale or Enu:sh ';_E:Hﬂ_
D Line (typically with a long radial i . ¥es - Mowve down. No | move down. No - Mo Concern . e . sequre the . = Mo Concern Instal| this device.
- N down. Mo - continue . . - . right. Mo - move | service for power horizontal 138 kv
tap or just on the T-line for . 3 continue maoving to the| continue moving new .
- - maowving to the right. . . down. supply - move down. A switches - move
sectionalizing] right. right. equipment -
diowm
o maove down.
r " ) Is the line flow at Is Line Flow > ) tf there s not
Remote controlled Motor 15 line charging = 300 dosing » 100 ames? Arms? as - ¥es - continue 1 unable to use ifunableto | enough right-of-
Operated Load Break Switch in Amps? Yes - move & ms: mps: maving to the ) use substation way for ; .
L | . Yes - Move down. No | move down. No - Mo Concern . substation power . Mo Concern Instal| this device.
E Sub or on Tine within 500' of down. Mo - continue continus ine to the| confinue . rizht. Mo - move supply - mave down battery - move | horizontal 138 kv
sub maowing to the right. . g iht e down. i ’ dowm. switches - move
right. right. y
F,G,Haor) Circuit Breaker No Concern No Congern NO Concern No Concern No Concerm No Cancern No Concerm No Concerm Mo Congern Install this device.

1. ATC recommends using a design margin of double the charging current for the interruption device {exp. 4 amps of charging current requires a device that can interrupt 8
amps). For further guidance please refer to GDE-4500, Section 4.11.

2. Rule of thumb value to ensure longevity of the switch as switches are not designed to pick up load. Picking up limited amounts of charging currant is a frequent application
for line switches and should not be accounted for with this selection matrix. Refer to section 3.6.1.% Sectionalizing Device Ratings/Capability in the Load Interconnection Guide
for additional information.

3. Assumes a 2000 amp rated switch.

4, Lines with only one tap do not require additional consideration for closing capability for switches,

Instructions:

Start on the first row, first column and work you way right and down as you answer questions.

Other Notes:

MOD Gear mechanism can be exercised without an outage. additional research is being done on MOD mechanismes. Need to ensure alignment of switch after operation due to slow operation.

Installations with switches will experience a sustained outage for switching. Load break switches with MOD's will experience a sustained outage in the substation and a momentary outage on the transmission line.
Disconnect and load break switches will need an outage to maintain them.
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c

== =

L = o

8 S -

5 = e 2

. EE

2 = = c

1::% =

£ 2 == q =
0 =5 =
b4 - :Llﬂ
L o o [ R

Circuit breaker

Disconnect switch (switch with
horns typical).

Disconnecting device with
sufficient capability to break line
charging current (switch with
whips typical).

z
g/

Disconnect switch with sufficient

capability for loop-splitting on \®\ E : “:’gx :
l ]

network lines or load-breaking on
radial lines (switch with interrupter

typical).

Interrupting device sufficient for id. id. :l_-:l |
power transformer protection B ——|

LI Y
P " i NN
ower transrormer
[ N B .

Figure3 LoadInterconnectiorConfiguations §mbology Key

1, ATC recommendsustomersitilizebreakers for the interrupting devicayéver it isrecognized that the inftate decision on the intapting devceremains

with thecustomer See Sectin 3 21 2of this Guidefor additimal infomaion For 69 kV applationsjf the interrupting eMice b a fuse, a series switch capable of
breaking transformer magnetizing current is needed and |layedeltee(s) is(are) ridfor breding load Fuses must & capablef cleamgal transformer

faults For additional discussion trarsformer protection issues pleaseéssa®n 321 2

Load Interconnect ion Guid e 58 Revision 12.0



AMERICAN TRANSMISSION COMPANY

Appendix F

—Interconnecti  on Configurations

Configuration A

Existing Jubstation |

ATC Line A

o1 :

ATC
Customer

New
Interconnection
Substabion

-
4

* This line terminal breaker is not necessarily required if either of the follewing is frue:
1} The radial fine is terminated into a ring bus or breaker-and-a-half configuration.
2} The length of the tap from the mainline to the lead interconnection subsiation s short encugh that
transmission exposure is minimal and the Customer's transfomer protective device s sufficient by itself.

FigureF 4: Load InerconnectionConfiguréion A

(Con tinued)
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Appen dix F —Interconnec  tion Configurations (Continue  d)

Configuration B

Existing Substation £ KV phase-over-phase
* mount D2.
138 KV horzontal mount
\ 2.
l Addiional lioad
Interconnectionis) may
| already exisl
\ .
AddTonal lnad
\ — \ ATC e A |_\C"SQ\:| — P Inizrconnacion|s)
L already exist.
\ "
{ ATC
Cusiomarf o
Interconnection
* ‘Fubstation

0
s

* This Iine ferminal breaker s not necassantly required If the radial Ine Is tenminated Into a ring bus or
breaker-ang-a-half configuration.

Mote: Switch D2 ks needed only IT 1t Is greater than 1 mile to the next substation. Customer Msconnect switch
{D3) must be visile from Me tap.

FigureF5:Load Interconnection Configtica B
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Appe ndixF —Interconnectio  nCon fig urations  (Continued)

Configuration C

}/M |

Existing Substation 69 kV: phase-over-phase
mount D2 & D3 on
: separate structures.
\ 138 kV: horizontal mount
] D2 & D3 on separate
| I structures orin a
Additional load switching station.
J interconnection(s) may
] I already exist.
] ‘ \ NemiE \ ATC Line A
y D1
o \ D
1 I ATC ~ _ ~ ~
1 \ Customer New 1
Interconnection ]
] * Subhstation

* This line terminal breaker is not necessarilty required if the radial line is terminated into a ring bus or

breaker-and-a-half configuration.

Figure F 6. Load Inerconnectin Configuration C

Additicnal load

already exist.

D2
| [\Q] - interconnection(s)
3

Load Interconnect ion Guid e 61

Revision 12.0



AMERICAN TRANSMISSION COMPANY

App endix F —Interco  nnection Configurat ion s (Continued)

Existing . . Existing
Substaton 1 Additional load Configuration D Additional load Substation 2
mterconnection(s) may mterconnection(s) may
i already exist. already exist.
[ [ T \gl g\ ATC Line A T
na\@\
ATC
o i T T T T Tk Customer
Mew
&8 k\V: phase-over-phase !3ul I "I. E:ﬁmn
mount D1, 02, & D3 on
separats strectures.
. L 04
138 KV horizontal mount -
01,02, &ED3 on
separate strectures or in ,.-"(\"-..
a switching station. WW

Switches shown are the T

minimum installation.
Lines with multiple load &
interconnections may
require switches with
loop-splitting capability.

FigureF.7: LaadInterconnegbn ConfiguratiorD
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Appe ndi XF —Inter connection Configur ation s (Continued)

Additional load ) . Additional load
interconnection(s) may Cﬂ nflgu ration E nterconnection(s) may
alrzady exist. already exist.

Existing $ t Existing
Sulbstation 1 Substation 2
ATEC Line A ATC Line A

Mew Interconnection Substaton 04

D1

Switches shown are the minimam
installation. Lines with multiple load

oz | interconnections may requine 05
switches with leop-splitting
capability.
Q o Qo
oT oe oa
L] N L ] L]
ATC
Customer

Ej' D10 |-: D11
A A

NN

T1 T2

X v

FigureF.8: Loadinterconne@n Configurabn E

Note: ForSwitche D1 and [, if onlyone DT interconnection is on thenesement, sectionaling could be done with remoteatiit bieakes, but
ATC still recommeds switheswith load brakcapability irtase other £ interonnections a added & late dae

Note: If total substen load is less thaBOMW, it is acceptédbto not ingall breakers D2 ardb untilsuchtime the gbstation loaG LV MW If
both T1 and T2 are installed, then alstalhswches D7 an®9
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Appendix F  — Interconnection Configurations  (Continued )

Additional | Additional load
e urati arsmecionts) may
Aiready exist Configuration F already exst.
Existng » 4 Existing
Substation 1 Substation 2

| ATC Line A ATC Line B

Mew Interconnection Substation
\ b1 \ D4

D2 o5

\D3 . D&

o7 D& o2
—_\— L | - . "
ATC
Customer
N PRE:L

T T2

Figure F9: Load Inteconnection Configuratidn

Note: For Switches™arl D9, two swichesze to be installed betweeamisfornersunlesshe customerandemonstrate load bridgirgpability in order to maintain a single
switch with bdt transformers out of service
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Appendix F  —Interco  nnec tonConfi  gurations  (Continued)

Additional load Additional load
interconnection(s) may . . mterconnection(s) may
already exist Configuration G already exist.
Existing 4 ’ Existing
Substation 1 Substation 2
ATC Line A ATC Line B

o7 (nl:Y D
\ ]
L1
ATC
Customer

" i mudtiple transformers are part of the uitimate design, but only one will be installed presently, the bus-tie breaker (DB) may b= installed at
the time an additional transfommer is installed. Both mantenance switches (DT and DB) associated with the bus-tie breaker will be installed
as part of the present design.

FigureF.10 Loal Interconnection Configuration G
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Appe nd ix F —Interconnection

Configurations (Continued)

Additional boad Additional load
interconnection{s) may . . interconnectionis) may
already exist Configuration H already exist.
Existing 4 4 Exisﬁr}g
Substation 1 Substation 2
ATC Line A z LF
- o H
] T2
v Customer
Mew Interconnection Substation .
\a\ D2 D16 .,
(] o7 Da :
\ \ l ATC
| .
_|
\ DB D5 \ o
C.
I #
m
D10 D4 ) .
\ D11 D3 ]
D12 D13 D14 I E
\ L ] L]
LATC o1 \? ]
Customer
\ D15
l \/\J\/\./ A
A
T
_ N O
=
] =
]
FigureF.11 Load Interconnection ConfigtionH
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Addtional load Addrional load
Interconneciions) may ) ) Intercormection(s) may
alrzady exist Configuration | already exist
Existing A Exlzling
Substation 1 Substaton 2

ATC Line A

8 BT Dy

FigueF.12:Load Interconnean Configuration |
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Existing
Substation 1

dix F— Interconnection Configurations

(Continued)

Existing
Substation 2

TR

\/\Tf\/&
(VVV\.H/

ATC
Curstomer

Di7

Dig

D10

u Di4
A

[P0

A

Eail’
-

D11

D12

a

-
v F
LY

>

Additional load H : Additional load
interconnection(s ) may Cﬂ'nflguratlﬂn J interconnection(s ) may
already exist. already exist.

Possible
Futre
ATC Line A i 3 Line ATC Line B
Mew
Interconnection
D1
N\ " Substation oie AN

e ]
(&)

* A third line source is recommended. For a three transformer substation, the BVP will determine the ultimate substation configuration.
It is incumbent upon both ATC and the LDC to fully vet this substation configuration for optimal design and system resiliency.

Figue F13 Load Interconnen Configuration J

Note: The BVP will determine the ultiematibstion configuration It is incumbent uporttbdTC ard the Qistomer to fuy ve this substation
configuration for optimal desigmdaesiliency
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AppendixG —

ATC Guide for LBA Transmisgon Load Interconnections

Purpose: When awedoad interconnectias requested or there is a change in LBAjtdxeonnected
Entity shaltontad American Transmission Co, through the appreRiagional Manag@&he Regional
Manager shall then follothe steps belowor projects that involvagital work, pleasefer to the
Coordination of LBA Metering Boungatodifications Business &cice (found at:
https://www.atcllc.com/customezngagement/busineggactices). The intent of this document is to
provide tle sameatructue fornon-construction progts.

1. ATC Regional Accoti Manager shHbcontact the_.BA assoon as possible and schedule a meeting with
all parties to discuss the meteringlegeosts and scheduteensure everyone is working together with
the same plan and tiimes.

x For existingriterconnection locatismvith no ATC Caital Work, ntificaion to the LBA
should be accomplished no later than six (6) prior to the intenddddaBietering
Bounday change.

X For new interconnections or mockfiions to egting inerconnection facilgs, ATC will
establislaProjed¢ Team to define th&TC scope of Work and coordinate with the LBA via
the Project team,

2. The LBA Project Team Mtonsist of re@®rtatives from ATC Customer Engagenaamd Subjeéc
Matter Experts (SMEas appropriate), the affected Local Balg#wthaity (LBA), Interconected
Entity (IE) and/or any known affected entity.

3. ATC,the IE and the LBA will review tAd C System onknedrawings to see ifisking Intertie and/or
LBA metering is hieg afected by the project. ATC, the IEdaABA wil al® review the project spe
sedf new LBA metering or new Intertie meterimgdgiired.

4. The IE shall enter into appropriate agre¢swéth the affectetdBA.

5. The LBAs are resnsible for provitig LBAmetering ad RTU specifications andl becoordnated
with ATC if appliable.

6. The IE and the LBA is responsible for providingCAihd each other notice when théenreg and RTU
equipmaent is ready to be energized. Any changes to the energidatidow by any arty should be
communicated to tHeroed Team ina timely fdson.

7. ATCwill coordinate with MISO, as well as the a&tecBA, any modeling issues andijpdates that
may reslt from system modifications.

8. Responsibtly for any cost incred fa the design, purchase, instaltatemd/orrelocéion of the LBA
metemg equipment associated with an Interconnection projecith®ied in Sectioh.4of the Scoperal
Applicabiity Section of the Coordination of LBA Metering Boundary Modifications Busicéss.Pra

9. Itis the responiility ofthe Project Team ATC membty ensureéhe ATC System odime drawings are
updated to include any changes to the LBAoaradiertie meteng nformation that wasade due to
the projet.

Load Intercon  necti on Guide 69 Revis ion 12.0
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1. Introduction

Thepurposeof this documentisto providemore information aboutthe processof interconnectingnew
loadsto the Transmissioisystemwhile describingelatedrolesandresponsibilitief load owners,
Transmissioi©wners/Operatorsl.oadServingentities,andMISO. Connectingoadsto the Transmission
Systemmay causereliabilityimpacts,soMISOandits Transmissiof®wnersmusthelp ensurethe
reliability of the TransmissioBystems maintained.

Thestudiesthat MISOconductsto determinereliability impactsare performedin accordancevith NERC
ReliabilityStandardsTPLO01 6 and FACD02 2, which describeTransmissiotsystemPlanning
PerformanceRequirementsand FacilitylnterconnectionStudiesrespectively. All studies,andthe
mitigation of reliability issuesa newload maycreate,are alsodonein accordancevith MISO’s
TransmissiolExpansiorPlanningProtocol(Tariff AttachmentFF)and asdetailedin MISO’sTransmission
PlanningBusines$racticeManual(BPMO20).

2. Overviewof Responsibilities

2.1Responsibilitiesf the LoadOwner

Theentity seekingo interconnectits loadto the MISOTransmissioisystenshouldfirst contactand
collaboratewith the appropriateTransmissiot®wner(TO)and LoadServingentity (LSE)o develop
aloadinterconnectionagreement. It isrequiredthat the TO,LSEandthe load ownerhavean
interconnectionagreement. TheTOmustperformits own assessmento determinewhetherthe
load canphysicallyandreliablyconnectto its transmissiorsystem. Theload owner will be expected
to supplyall necessaryechnicaldataneededto performreliability analysisstudies. Tohelp guidea
load ownerthroughthis processmanyof MISO’dransmissiorowningmembershavepublicly
availablereferenceguidesor help documentsfor new interconnectioncustomers. ThelLoad
Servingentityis responsiblefor includingany newloadsin the forecastsprovidedto MISOfor
developmentof its systemplanningscenarios.

2.2Responsibilitiesf the MISOTransmissio®wner

TheTransmissio®wnerwill conductits own studiesto determinewhetherthe load canreliably
andphysicallyconnectto the transmissiorsystemandthen developaninterconnectionagreement
with the LSEand/or load owner. TheTOwill leadthe reliability impactstudyof anyinterconnection
requestthat it receivesbaseduponits own planningcriteria. TheTOmay perform steadystate,
dynamic,or other analysiger its interconnectionrequirements. If there are consequential

IForexample the followingis providedby AmericanTransmissiol€ompanyhttps://www.atcllc.com/customerr
engagement/connectingo the grid/

“MISO 3



reliability impacts,the TOwill work with the load ownerto providethe appropriatemitigation
acceptableo the Transmissio®wnerand MISO. Suchtransmissiorupgradesshouldbe submitted
to MISOasan MTERprojectto be studiedalongwith the additionalloadamount. Alltransmission
upgradesasdescribedn MISO’'sBPM 020that are requiredby newloadinterconnectionsmustbe
submittedthroughMISO’sannualMTERcycleto facilitate an openandtransparentstakeholder
process. Thetransmissiorowneris alsoexpectedto coordinatewith the LSEn submittingdemand
andloaddatato MISOfor its annualplanningmodel developmentprocess.If the Transmission
Ownerhasdeterminedthat no transmissiorupgradesare requiredto reliablyconnectand servethe
loadinterconnectionthen that requestis not requiredto be includedin MISOMTERprocesshut still
mustbe coordinatedwith MISO’planningand operationalgroups.

2.3Responsibilitiesf MISO

TheTransmissio®wner,load owner,and LSEhouldcoordinateto provide MISOwith any
necessarylataneededto reviewall load interconnectionstudies. Allload interconnectionghat
havebeenidentified throughthe Transmissio®wnersstudy processasrequiringtransmission
upgradeswill be independentlyreviewedby MISOto determinethe reliabilityimpactson the MISO
system. MISOwill collaboratewith the TO,load owner,and LSHo reviewthe resultsof the analysis
anddetermineif anymitigationsare requiredto addresgeliabilityimpacts. Anymodificationto the
transmissiorsystembasedon those mutually developedmitigation solutionswill be presentedto
stakeholderghroughthe annualMTEPPprocess suchasa SubregionaPlanningMeetingor
TechnicaBtudyTaskiForce. If the Transmissio®wnersstudiesdo not showa needfor transmission
upgradeghen MISOmaydefer performinganindependentassessmenandnot requirean MTEP
projectbe submittedto accountfor the project. MISOplanningand operationalstaff will work to
approvethe changethroughthe appropriateproceduresasdefinedin it's variousBPMs.

3. FrequentlyAskedQuestions
Questionn Howdo I knowif myloadis connectingo part of MISO’sTransmissiotsystem?

Answer. MISO’sTransmissiorbystemnis definedasthe transmissiorfacilitiesownedor
controlledby Transmissio®wnersthat haveconveyedunctionalcontrolto MISO.The
Transmissio®wnerwill havethis information. However lists of transferredtransmission
facilities(TTFare alsopostedon the Legalsectionof MISO’gpublicwebsite:
https://www.misoenergy.org/legal/transferredransmissionfacilities/

Question Doesthe size(MW) of newload matter with respectto the processt shouldfollow?

=MISO 4



Answer. No,the sameprocessappliesfor anyloadinterconnectingo the Transmissioisystem
regardlesof the amountof energybeingwithdrawn.

Questiont My loadwill be co focatedat the samesite asexistinggenerationand servedonly by that
generation,not withdrawingfrom the grid. Dol still needto go throughMISO’dransmissiorplanning
process?

Answer. Yesthe load shouldstill gothroughthe processdescribedaboveandisindependent
from MISO’gyenerationinterconnectionprocess. It is not permissibleto de rate or lower
existinggenerationinjectionamountsto accountfor the new load’swithdrawal. Theload must
gothroughthe process(esilescribedn this documentandbe studiedfor reliability impacts.

Question Theloadisfrom a newenergystoragefacility that will be chargingfrom the transmission
system. WhichMISOprocessshouldl follow, transmissiorplanningor generationinterconnection?

Answer. Theload of batterieschargingfrom the TransmissiorBystems studiedthroughMISO’s
generationinterconnectionprocess.Newstorageprojects,assuminghey will alsodischargeor
inject energyinto the transmissiorsystem shouldbe submittedthrough MISO’sgeneration
interconnectionqueueandnot asstandalondoadthroughthe transmissiorplanningprocess.

4. Definitions(per ModuleA)

Load:Aterm that refersto either anend userof Energynet of systemlossespor the amountof Energy
(MWh) consumedby suchend userwithin the TransmissioProviderRegion.

LoadServingEntity (LSE):Anyentity that hasundertakenan obligationto serveLoadfor end use
customersby statute, franchise regulatoryrequirementor contractfor Loadlocatedwithin or attached
to the Transmissiosystemjncludingbut not limited to purchasesellingentities andretail power
marketerswith the obligationto servelLoad. Wherea distribution cooperativeor a municipal
distribution systemotherwisecoveredby the prior sentenceis a wholesalecustomerof a generation
andtransmissiorcooperativeor a municipalJointAction Agencythe generationandtransmission
cooperative a state or federalagencyor municipalJointAction Agencymayact asthe LoadServing
Entityfor suchdistribution cooperativeor municipaldistribution system. Whereretail Loadswitching
occursin a state, the entity with the obligationto serveLoadisthe LSE.

TransmissiorOwner(s) Eachmemberof the ISOwhosetransmissiorfacilities(in whole or in part) make
up the TransmissiofProviderTransmissioBystemAn I TCis not a Transmissiot®wnerasdefined
herein. ThoseTransmissioi®©wnersor ITCParticipantshat are not publicutilities underthe Federal
PowerActshallnot becomesubjectto Commissiomegulationby virtue of their statusasTransmission
Ownersor ITCParticipantsunderthis Tariff; provided,however,that by transferringfunctional

=MISO 5



responsibility of their facilities classified as transmission and covered by this Tariff, those Transmission
Owners or ITC Participants that are not public utilities under the Federal Power Act have agreed to
participate in an ITC and/or the 1SO in accordance with the terms of the ITC Participant Transfer
Agreement. An ITC Participant is not, by virtue of participation in an ITC, a Transmission Owner as
defined herein.

Transmission Provider Region: The Transmission System and Region that: (i) function as a centrally
coordinated system and (ii) operate, subject to the single set of Dispatch Targets and Setpoint
Instructions determined and issued by the Transmission Provider.

Transmission System: The transmission facilities owned or controlled by Transmission Owners that have
conveyed functional control to the Transmission Provider, and are used to provide Transmission Service
under Module B of this Tariff. The Transmission System includes transmission facilities owned or
controlled by Transmission Owners, the functional control of which has been transferred to the
Transmission Provider subject to Commission approval under Section 203 of the Federal Power Act. In
addition, the Transmission System includes other transmission facilities owned or controlled by the
Transmission Owner that are booked to transmission accounts and are not controlled or operated by the
Transmission Provider but are facilities that the Transmission Owners, by way of the Agency Agreement,
have allowed the Transmission Provider to use in providing service under this Tariff. While not part of
the Transmission System, service over Distribution Facilities is available through the execution of a
Service Agreement pursuant to Schedule 11 of this Tariff. The term Transmission System shall include
the Transmission System (Michigan).

5. References and Related Documents
e MISO Business Practice Manual 015 — Generation Interconnection

e MISO Business Practice Manual 020 — Transmission Planning
e  MISO Planning Modeling Manual v4.1

6. Revision History

Date Version Description Author(s)
07/18/2023 0.1 Initial draft MISO Planning Staff
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working groups, stakeholder engagement through SERTP with regional
transmission planning entities, and eastern interconnection coordination and
planning through the Eastern Interconnection Planning Cooperative (“EIPC”).
Additional stakeholder involvement would impede the Company’s ability to jointly
plan transmission projects with ITS Participants to support the timelsiticn of

the generation fleet to more economical and cleaner resources.indpdat
Commission staff on a semi-annual basis to provide updates on stratedie Nort
South transmission projects is a more efficient approach to ensseehmgects

are completed in a timely manner.

HAS THE COMPANY ALREADY IDENTIFIED PROJECTS THAT ARE
NEEDED FOR ITS PROPOSED UNIT RETIREMENTS THROUGH 2028?

Yes. These projects are listed in Technical Appendix Volume 1, t8elec

Supporting Information, Transmission Retirement Projects.

ARE TRANSMISSION PROJECTS FOR PLANT BOWEN UNITS 1-2
STILL NEEDED IF THE COMMISSION DEFERS THE RETIREMENT OF
ONE OF THE UNITS TO 2035?

Yes. Although studies that reflect a deferred retirement of Blanwen Unit 1 or 2
have not been completed, projects identified for the retiremétiofunits are still
likely to be needed even with only one unit retiring. Therefore, projectsdgshoul
commence without delay to maintain the option of retirement at the epdesble

date in case of additional future environmental pressure. The Company will
continue studying and identifying strategic transmission projects necessdrg for t
eventual retirements of all units at Plant Bowen and the continuetioaddf
renewable resources in south Georgia. As previously stated, theetjmeed to
build greenfield transmission projects is between six and eight years. Accordingly,
the currently identified transmission projects related to the retimeraf Plant
Bowen Units 1-2 should still begin as soon as possible, regardless dfewhet
retirement is delayed.

Rebuttal Testimony of Jeffrey R. Grubb, A. Wilson Mallardcivel B. Robinson, and Jeffrey B. Weathers

On behalf of Georgia Power Company
Docket No. 44160
Page 38 of 61
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Georgia Power Company
Docket Nos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-DEA Data Request Set No. 4

STF-DEA-4-8

Question:

Please refer to the Direct Testimony of Jeffrey R. Grubb, J. Randy Hubbert, M. Brandon Looney,
Michael B. Robinson, and Francisco Valle, Section V: Supply-Side StrategResource
Extensions & Continued Operation, pp. 27. With the 2025 IRP, the Company has requested to
extend the operation of six generating units: Plant Scherer Unit 3, Plant Gatson Uniid A-4 a

a. Please explain in detail how these extensions are modeled online oriofthee2025 IRP
Technical Appendix Volume 3 Transmission Plan Section H. Appendix itepi.@ad
Flow Data Files.

b. Were any transmission projects included in the 2025 IRP as a result ofliagtehe
operation of these units? If so, please provide a list of those transmissientQraj
description of each, and the associated costs.

c. Were any transmission projects excluded from the 2025 IRP as a resultrafimxtthe
operation of these units? If so, please provide a list of those transmissientray
description of each, and the associated costs.

Response:

a. The referenced units are modeled online and are dispatched ecohonieder to
responses STF-DEA-2-4 and STF-DEA-2rbDocket Nos. 56002 and 56003.

b. No.

c. No.

Contact: Mike Robinson Page 1 of 1
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Georgia Power Company
Docket Nos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-DEA Data Request Set No. 4

STF-DEA-4-9

Question:

Please refer to the Direct Testimony of Jeffrey R. Grubb, J. Randy Hubbert, M. Brandon Looney,
Michael B. Robinson, and Francisco Valle, Section V: Supply-Side StrategResource
Extensions & Continued Operation, pp. 27. With the 2025 IRP, the Company has requested to
extend the operation of Bowen Units 1-4 beyond 2034.

a. Please explain in detail how these extensions are modeled online c& offtime power
flow cases.

b. Were any transmission projects included in the 2025 IRP as a result ofliagtehe
operation of these units? If so, please provide a list of those transmissientraj
description of each, and the associated costs.

c. Were any transmission projects excluded from the 2025 IRP as a resultrafimxttne
operation of these units? If so, please provide a list of those transmissientre
description of each, and the associated costs.

Response:
a. Referto response STF-DEA-4-8 (a), in Docket Nos. 56002 & 56003.
b. Refer to response STF-DEA-4-8 (b), in Docket Nos. 56002 & 56003.

c. Refer to response STF-DEA-4-8 (c), in Docket Nos. 56002 & 56003.

Contact: Mike Robinson Page 1 of 1
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Georgia Power Company
Docket Nos. 56002 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-DEA Data Request Set No. 4

STF-DEA-4-6

Question:

Please refer to the Direct Testimony of Jeffrey R. Grubb, J. Randy Hubbert, M. Brandon Looney,
Michael B. Robinson, and Francisco Valle, Section VI: Transmission and Inve&ilutions,

uH$ 6WUDWHJILF 7UDQVPLVMWLTOompdny states tHatthe\projects listed in
7TDEOH Rl WKH ,53 0DLQ 'RFXPHQW ZHUH *LGHQWUDRSIBQ
IURP 6RXWK *HRUJLD WR 1RUWK *HRUJLD ~ 3OHDVH UHVSRQG

a. Have all the projects shown within Table 11.3 been evaluatedriaise the power transfer
capability from South Georgia to North Georgia? If so, please describetthie nathe
study that confirmed this and provide study results.

b. How will the identified transmission projects contribute to reducing gpitgestion and
ensuring grid resilience during peak load conditions? Provide case studmscdlislata
comparisons, or system simulations that justify these improvements.

c. What specific load forecasting models and assumptions were used to detdrenine
necessity of projects listed in Table 11.3? Provide supporting study resuitslithatie the
assumptions made in the planning process.

d. Were any alternative transmission routing or non-wire alternatives (N\&¥ayated
before finalizing the project list in Table 11.37? If so, provide an evaluation agnoh
these alternatives and the reasons for their rejection.

Response:

a. The projects that increase the power transfer capabilities from Sottbrth are listed
below. For additional details on these projects, please refer to Section VI.C (p 163-168) of
the of the 2022 GA ITS Ten-Year Plan in Docket 44160, Section VI.C (p 272-297) of the
2024 GAITS Ten Year Plan in Technical Appendix Volume 3,and SedtibAsand H1B
of Technical Appendix Volume 3.

Project Project Name Need Date | Reference Information
Number
16887 Butler - Thomaston 230kV Line Conversion 6/1/2029 Refer to STF-DEA-2-2 TRADE
SECRETIn Docket No. 56002.
19950 GTC: Dresden - Talbot 500kV Line 6/1/2029 Refer to Section VI.C (p 163-
168) of the of the 2022 GA ITS

Contact: Mike Robinson Page 1 of 2



Georgia Power Company
Docket Nos. 56002 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-DEA Data Request Set No. 4

Ten-Year Plan in Docket
44160.

21063

Farley (APC) - Tazewell 500kV Line

6/1/2030

Refer to Section VI.C (p 277-
280) of the of the 2024 GA ITS
Ten-Year Plan in Docket
56002.

21076

GTC: Talbot #2 - Tazewell 500kV Line

6/1/2030

Refer to Section VI.C (p 277-
280) of the of the 2024 GA ITS
Ten-Year Plan in Docket
56002.

20756

Hatch - Wadley 500kV Line

6/1/2031

Refer to Section VI.C (p 281-
284) of the of the 2024 GA ITS
Ten-Year Plan in Docket
56002.

09661

McGrau Ford - Middle Fork 500kV Line

6/1/2033

Refer to Section VI.C (p 285-
297) of the of the 2024 GA ITS
Ten-Year Plan in Docket
56002.

b. The transmission projects address multiple thermal overloads identfigara of the
Georgia Integrated Transmission SysteAiT$ ") transmission planning processes in
compliance with NERC TPL-001-5. The planning processes, along with apelicabl
compliance scenarios, are outlined in Section III.A, Table 6 (p 29) of the@AZAS Ten

Year Plan and Section B2 (p 1) of the ITS Planning Procedure #9. Results of the

transmission planning processes are noted in the thermal and voltagenpreptats
provided in Sections H1A and H1B of Technical Appendix, Volume 3.

c. Please referto Table 5 (p 26) 2024 GA ITS Ten-Year iRldechnical Appendix Volume
3 for the load forecasBlease also refer to Sections H1A and H1B of Technical Appendix
Volume 3.

d. Please refer to response STF-DEA-2-10 (d).

Contact: Mike Robinson

Page 2 of 2
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JLIXUH SURYLGHV D KLJK OHYHO RYHUYLHZ RI WKHKHRGHOLQJ S
PRGHOLQJ SURFHVY DUH RXWOLQHG LQ 6HFWLRQV
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Figure 1-1: Modeling Process Overview

1.3 Responsible Entities

Pursuant to requirements R2 of MOD-032-1, identified data owners are responsible for
providing the data necessary to model their assets to its Transmission Planner(s) and Planning
Coordinator(s) as described in this document. Transmission Planners may notify data owners
that they do not want the data and that it should only be sent to the Planning Coordinators.
Applicable data owners and their respective data submission responsibilities include:

¢ Generator Owners (GO) are responsible for submitting modeling data for their existing
and future generating facilities with a signed interconnection agreement and removing
units that are retired per MISO’s Attachment Y process.

e Load Serving Entities (LSE)" are responsible for providing their load forecasts
corresponding to the scenarios developed.

e Resource Planners (RP) are responsible for submitting modeling data for future
generating facilities with a signed interconnection agreement if the GO is not listed in the
NERC NCR Active Entity list and is in the RP Plan.

¢ Transmission Owners (TO) are responsible for submitting data for modeling their
existing and approved future transmission facilities.

e Transmission Service Providers (TSP) are responsible for providing long-term firm
OASIS information to the Planning Coordinator used in preparation of the area
interchange schedules.

1 MISO recognizes that LSE is no longer a functional entity under NERC. However, the MOD-032-1
standard has not yet been updated to reassign the LSE function. MISO will coordinate all updates to this
document to meet the standard language.
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X %DODQFLQJ $XWKRULWLHV %$ FWDUHWEPQWGEGD Q RW TOOLYUH PG
WKH\ GRQTW RZQ IDFLOLWLHYV

*2V ZLOO FRRUGLQDWH ZLWK WK HLW W R VIQWKRIGIQW K VW GVKH LY BDW
ZLWK WKH 72 VXEPLWWHG WRSRORJ\ UH KXHW® HDWNVWRW 2 BOH UURP\ V
7UDQVPLVVLRQ 2ZQHU LQ HQVXULQJLW KMKHT MUSPHN® W H VXPR GHHGH G
7UDQVPLVVLRQ 2ZQHU ZLOO OHW WWHKH\HDWIH ZWROLDIQMR NQRIZVI

VXEPLW WKHLU GDWD GLUHFWO\ WR LOQW 6,16 2 RROD B R WM G LAVE KMR KUHXLE P
WR 02' 0,62 RQ WKHLU EHKDOI *2RPLDWIBLHH[SAWWH® RVR2YXE62 XQOH!
KDYH PDGH DUUDQJHPHQWY ZLWK W K HRLQ 2ZDMHUWE R QUQHEFPW. WGG DUDID |
EHKDOI ,I DUUDQJHPHQWY KDYH EHWMBUP RG HR WIKFH ORI 'DWBW XEPL
IRUP PXVW EH FRPSOHWHG DQ G ORXEPI\W WHREG WRLQ,B52PDRRFPHUJI\ RI
VXEPLWWHG WKLV 1RWLFH UHPDLRY LY $HURMAVE K@ WLRO 0QGRAWW R F/IX V
1RWLFH 7KH IRUP FRQY/\ESVIRYQZ® PMWRHOQHUJ\ RUJ SODQQLQJ SODC

/JRDG VHUYLQJ HQWLWLHV /6( 4LODONFRERGQMFWH G LAVEK. @/ RIIGHU V
WKHLU GDWD LV FRQVLVWHQW ZLWR WRHIJDP MREP ZWWHK G, BPRHRO R J|
BHFWLRQ HDFK /6( LV UHVSRQVLEB HOMRF \Z B URN 'Z VWK IDESSWILR Q B |
('& WR FRRUGLQDWH WKH VXEPLVVLRWQIRUK'RDEMWPGRW D Y& HQ HWH
WR UHWDLO FKRLFH 7KH /6( PD\ UHTXBQWPRLWWVIL\RW DAZRH UUR® MQHX
ORDGV DQG HTXLSPHQW DUH PRGHGHGKH 7WBID VR UPDWR Q RHTDQHWNZ L
/6( NQRZ LI WKH\ DUH ZLOOLQJ WRWR/VXEW LN (G IDUHFWBTXLR BG' 0,6
WKH\ KDYH PDGH DUUDQJHPHQWYV ZDWNKPLKNLBQ QWOIHEF RAQR) M R B/RLGN
WKHLU EHKDOI ,I DUUDQJHPHQWYV K D/'HNW B/HHHUQRP DL&MW LWHK HRD2DW D 6
'XW\ PXVW EH VXEPLW3NDHG® WIRQ0PRGHWLQJI#PLYQFI WXEPRWIWHG Wk
1IRWLFH UHPDLQV LQ HIIHFW XQWLID6QRMRINKDIHR® WK I URWLEGHG \
FDQ EH IRKW@® HW ZZZ PLVRHOQHUJ\ RUJ SODQQLQJ SODQQLQJ PRGHF

$V D EHVW PRGHOLQJ SUDFWLFH YRs¥ XHPIXH \PR G MOKLIDN GDWDOD W\
GLVSRVDO IRU XQUHJLVWHUH GDNQWKIMVL B VOLAD SV IRKELXF HRIRIW & H UQWX D
HQVXUH PRUH DFFXUDWH SODQQLQJ DQDO\VHYV




2

Data Submission Requirements

Modeling data to be submitted is organized by responsible entity below. These data
requirements are defined by MOD-032-1 Attachment 1 which is included in Section 10 of this
document for reference. MISO as a PC will send a message confirming an entity’s participation
in fulfilling their modeling obligation/compliance with MOD-032-1 at the end of the model
building cycle.

In coordination with their interconnected TO, the LSE shall provide the aggregate demand levels
for each of the scenarios specified in Section 4.2. The LSE shall use the bus numbers assigned
to them by the interconnecting Transmission Owner from their MMWG?3-assigned bus ranges.
Table 2-1 provides a summary of the data required to be submitted by the LSE.

Table 2-1: Data to be submitted by the LSE
Steady-State

Aggregate demand on a bus level
Location of new expected loads

Dynamics
Load Composition or Characteristics

Sequence Network*
Load
Grounding Designation®

In coordination with their interconnected TO, the GO shall provide the necessary data to model
their generating facilities. The Generator Owner shall use bus numbers assigned to them by the
interconnecting Transmission Owner from their MMWG-assigned bus ranges. Table 2-2
provides a summary of the data required to be submitted by the GO.

Data for existing and planned generators with executed interconnection agreements should be
submitted. Units that have been retired per MISO’s Attachment Y process should be removed
from Model On Demand accordingly. Actual dispatch will be determined based on study needs.

2 MISO recognizes that LSE is no longer a functional entity under NERC. However, the MOD-032-1
standard still lists this as an applicable function entity. MISO will coordinate all updates to this document
to meet the standard language.

3 Mulit-Regional Modeling Working Group

4 If applicable and not supplied by the Transmission Owner

5 Whether or not the load is grounded. Activate option in PSS®E
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The entity designated as Resource Planner (RP) for future planned resource(s) being
constructed as a part of their resource plan shall assume the responsibility of providing
necessary data for that resource(s) to MISO, given the data is available to the Resource
Planner (see Section 2.4 for guidance when this information is not available). The standards
and data requirements should follow what is outlined and described in section 2.2 under
“Generator Owner”.

The TO is responsible for providing the necessary data to model the items listed in Table 2-3. In
the event a Resource Planner is unable to provide the necessary information for future planned

Table 2-2: Data to be submitted by the GO
Steady-State

Generator parameters

Generator step-up (GSU) transformer data
Seasonal output capabilities

Station Service® Load

Reactive Power Compensation’

Inverter-based resource (IBR) Collector System

Dynamics

Generator

Excitation System
Turbine-Governor
Power System Stabilizer

Protection Relays
Frequency Response

Geomagnetically induced current (GIC)
Substation data

GIC transformer data

GIC branch data

Fixed shunt data

Sequence Network

Generator

Branch

Generator Step-up Transformer

Station Service Load
Induction Machine

6 Refer to Section 4.4.6.1 for submittal requirements

7 Additional reactive power support equipment (such as a switched shunt) used to maintain an acceptable

power factor at the Point of Interconnection

MISO






ORGHO 2Q '"HPDQG 02" 7UIL
SFFHVV

$ EULHI GHVFULSWLRQ RI WKH GLILNUSHURNY IDGFHFEVEWHORXHOV LQ 02

X ODUNHW 3DUWBEL®D®W WR DFFHVV WKH 02' %DVH FDVH RQO\

X 5DWLQJIVE2QIOHZ DQG VXEPLW HTXLSPHQW UDWLQJV RQO\

x 8VHH &UHDWH DQG VXEPLW PRGHOLQBDOVMDRWD WD FRI202D XFEBUNV

X IRFDO 3URFHVYV 8 B@DINILHUZ DSSURYH DQG PD\ VXEPLW LQIRUPD\
3URFHVY ODQDJHU

x 0,62 3URFHVYV ODQDHHILHZY DQG DFFHSWV VXEPLWWDOV OLPLW

x 02' $GPLQLVWWBOMMRY UROHV RI 02" XVHUV OLPLWHG WR 0,62 V\

'DWD VXEPLWWHUVY ZLOO UHTXLUHRSWAEPLOHWKE DRFAFHYV LQ\ RDWHD
GLDJUDP EHORZ VKRZV WKH VHTXHQEWVR R QDMRD 01 RPKW RN U K WXER. |
LPSOHPHQWDWLRQ LQ PRGHOV

J)LIXUH 6HTXHQFH RI 02" 'DWD 6XEPLVVLRQ

,Q RUGHU WR JDLQ DFFHVV WR 02' HDGKYHRNDIDQL'BXR/QVIKO M H DWSK
DQG HDFK LQGLYLGXDO XVHU LV UHJIIX L, QHGDW R WX B QY >OU & U,IQNR B P D W
1'$ 0,62 &OLHQW 5HODWLRQV FDQ DMVLYWWIQHFR B'S O HWE2Q & ARULH @ WL
BHUYLFHV DQG 5HDGLQHVV FDQ EHHRDWIDGEWHG DW WKH 0,62

2QFH WKH DSSURSULDWH 1'$V DUH LG $@PEBHWKHRRRIPEBD QK HKRO®
02' DFFHVV UHTXHVW IRUPV

0,62
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KWWSYV PLVRHOHUJ\ VKDUHIINOGH3FRP KRPRIG\HKD D@ G

'"HPDQG ILOH H[DPSOHV
02' ILOH H[DPSOHV IRXQG KHUH DUM VWGRWDG LQ KRZ WR V.










2SHUDWLRQV ORGHOLQJ GDWH RI WKH XQLW V JHQHUDOO\ LQ
WHUPV RXWOLQHG LQ WKH H[HFXWHG *,$ 8QLWV WKDM KDYH C
$WWDFKPHQW < VKRXOG UHPDLQ LQ 02' XQWLO WKMHPFWLUHPF
PD\ EH VXEPLWWHG SUHHPSWLYHO\ WR UHPRUY H PWIQN XGCDWHR Q
DV ORQJ DV WKH XQLW KDV D SXEOLFO\ DQQRXQFHG UHWLUHP
%XV /RDG *HQHUDWLRQ DQG 'HYLFH &RQWURO 3URILOHV ZKLF
D %XV LQIRUPDWLRQ VXFK DV VWDWXV YROWDJH PDJQLW.
UHFRPPHQGHG WR EH LQFOXGHG LQ %XV /RDG *HQHUDWLR
RYHUZULWWHQ DV SDUW RI WKH VROXWLRQ PHWKRGRORJ\
E /RDG IRUHFDVW IRU HDFK VFHQDULR DW WKH EXV OHYHO
FRLQFLGHQW UHODWLYH WR WKH FRPSDQ\ SHDN WR EH V.
HQWLW\
F &RUUHVSRQGLQJ JHQHUDWLRQ OLPLWYV DQG OHYHO IRU
3PLQ 3PD[ 4PLQ 4PD[ 3JHQ *HQHUDWLRQ QMPWWG FDS|
E\ *HQHUDWLRQ 2ZQHU *HQHUDWRU 2ZQHU VKDOO VXEPL
3PD[ 4PD[ WKDW FRUUHVSRQG WR D SRLQW LQ WKH UHDF
*HQHUDWLRQ RXWSXW WR EH FRRUGLQDWHG EHWZHHQ 7U
*HQHUDWRU 2ZQHUV
G 6HWWLQJV RQ UHJXODWLQJ HTXLSPHQW VXFK DV WUDQV|
+9'& GDWD WR EH VXEPLWWHG E\ GDWD RZQHU
8SGDWHV DQG RU FRUUHFWLRQV WR DSSURYHG IXWXUH JHQH!
LQFOXGLQJ SODQQHG PDLQWHQDQFH HTXLSPHQW RXWDJHV 6
0,62 YLD WKH &52: VIVWHP ZLWK GXUDWLRQ Rl JUHDMHHE WKDQ
LQ WKH 3DVV DQG ILQDO SDVV FDVHV
$Q\ FRUUHFWLRQV WKDW QHHG WR EH PDGH WR H[LVWLQJ V\V
&DVH 'DWD RZQHUV VKDOO SURYLGH IDFLOLW\ UHWLUHPHQW >
1RQ 7LHU 2UGHU ZRUNERRN LQIRUPDWLRQ GHWDLOLQJ WKH IX
PRGHOHG '(5 DQG RWKHU QRQ WLHU RUGHUHG UHVRXUFHV ZK
RU DV D QHJDWLYH ORDG

, ] WKH GDWD KDV QRW FKDQJHG VLQFH WKH ODWMKWDWXERHVZLDWQ KD
QRW FKDQJHG LV VXIILFLHQW 6XFK FRQILUPDBWDR@ VERXOG EH VH
&RRUGLQDWRU DQG WKH DSSURSULDWH 7UDQVPLVVLRQ 30DQQHU
E\ HPDB@ WROLQJORGHOLQJ#PLVRHQHUJ\ RUJ

7KH GDWD VXEPLWWHG PXVW EH VXIILFLHQW WR SHUKRUPXONOLDEL
HOHFWULF V\VWHP %(6 DV GRIW@&BPDW EH\|WHEW UHOHYDQW GDWD D!
N9 IDFLOLWLHYV PD\ DOVR QHHG WR EH SURYLGHG

JLOHV VXEPLWWHG WR 02' SURMHFWYV SURILOHWSHFEILREVMVD I\RREK
IROORZLQJ VXE VHFWLRQV

KWWS 777 QHUF FRP SD 5%$3% % (6 '/ EHV SKDVH UHIHUED®GHF GRBRPH®IW
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02" SURMHFW ILOHV DUH XVHG WR P DRNHRWUBKDPIHAW L RQ@ (9 \S WRINY HW |
VXEPLVVLRQV DUH ILUVW FUHDWHG DIWDHIYV 6, Z2YWKO0D (Q XBRIHRULH-MD
,'  J)LOHQDPHV VKRXOG FRQWDLQ WKKHFRPSDIUVRMHFPHWNVD,FURQ\P W

07(3B35-," DQG ODVWO\ WKH SURMHBEWDYDORHWXIR2 HRO'BI®H EHORZ

(I[DPSOH/ & 07(3B35-,' 352-(&7B1$0( SUM

02' SURMHFW ILOHV WKDW DUH UHKB VY H \EHMQDMWSLHQGWR.II LMCH P § W K B W
SURMHFW UHYLHZ SURFHVV )LOH QDRBVRVURPYAR F FDYWIRRS B/E\HQL
DFURQ\P DQ 3([SHGLWHG LQGLFDWRH HIRBS®HREHERZQDPH DV LQ

(IDPSOH& (;3(',7(' 352-(&7B1$0(BSUM

*HQHUDWRU SURMHFW ILOHV DUH YMHR® W RGPIDMKM IR QW UD QG RRR G GI
LQFOXGLQJ DQ\ WRSRORJ\ PRGLILFHRNIRRIQ U HETXELRILH/G/ L R Q VL QWRHW K R
' QWHUFRQQHFWLRQ $JUHHPHQW *. $ 'IXHWKGURBRMW W H' JLLIOG @
VKRXOG FRQWDLQ WKH FRPSDQ\ QDPH\DFURMHFWD,QG WKH '33 6 WXG
*::0 ..o 5::; DQG ODVWO\ WKH SURMHFW( QDW H Q3WX-H&TEIBSOH EHC

(IDPSOH/ & -;;; 352-(&7B1$0( SUM

%/* SURILOHV FRQWDLQ ORDG D Q G HIMRKHVPMQRQLRQ | RPK 96 LR 8 UIRIU
VKRXOG FRQWDLQ WKH VSHFLILF VF HIO®W O VWIOH W,I6R FIRE ISID\D \F gD
DFURQ\P DV LQ WKH H[DPSOH EHORZ

([DPSOH IRU 6XPPHU 3HDN %/88DURIB2OH;(/ %/* UDZ

'HYLFH SURILOHV FRQWDLQ LQIRUPDI RQJDERX\S PHQOWWY REK BQ U}t
WUDQVIRUPHUV VZLWFKHG VKXQW VI DA Q& FHD WIOR XDEKFRQY WDRQ W
VFHQDULR WKH 0,62 6HULHV F\FOH FDH) B FQUIR\VQWR DW K. I FRPHS BI QD RSO0
EHORZ

(I[IDPSOH IRU 6XPPHU 3HDN '(%8WR|BOH $7& '(9 UDZ

&RPPRQO\ DEEUHYLDWHG LQ FRPPXQLFDWYRQ\DV2%BUBRQGCOHY BRY Y
ORDG JHQHUDWLRQ DQG GHYLFH PRGWORC HQ DRULARD MM IVRIQL (R W KiIHD B
'XULQJ PRGHO EXLOGLQJ 3URILORWWDWHIFB SO 0RGQWKGI\U%WDK/HH RDVH
DQG RYHU DSSURYHG 3URMHFWY WKXVFRYRBUHWV L WBIURI LGOMHW DF IUIRH.D WH
SUHYLRXV 0,62 6HULHV F\FOHV DUHDQRW KWUGRIDWGE @ HXYIHY\ FXAHOH I
EH XVHG WR PRGLI\ WUDQVPLVVLRQ WRSRORJ\
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%XV 3URIMXWVSURILOHV XSGDWH EXV LQIRR®IRVWRIQH %M VXFK
VKRXOG QRW EH SRSXODWHG DV WKIHH® \WEBR®RR\QI RR P (BRI
7KH RQO\ 02' GHILQHG GDWD ILHOGVUWRDWBMHP REHG EXDOBRLC
SURFHVV DUH DORQJ ZLWK GDWBSILHOGY WKH\ SRLQW WR LQ

R ,'(+ 2&RGH"’

R 90 + 39ROWDJH"’
9% + *$QUROHG 3URILPME SURILOHV UHIOHFW WKH HVBHEWHG OR
ZLWK D VSHFLILF \HDU FDVH VHQV LWIKYIQVW K I$ G R DGR DGR L IGHH) W/
FDSLWDOL]HG WR H[DFWO\ PDWF K WHKHH SIRZHE GOIR Z JKIDMAL RAR B [
IURP WKHVH SURILOHV DUH YDOLGDWWG ® JWDHIQR/X\ KV WH F D 8 & )\
SURFHVV
*HQHUDWLRQ 3HRHWMHWLRQ SURILOHV UHIOHRQHWRM HR®HFWH C
DVVRFLDWHG ZLWK D VSHFLILF \HDU PV 8URH DM W * ¥IQM\U W W LFR
VKDOO QRW KDYH D 3PD[ 3PLQ 3JHQ HDWKW BHIGIFWRLWHR®Q UURI
GLVSDWFK *HQHUDWLRQ VKDOO QRMKKD YUHH DVBRILRWIP VKBIJIKQI
PRGLI\LQJ LWV RXWSXW EDVHG RQ REQWOXWMW EWM\ GRIFLX\PHOLVBD H G
FRQILUPHG ZLWK 0,62
'"HYLFH 3URIH®HMH SURILOHV UHIOHFW WKH WHWQMI@UWHU WDS
JHQHUDWRU VFKHGXOHG YROWDJH VEUWGRWGEQYKERW PRGWIOR
VWDWXV DQG LQLWLDO RXWSXW$D® G WKGV'IKR OR QY XIFEE GXD M
PXVW EH DOLJQHG ZLWK WKH FBRDQ WA RHLS Z3 RO\ LVQLIRYQR/O WEIDI®H
DOLJQHG ZLWK WKH FRUUHFW EXV LGHR YL’ K HDD®L \&NE E D DIDW [
WKH VHDVRQ RU VHQVLWLYLW\ DV VSIRRLOLHEG VX¥EFLPMWSHIR I RO
DQG VHWWLQJV WKDW DUH FKDQJHSUR®QL O HAWH D U R QUDHD XB/DG D DV
UHVSHFWLYH PRGHOV KDYH EHHQ E M L\OVE P)LIVWMG] @ HDVWL Q R\ \OR
0,62 SURMHFW DV EHORZ

07(3 $SSHQGLIWRMHFWY WKDW DUH GHPRQVWUWRWHBERWRQEH D ¢
LGHQWLILHG UHOLDELOLW\ HFRQRPLF RU SROLF\ QHHG

07(3 $SSHQGLIWRMHFWY WKDW KDYH EHHQ MXR/OWWLLHREG® WHR EDHD
LGHQWLILHG UHOLDELOLW\ HFRQWREHHQ®UHBRMZMHQBEAG DSE®
WKH 0,62 %RDUG RI 'LUHFWRUYV

1RQ 07(3 0,63URMHFWY VXEPLWWHG E\ 0,62 PHREHWVIRWKDW UH
ZKLFK IXQFWLRQDO FRQWURO KDV (ORWNG EANHHDQNWARDQMWW H D O IDGX @
MXULVGLFWLRQ RI WKH 07(3 SURFRHWAL VIVY. REH W/OD Q & GQLIQYE & HX (
BHFWLRQ 3URMHFW 5HSRUWLQJ *XLGHOLQHYV

1RQ 0,62 1HWZBRRWMHFWYV VXEPLWWHG E\ 1RQ 0,62 PHPEHUV 1R(
V\VWHP

%DVH &DVH & RBDRMHFWYV VXEPLWWHG WR PDNH FKDQJHV WR W|
*HQHUDWBRMHFWY VXEPLWWHG WR DG QQWHUHRIQRIGEW ZR QY K/ B9
LQFOXGLQJ DOO 1HWZRUN 8SJUDDBWR U GO\ WU FIRE HG WLKRHD *$Q
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*HQHUDWRU VWHS XS WUDQVIRUPHU /RZ WR OHGLXP YROWDJF

5SHDFWLYH &RPSHQVDWLRQ

6WDWLRQ 6HUYLFH /RDGV LI JUHDWHU WKDQ O:

ODFKLQH ,' VIQFKURQL]JHG ZLWK XQLW ,°

02' 3URMHFW 1DPH VKDOO LQFOXGHTWHK MNH \6\& X @WDUFFERHQLD HFW/

JHQHUDWLRQ LPSURYHPHQWY LQFOXGLQJ LQVWDOODWLRQ RU

*HQHUDWRU %XV QDPH VKDOO LQFOXGH®H&2Z I@IWHILRFR QQHFW L
R )RU H[DPSOH 2-;;:; *HQ" EXV QDPH GURLWHG WR FKDUD

'‘DWD VKDOO EH VXEPLWWHG WR DG PP/ 20 ¥ GQIDAWH WH WXR. EMHOMRIG\H © D
DW OHDVW WKH IROORZLQJ

x

X X

xX X

X

3RLQW RI ,QWHUFRQQHFWLRQ 7UDQNIRUHBHYPDWE #UDKQ Y RIOWD.
(TXLYDOHQW JHQHUDWRU VWHS XS WWDQWIRUPHU /RZ WR OHG
&ROOHFWRU 6\WWHP (TXLYDOHQW MQUDWK R LWVVXIRD OHQMVLPISS
RI WKH FROOHFWRU V\VWHP
SHDFWLYH &RPSHQVDWLRQ
'LQG IUHH UHDFWLYH VWDWXV ZLWK QHZ UHDFWLYH OLPLWYV

R 8QLW 2QOLQH

R 3*(1

R 8SGDWHG 09$5 OLPLWV RU XSGDWHG 5HDFWLYH DVVHWYV (
'LQG IUHH &ROOHFWRU 6\WWHP )L[HG 6KXQW

R 8QLW 2IIOLQH

R 3*(1 ODFKLQH ,Q 6HUYLFH 6WDWXWLV RKMHDMH[HG VKXQ

2WKHUZLVH WKH VKXQW LV RIIOLQH
R )L[HG 6KXQW RQ ORZ VLGH RI 32, WRDQNJ R WRH ERDLONHKE 96 RU
VI\VWHP &KDUJLQJ

R 5HFRPPHQGHG 6KXQW ," Rl p13¥
'LQG 7XUELQH *HQHUDWRU PRGHRZHCRDWDNKH IDESURSULDWH C
'02' DQG :3SRSXODWHG ZLWK DQ DSSURSULDWHRWRQVHUR YD
VHOHFWHG DQG XQLWV KDYH GLSRDHQ J DDAHDREW D J TOHD O MIXEF
PRUH FRQVHUYDWLYH YDOXH
ODFKLQH ,' XVLQJ D 3:" FKDUDFWHU
02' 3URMHFW 1DPH VKDOO LQFOXGHTWHKNXH \6\& X @ WHUFFERHLD HEW
JHQHUDWLRQ LPSURYHPHQWYV LQFOXGLQJ LQVWDOODWLRQ RU
*HQHUDWRU %XV QDPH VKDOO LQFOXGH®H&2 LQIMHLRFR QQHF WL

R )RU H[DPSOH 3-:;:: :LQG" EXV QDPHUDFWHBNWHG WR FK

ODFKLQH &RQWURO ORGH
5HQHZDEOH ODFKLQH 3RZHU )DFWRU
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YLIXUH 6LQJOH HTXLYDOHQW PORKLDHGH®WHYHQWDWLRQ
,OQWHUFRQQHFWRR,Q &ROOHFWRU 6\VWHE8

7UDQVPLVVLRQDQVIRUPHU (TXLYDOHQW (TXLYDOHQW LQG

" *HQHUDWHE
(TXLYDOH

+LJK 9ROWDJH OLG 9ROWD/RZ 9ROWDJH

L H N9 L H NO L H 9
30DQW 5HDFWLYH
6XSSRUW *HQHUDWRU 5HDFW|
6XSSRUW

ORGHOLQJ PXOWLSOH HTXLYDOH@NIPDF KIM)BNFIHRJWD FQQ JOKHH QLW U\
PRGHO

X 'LIIHUHQW WXUELQH W\SHV PDQXIDFWXUHUV

X *HRJUDSKLF GLYHUVLW\

X ([SOLFLW RZQHUVKLS

x 'LITHUHQW GHYHORSPHQW SKDVHV

%XV QXPEHUV IRU EXVHV VKRZQ LQ )QDWHG ZDMKR X\OKH BLH) WRIRIFR D ¢
6SHFLILF ZLQG RXWSXW OHYHOVGDIRU UNHKTEK LYLDHUG. RAKR/ B/HF /G BIB L R\VH L C
SURILOH DV VKRZQ LQ 7DEOH

7DEOH SHTXLUHG :LQG 2XWSXW
6FHQDULR :LQG /HYHO 'LQG 8QLW 2XWSXW
6XPPHU 3HDN &DSDFLW\ &UHGLW :LQG &DSDFLW\
)DOO 6SULQJ 211 3BHDN $YHUDJH :LQG
'LQWHU 3HDN /LJKW /RDG OLQLPXP /RDG $YHUDJH :LQG
6 XPPHU 6KRXOGHU $YHUDJH :LQG
6 XPPHU 6KRXOGHU +LIJK :LQG
/[LIJIKW /RDG +LJK :LQG
/ILIKW /RDG 1R :LQG

:LOO EH UHYLHZHG DQG XSGDWHG SHULRGLFDOO\
'LQG &DSDFLW\ &UHGLW DV DV\WLIQHE DQGWHKRD D Q QO® PLEVY &UHGLW 5HS|




'‘DWD VKDOO EH VXEPLWWHG WR DBORA/MRUDQJMDMH PV XINR CEHHRR\G A C
DW OHDVW WKH IROORZLQJ

x 3RLQW RI ,QWHUFRQQHFWLRQ 7UDQNIRUHBHYPDWE 7UDKQ Y RIOWD.
(TXLYDOHQW JHQHUDWRU VWHS XS WWDQWIRUPHU /RZ WR OHG
X &ROOHFWRU 6\WWHP (TXLYDOHQW MQUDWK R LVWMLIRD OHQMVLPISS
RI WKH FROOHFWRU V\VWHP
X SHDFWLYH &RPSHQVDWLRQ
X 6XQ IUHH UHDFWLYH VWDWXV ZLWK QHZ UHDFWLYH OLPLWV
R 8QLW 2QOLQH
R 3*(1
R 8SGDWHG 09$5 OLPLWV RU XSGDWHG 5HDFWLYH DVVHWYV (
X 6XQ IUHH &ROOHFWRU 6\WWHP )L[HG 6KXQW
R 8QLW 2IIOLQH
R 3*(1 ODFKLQH ,Q 6HUYLFH BWDWXWLV RKMHPH[HG VKXC
2WKHUZLVH WKH VKXQW LV RIIOLQH
R )L[HG 6KXQW RQ ORZ VLGH RI 32, WRDQNJ R WRH ERDLONHKE 96 RU
VI\VWHP &KDUJLQJ
R 5HFRPPHQGHG 6KXQW ,' RI u13¥
6RODU ORGXOHV PRGHOHG DW WKHHHDSSURSULDWH ORZ YROWD
'02' DQG :3SRSXODWHG ZLWK DQ DSSURSULDWHRWRQVHUR YD
VHOHFWHG DQG XQLWYV KDYH GLSRDHQ J DAHDREW D J TOHD O MIXEF
PRUH FRQVHUYDWLYH YDOXH
ODFKLQH ,' XVLQJ D 339" RU 36~ FKDUDFWHUV
02' 3URMHFW 1DPH VKDOO LQFOXGHTWHKNH \6\& X @ WHUFFERHLD HEW
JHQHUDWLRQ LPSURYHPHQWYV LQFOXGLQJ LQVWDOODWLRQ RU
*HQHUDWRU %XV QDPH VKDOO LQFOXGH®H&2 LQIMHLRFR QQHF WL
R )RU H[DPSOH 3-;;;: 6RODU" EXV QDPUDIPWGOIURLWHG WR F

xX X X X

X

ODFKLQH &RQWURO ORGH
5HQHZDEOH ODFKLQH 3RZHU )DFWRU
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J)LIXUH 6LQJOH HTXLYDOHQW PORKLQRIODHSIDHMHQWDWLRQ

QWHUFRQQHFWILRQ &ROOHFWRU 6\VWH®
7TUDQVPLVVLRIDQVIRUPHU (TXLYDOHQW (TXLYDOHQW 6RODL )DUP
/LOH (TXLYDOHQW
+LJK 9ROWDJH OLG 9ROWDURIZ 9ROWDJH
L H N9 L H N9 L H 9
*HQHUDWRU 5HI
6XSSRUW

30DQW 5HDFWLYH
6XSSRUW

6SHFLILF VRODU RXWSXW OHYHOVIRUMWHWHTXDLUHRBXW R FEHHQWDIH. RIVI LLHX
SURILOH DV VKRZQ LQ 7DEOH

7TDEOH SHTXLUHG 6RODU 2XWSXW
6FHQDULR 6RODU 8QLW 2XWSXW

6XPPHU 3HDN 6SULQJ 3HDN )DOO 3HDN &DSDFLW\ &UI

/ILIKW /RDG 1R :LQG $YHUDJH :LQGWHILQLPXP /RDG :LQ
3HDN

6XPPHU 6KRXOGHU $YHUDJH :LQG
6XPPHU 6KRXOG +LJK :LQG
6SULQJ /LIKW /RDG +LJK :LQG

:LOO EH UHYLHZHG DQG XSGDWHG SHULRGLFDOO\
6RODU &DSDFLW\ &UHGLW DV DVVILIHOQ® 6/RIOHD D QOSDE LONV6 2 UHGLW 5HSH

'DWD VKDOO EH VXEPLWWHG WR DOR®OEH RROEOHO B @ DYWDD H/ G HF HAVT )
PDFKLQH ZLWK DW OHDVW WKH IROORZLQJ

x 3RLQW RI ,QWHUFRQQHFWLRQ 7UDQNIRUHBHYPDWE 7UDKQ Y RIOWD.
(TXLYDOHQW JHQHUDWRU VWHS XS WWDQWIRUPHU /RZ WR OHG

X &ROOHFWRU 6\WWHP (TXLYDOHQW MQUDWK R LWVXIRD OHQMNVLPISS
RI WKH FROOHFWRU V\VWHP

X SHDFWLYH &RPSHQVDWLRQ




x

02" DQG :3SRSXODWHG ZLWK DQ DSSURSULDWH YDOXH :02°

ODFKLQH ,' XVLQJ DQ (6~ RU 3(" FKDUDFWHUV

02' 3URMHFW 1DPH VKDOO LQFOXGHTWHKNXH \6\& X @ WHUFFERHLD HFEW
JHQHUDWLRQ LPSURYHPHQWYV LQFOXGLQJ LQVWDOODWLRQ RU
*HQHUDWRU %XV QDPH VKDOO L Q FORG®HEQMR QR OTOMHN HRE®H/, 16 2C

R )RU H[DPSOH “-:;:B(16725 ~

3PLQ LQ DOLJQPHQW ZLWK PD[LPXN\WRDDJIH YDWH 3@ RWLIDPFLO
DOLJQPHQW ZLWK PD[LPXP GLVFKDNIH WIOWH QRW IDFLOLW\ V

xX X

X

x

7DEOH S5HTXLUHG (QHUJ\ 6WRUDJH 2XWSXW

02'( 0: 2XWSX)\ :02' 47 4% /LPLW' 6FHQDULR

6572% )XOO /RDG 09%$H500 6FHQDULRYV

5DQJH

ODUNHW 3DUWLFLSDQW (FRQRPLF yX80 /RDG 09$%00 6FHQDULRYV
2UGHU 5DQJH

ASYE P Z <u]E - 3A} }viu] d] € KE |EZ (PP v

ZZ"8}E P o dE veu]ee]}v KvoC e« §

)RU PRGHOLQJ RI SODQWYV ZLWK BRPSIULNG QLR RIHRFERID QHKAVOLRQH | X
HDFK IXHO W\SH VKDOO EH H[SOLFKM®KPRGIHORG 'BVFRXPIFKGQH Z

$ *HQHUDWRU 5HSODFHPHQW SURM B RYHAUDO/ORIUQIWH WFKRH) Y B P W DL @Y/i
HI[ILVWLQJ JHQHUDWRU

5HSODFHPHQW JHQHUDWRUV VKDOOLRBH PB GQHZHEX R QQ BPEMI EWK ZW
FRPPRQ WUDQVPLVVLRQ LQWHUFRQQ@HAWUR Q7 B NVVWEXH XWEIDWD & EHNVQL
ZLWK WKH UHSODFHPHQW SURMHFW QXPEHU 5;:;;

%RWK JHQHUDWRUV VKDOO EH U HS WHWHROG & QLOVW.R/HSKRGLHD & Q WU
'LVSDWFK RI WKH OHJDF\ DQG UH § 8 DGFLHPMIMWH EH B\HW B W W WILE DS DV
UHSODFHPHQW GDWH RI WKH *HQHUDHQRW ,QWHUFRQQHFWLRQ $JUH

$ 'LVWULEXWHG (QHUJ\ 5HVRXUFH '{5UHVRXQ HO WKW WL E VW LWKSBLO |
PHWHU RQ D FXVWRPHU SUHPLVH RULERYQROWHGWHR D XWLOLW\ G!

ODFKLQH &RQWURO ORGH
5HQHZDEOH ODFKLQH 3RZHU )DFWRU
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0,62 UHFRPPHQGV WKDW H[LVWLQJ LQ WU VWHIS EDWHIGW H5G EZL W KSLaL K
IORZ PRGHOV $V DQ H[DPSOH VR QOJDUH PLDG KW R D /D WWH UK DAQWR D
LPSDFW RQ WKH WUDQVPLVVLRQ V\VWHR \WWWL E®®ILRIQG XQW HUU D R FE|

$GGLWLRQDO QRQ LQYHUWHU ED YV HGH'[($SOD B H WARWJI H SSHRPMW DGV MR EW

7KH 7UDQVPLVVLRQ 2ZQHUV 72 VKDB8O YALRORUGQMWIDVH Z LK /IRD ® UBC
HQDEOH UHSUHVHQWDWLRQ RI WKHYV H LWHWRXEXNMYRDW WK E RXQQD B
/6(V DUH WKH RZQHUV RI WKH L Q ERRXRIDGWLR Q VEKIDIRZ WORHRGYHPHQW
SURFHVV ZLOO EH LQVWUXPHQWD®@ RR 'YX BFIBWV\HYBQWBOHRBQWDW

7R DYRLG PLVUHSUHVHQWDWLRQ RUFREIDMWIR Q RWY €D RIQ 5 LHHFW LRV\ L\ B
'(5 LQIRUPDWLRQ WR 0,62 0,62 UHFRWKRGGR| VORKD G XUHSRUW PGIJ E|

,QIRUPDWLRQ UHTXLUHG WR DGHTRXWMHO0)\0RBH SHUGWLHIRD PHQMVD IDQF O

X ,QWHUFRQQHFWLRQ ORFDWLRQ 366S3( %XV 1XPEHU
R 72V VKDOO DLG /6(V LQ LGHQWLINLWHEZKHY P 5 QY HIH S URL
WR FXUUHQW /RDG ORGHOLQJ SUDFWLFHV
X )XHO 7\SHV DQG 1DPHSODWH &DSDRIWORMDWRRIQ LQWHUFRQQF
6RODU :LQG %DWWHU\ 7KHUPDO 2WKHU
R 6LQJOH DJJUHJDWH UHSUHVHQWDWRWURXRRGVDKAH HEEFRYV D X (
LQWHUFRQQHFWLRQ ORFDWLRQ
R /6(V VKDOO SURYLGH DQG GHVLJQDW HXGHIDQWALSW V VIXIDHD O U
UHSUHVHQWHG DW HDFK LQWHUFRQQHFWLRQ ORFDWLRQ
R /6(V VKDOO SURYLGH DQG GHVLJQ® WHG RLOW UIMHVW R WO CF |
FDSDELOLWLHYV 5HDO S5HDFWLYH @EQ H¥MQ R\ SHR FFIOW HR 6K
Xx 1R DGGLWLRQDO 7 ' 7TUDQVIRUPHHW WVPRER®® G {HVMNA®H GO W B GWE!
VKDOO EH XWLOL]HG
R 72V VKDOO JHQHUDOL]H WKH 7 ' WODBKLRUWPRWU LRPB®FW L
UHSUHVHQWDWLRQ RI WKH UHSRUWHG '(5 LI QHHGHG

0,62 UHFRPPHQGY OHYHUDJLQJ H[LVW L QUWSHURFROQHRW VG KD DYVHGIR|
SRSXODWH '(5 LQIRUPDWLRQ

'(5 UHSUHVHQWDWLRQ LQ SRZHU I10Q¥ IR 8 GMH/ON LWKKCHJO DE PIDUFHKE @ H VR
GLVWLQFW GLVWULEXWHG UHVRXUFH ZLWKLQ WKH ORDG UHFRUG

X ODFKLQH 5HFRUG
R 5HFRPPHQGHG IRU QRQ DJJUHJDWH XQlMWM O/VRRKWY QRQ
JHQHUDWLRQ H[ 7KHUPDO
R 7R EH UHSUHVHQWHG DQG WUHDW HHXQ W UPWVDPUN\ WR 6\QF|




X 'LVWULEXWHG 5HVRXUFH RQ D 'LVWLQFW /RDG

R 5HFRPPHQGHG IRU DJJUHJDWH XQLWRYV WXFKQMW DAWLAR @ DY |
'LQG 6RODU *HRWKHUPDO HWF

R 7KLV RSWLRQ DOORZV IRU WKH EHHVXINDLODE QY WKRUP
&RPSRVLWH /RDG ORGHO &0/'

R 1R PRUH WKDQ RQH '"(5 VKRXOG H[UWWD W RIQ M URFPOPIXEXWL S
WR D VLQJOH QRGH LV UHTXLUHG

R /RDG ," VKRXOG EH p'5f9

R /RDG YDOXHV VKDOO QRW QHW WK® WXH LPSDFW RI WKH |

5HSRUWHG /RDG )RUHFDVWHG /RDG UHSRUWHG '(5

0,62 VKDOO GLVWULEXWH D ZRUNWRRNDERUY 16 LWOR BRO WHRW L\RR IMIF |
UHSUHVHQWDWLRQ DQG GLVSDWRKHDXHYDW W 7KIL W IR WIQE RR.D @ LGODON!
FXUUHQW 0,62 6HULHV GLVSDWFK | R HQYRW VEIDW \E DRV HHGF R Q RW IVF WK
GLVSDWBKGLWLRQDOO\ '(5 PDFKLQHV ER® L @G OW KB QRaH @Y H D WHLQYHHU
ORDGV WKDW DUH QRQ LQYHUWHUZEWKXHGQ WHKH ZRENERRBNDXKISWVH, \G
UHPDLQ DV LV VXEPLWWHG WKURXRK'¢6/ZBOGIEBHWQGAVBOWEKK W
UXOHVHW WKDW JRYH U QY¥G% BWLR@HDWD WML RPY WR EH FROWHFWHG Y]
ZRUNERRN DUH VRODU RU ZLQG IDUPNHV.KRW KDHH H KB BB HGK6IXBD F
RQOLQH DW JHUR UHDO SRZHU EXW XF LRDSDEDFHWRIY 8§ URRGHUL QR UF R
VXSSRUW ,I WKLV VFHQDULR LV XVB G WXHX RV K B GXH2V PR [ URDDAF I QY
DUH WR EH VSHFLILHG ZKHQ LQ WIXWY RXD UMWGE ENXE D H PVR O/HF HRQ IRBLHRU W
LV LI WKH SODQW KDV FDSDE LM JWRJURIGWRKH FRQWKRWRWKH VW H
LV QRW SURYLGLQJ UHDO SRZHU ,@®RKHU EVD WHRWKKOHY IF U UHAW ZRX
ORZ VLGH RI WKH 32, WUDQVIRUPHRW DV YKREK ZKHQ DQUWHUYLFH Z
QHJDWH WKH FKDUJLQJ VHHQ E\ WKH FRIQORKWHEH WWR/HKVMRX Q@KHLEX \
PRGHOHG DQG IL[HG VKXQW ,' ZRRQG EHUVXSGIOWH B UNE RIKM 0,62
UHFRPPHQGVY WKDW D VKXQW ,' Rl RI3RZABHIXVHG PHDQLQJ 21

0,62 VKDOO FRQWDFW DVVHWYV RZG@NUAKEBRXIWURDISISUL QI LROUKXD WIL R (

0,629V JHQHUDO SROLF\ LV WKDW O RZKG\NJ B H/ WIS DGREZG) DV D Q01 BN R
(QHUJ\ IURP WKH 7UDQVPLVVLRQ 6\VWWPRIMQBG\ VWSSO0 WKHQW PLWILI
2ZQHUV DUH UHVSRQVLEOH WR SR SDEXDWLR QVERXQGDQVRVXILRK GR
BHUYLQJ (QWLWLHYV '"HVLIQDWHG 6XE BR\S WOW LU HWKHIVS R Q 8 V EDLHW
0: 09$5 YDOXHV WKURXJK WKH %/*\ SWRH OHD O BEBEGH WO RPDGDVIOR X0 G

(FRQRPLF WLHU RUGHU GLVSDWFK LV'G\HSIF'WEEHG LQ 6HFWLRQ
, QYHUWHU EDVHG UHVRXUFH GLWSOMWHFWLRAOQVHY DUH:GAIGLQHG 6RODU
(QHUJ\ 6WRUDJH
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HDVLO\ LGHQWLILDEOH 7KHU®®YKRW®SB ¥HADSRHOOD WRBGDM H LI L
FRQIRUPLQJ DQG LI LW LV QRW VFDODEOH QRQ FRQIRUPLQJ

7KH HITWHUQDO DUHD /RDG LV PR&HAH®&DWHUH BV HP\RHBQHVON GR IUQWXK H
QHLIJKERULQJ FRRUGLQDWHG V\VWHMXNH®R®HOFVHYHORS WKH 02' E

%XON (OHFWULF 6\VWHP JHQHUDWR BWW®&HW KWKW QW LR @ VHUYHFXLOR
PRGHO WKHLU VWDWLRQ VHUYLPH IORWGLIP[DHOAKQWIOLMW HOQ RUGBRLY R
DVVRFLDWHG ZLWK VWDWLRQ VHUYLFH O/R\DBBNV IORE2 VUHHFRAAHH Q B Y GVH
,'" R 66 ,I| WKHUH LV PRUH WKW QK BHQWHDW WRYU \VDHW DYLEK ORDG VKD
RI'6 6 6 HWF DVVRFLDWHG 2MRK WKH FROHIBDFW\VIWDRDWURQ VHUY
EHLQJ XVHG SOHDVH FRPPXQLFDWH_3ODOM) MDR OORGH Y L D JHPD VA HNRH L

1XFOHDU JHQHUDWLRQ VWDWLRQ WR YOL.GKHOURDWR WKH @& \URIHE X G
UHFRPPHQGDWLRQ DERYH 6WDWLRQ HRWHBHWIRRWEYW QR@HG DWHR
QRW UHTXLUHG WR DGKHUH WRUMEKR F6BHQRSDG LR E @OERIY.FD W KRIQ*2 L
UHVSRQVLEOH WR LQIRUP 0,62 RIUWKFHJEQWRBMDRUL R @ DW LRQU WHR |
VXEPLWWDO

6WDWLRQ 6HUYLFH ORDGV VKRXOG RH) HNXOE OHGHRIW \G RVYD\EW BIW XB\D ¥
\HDU FDVH VHQVLWLYLW\ XQOHVV 0,62UDW QRN | I6BAMD WIL R Q HFH.WDYOL F F
VKDOO EH SRVLWLYH YDOXHYV

/IRDGV WKDW DUH LQWHUUXSWLEOK) @KRXWBGEHALRRKGHGOBHE/ DV YR FK2
ZKLFK ZLOO IODJ WKH 3, QWHUUXIXWDE@HY DOXEB GNIK@ W6I6Y LYEWHUUX S
PRGHOHG ,I D SRUWLRQ RI WKHE MWL @RDGYV LWKIRXWBUBK PWGHO
XQLOQWHUUXSWLEOH SRUWLRQ RI WKW KMHRID GHWK RO GRKDEKFH O1HI15/8 7E C
LOWHUUXSWLEOH SRUWLRQ RI WKW WRDG VKRXOG KDYH ,17537 VH

7KH JHQHUDO H[SHFWDWLRQ IRU \DKRFEDE R B H ALDQWDK \L VY W KR WD DAM M U [
DV ZHOO DV QHZ ORDGV FRPLQJUHPHIQWHD G DQHQRDBOUHAMNILO LW\
SUDFWLFH 0,62 ZLOO SHUIRUP VRPH GRBIGNSWRRUOHDFK VXEPLWWHC

&RPSDULVRQ RI FXUUHQW \HDU OGRDBGYBD® K HVIR S YHDYILLRDXQF M/
WKDQ

&RPSDULVRQ RI FXUUHQW \HDU CBSRIHY LYRDOX HH DV D RSHXUOFHH Q W DR
<R< YDULDQFHV JUHDWHU WKDQ

&RPSDULVRQ RI FXUUHQW \HDU CSRIHY LYRDOXHH DV D HHW MHPW R
YDOXH IRU <R< YDULDQFHV JUHDWHU WKDQ

/RDG SURILOHV SURYLGHG PXVW DOWR W GKBYRQVRHWY K HVBIUH WUV E i
*HQHUDOO\ 0,62 ZLOO XVH W K HDMRIQDEAICLWY FWHRM DRUDVMEPLWW
DQG ORRNLQJ DW WKH HQWLUH QJ6RDRRWS WLOW RS HIHWAMNYBULO
WKHVH UDWLRV IRU HDFK VFHQDULR GXH WR IRRWSULQW GLYHUVL!
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6XPPHU 3HDN Rl 6 XPPHU 3HDN

6XPPHU 6KRXOGHU Rl 6 XPPHU 3HDN
)DOO Rl 6 XPPHU 3HDN

6SULQJ Rl 6 XPPHU 3HDN

ILIKW /RDG RI 6 XPPHU 3HDN
OLQLPXP /RDG Rl 6 XPPHU 3HDN
'LQWHU 3HDN Rl :LQWHU 3HDN

7TKHVH FRPSDULVRQV ZLOO QRW LQF @WIHR Q R/ UYWL HD RADX®\O VIXE® JD)
HWF $Q\ YDULDQFHYV RXWVLGH WKH ERALY®\HEK DHERYHH G RO HY B P SFoK-
LQGXVWULDO ORDG FRPHV RQOQL@GH 3IDIDIXNERIIORGHOE @Y WKIBP IRU
MXVWLILFDWLRQ L H QHZ ODUXRRGHKXKUWE® LY QREZGIHGEOIXEGR®/ H (
RI QHZ XQLWYV ORDGV GXH WR DWKRIGRORREKBDWBHYV ,IRWKHRPKE IRU
0,62 VKRXOG EH QRWLILHG RI WKLV DV ZHOO

$UHD LOQWHUFKDQJH ZLOO EH VHW WQRVAR G B Q G LIUPWIUDG 0 HF S FAFUWNCHIV |
$UHD ,QWHUFKDQJH 7UDQVDFWLRQ GRWHNERR R H [$Q 6 [E HQXWHLUFFLK] B G JV
QHHGHG WR PRGHO WUDQVDFWLRXG/ \ZILOW D OHFDX G\W UDIQY YRYURE D
DSSOLFDEOH PRGHO VFHQDULRYV VWDHI WUHH@GE HG DAWIDD DRILG/ VDICR D$ 6 H
S5HVHUYDWLRQ QXPEHU RU D *UDQGIXWEHUHG $3SSBHPBEOH *(§S HF V
WUDQVIHUV PD\ QRW KDYH 2$6,6 RUGDWDRL QM URADWLRHG WRKEW SURY
72V LQ FROODERUDWLRQ ZLWK WKKH L% $%PID0 D/QXFELPQ. W $W W FBLDLWD L @ V
FRQWURO DUHD 7UDQVPLVVLRQ 2ZQBUOLE\0 BsRWK/ SIRUMLUHNGANRLD HP
30DOQLOJORGHOLQJ#PLVRHQHUJ\ RUJ

7UDQVDFWLRQV QHHG WR EH FRQIDURMHG \E\ BRARKZWAD® CRYFMWDR @R B
WKH 0,62 07(3 6KDUHILOH IRU UH LG B HIOGIMWAL\R QIVG G)LL\Y DROQFDIY HV D U
HQDEOLQJ WKH 3665( *WLHV ORDGV’  LQWHUFKDQJH IXQFWLRQ

OHWKRG WR FROOHFW WUDQVDFWLIRK DG WHOURBRWDDZFEONBRRRFRP

0,62 ZLOO PDLQWDLQ D WLH OLQHWIRHMERWKK HRW H WYDPH RERHU U 16 2
7KH ZRUNERRN IRUPDW ZLOO EH GHQ@HM P LAKHG3BRZ WK HOQBZ &RRUGLC
PDLQWDLQV D ODVWHU 7LH /LQHO' QW IVEDN W H SUMVH @QWE B ZROD SDU!
IORZ EDVH FDVH PRGHO XQOHVV ERQGAO X GHWMHV KIHY 8 LONHM B 8 W\ZRY
HQWLWLHY QHHG WR EH FRRUGL Q DA HH® @ H VEZIHAMLQV DPRWMAKGE D OW 1 MM E
PHPEHUV LI WKDW LV GHVLUHG

$00 H[LVWLQJ DQG IXWXUH SODQQRDIG/W LK-DOVLH) R B VP RIGLHQOHIEH ISQ M2 H ¢
EXV QXPEHUV DQG FLUFXLW ,' LQ WKH (FDVOV *DIBCPXK BN EH OLQNF
WKH (5$* ODVWHU 7LH /LQH 'DW D ERAVQHH G ) R\U DWQ., 16 20 B Pl HUREWX W

FRQQHFWLQJ WR D 0,62 PHPEHU EXV WKW @, @2 PSPEMH FRK VWR \FRER




WKH HIWHUQDO DQG LQWH U Q DEH DUHEIM V B Q & MA. i LOLIQIHY WK N VO, 6 2
UHJDUGOHVV Rl QRUPDO RSHUDWLRQDO VWDWXYV

'DWD RZQHUV DUH UHVSRQVLEOH IRWHD LROUWW K® ILQ JI VKL U\ WH.\D 1\D
WKH )$& VWDQGDUG :KLOH FUMDQWMD UFHD WHID HIPW HGLEW UQG LF

x 5DWH 1RUPDO
5DWH 67( (PHUJHQF\ 5DWLQJ W KH HDRNV LIDQIDXONWIGVLQ FRQWL
x 5DWH /7( /RQJ 7HUP (PHUJHQF\ 5DWLQJ QRW UHTXLUHG

$& OLQH PRGHOLQJ PXVW LQFOXVMWMHKH IROORZLQJ FKDUDFWHUL

JURP %XV 1XPEHU

7R %XV 1XPEHU

&NW '

JLQH 5HVLVWDQFH 5 LQ SX

/JLQH 5HDFWDQFH ; LQ SX

&KDUJLQJ % LQ SX

"KHWKHU LW LV OHWHUHG RQ WKH JURP HQG

5DWLQJV 5HIHU WR VHFWLRQ IRU UDWLQJ JXLGDQFH
2ZQHU

X X X X X X X X X

, ] WKH OLQH LV D ]JHUR LPSHGDQFHIOLRH WKH &NW ," PXVW VWDUW

$& /LQH 1DPH + WKLV LV DQ RSWILERQP® RIXMO G7 MKDM HD®® GERIHV UHT
HQWULHV DFURVV WKH HQWLUH FDVHH\ R UB&EHUHWRP B Y\DGWHWKKH. T X
IROORZLQJ QDPLQJ FRQYHQWLRQV

JRU OLQHV WKDW DUH QRW L&WH S OMBWHWLWH QK@ BFRHD HA
DUHD QXPEHU RU DUHD QDPH |IROORZKHS XE) LI ¥HR QR® H UMK H\G
NHHSV XQLTXHQHVV ZLWKLQ HDFK DUMDURQG XQGHU HDFK D
W LV UHFRPPHQGHG WR DYRLG VGKH XNVFHDRIHXIQGW UV REB X U
ZLOO EH DSSHQGHG WR WKH HQSD WK IQU RXOD RO ORKHI FEWD W D
GXSOLFDWH KDSSHQV

JRU DUHD WLHVY LQFOXGH ERWK VOBDY VRIGORDMG &\ED GROM
SUHFHGLQJ WKH XQLTXH QDPH 7KH RUGBU7 R KRAWOBUEH )URP

(I[DPSOH
1RQ DUHD WLH N9 OLQH IURP ;;; WR ;;;
1RQ DUHD WLH $537 '7:1
$UHD WLH N9 WLHOLQH

7TUDQVIRUPHU PRGHOLQJ PXVW LQFOXWHRPNKH IROORZLQJ FKDUDFW




2ZQHU
1RPLQDO YROWDJHV RI HDFK ZLQGLQJ
'LQGLQJ UDWLQJV 5HIHU WR VHGQRK IRU UDWLQJ J>
S5HIXODWHG %XV

7DS UDWLRYV

1XPEHU RI WDS SRVLWLRQV

7DS SRVLWLRQ OLPLWV 0OLQ DQG 0D]
&RQWURO ORGH

JURP 7R /DVW %XV 1XPEHUV DQG &LUFXLW ,'
3URSHU 9HFWRU *URXS

,PSHGDQFH GDWD 5 DQG ;

X X X X X X X X X X X

,Q DGGLWLRQ WKUHH ZLQGLQJ WEDRY WKRHRBQ /RKDIOX) ER @IRGXOD \

‘LQGLQJ + +LJKHVW .9 + +LJKHVW 09$% 5DWLQJ
'LQGLQJ * QG +LJKHVW .9 + QG +LJKHVW 09%$ 5DWLQJ
'LQGLQJ + /RZHVW .9 + /[RZHVW 09$ 5DWLQJ

'DWD VXEPLWWHUV PD\ XWLOL]HXN BWLRQ H/RWORIQIGRY WKRIQFRRD ILJ X
XQLIRUP WKURXJKRXW WKH VXEPLWWHUTY DUHD V

7UDQVIRUPHU 1DPH 7KLV LV DQ RIWABVP®G QR XIMH O7CK MVK DLW F® @G BEH V |
HQWULHVY DFURVV WKH HQWLUH FDVHHW R B@HWUHWRP B Y\DCUWHWIQGH. T X
IROORZLQJ QDPLQJ FRQYHQWLRQV

JRU OLQHV WKDW DUH QRW LEWFEWBDWE MOLHY WKRIQFRUK B WA
DUHD QXPEHU RU QDPH IROORZHG R\LDXAR QR ®HS UHKIHNG NGQIH SV
XQLTXHQHVYV ZLWKLQ HDFK DUHD DQG XQGHU HDFK DUHDV F
, W LV UHFRPPHQGHG WR DYRLG VGK XVFADRMHXIQGWUV RFEMNU V
ZLOO EH DSSHQGHG WR WKH HQ®D WHIQJ RO IRO ORKHI FKGWD W D
JRU DUHD WLH WUDQVIRUPHUV IQEOXKGCUH ER® K ODWIO YRWOHET
D GDVK SUHFHGLQJ WKH XQLTXH QPPRP EKN RUSBHU R KERXYOGU

(I[DPSOH
1RQ DUHD WLH DVGI *68
$UHD WLH DVGI 3KDVH 6KLIWHU

'DWD RZQHUV DUH UHVSRQVLEOH IRUYRDMWDAN B LQLRLIWW KIR EXWK8HY H

02’

X X X X

'DWD RZQHUV PXVW SURYLGH

1RUPDO PD[LPXP YROWDJH SX
1RUPDO PLQLPXP YROWDJH SX
(PHUJHQF\ 1 PDI[LPXP YROWDJH SX
(PHUJHQF\ 1 PLQLPXP YROWDJH SX

2Q0\ UHTXLUHG IRU WUDQVIRUPEBQUDONRLEH BQHODXGHGHLYU* VR 6HFWLRQ

0,62












$W D PLQLPXP DOO JHQHUDWRUV MKDKQD Q@DBHSODWBFLOHBW H LW K
DJJUHJDWHG QDPHSODWH JUHDWHGH®KIIBQL Q GHWDXL\ON HEH BPRW IRU
PHHWLQJ WKH H[FOXVLRQ FULWHWAQDS BBH MSH ML RKG D Q GNIKEG GIL(W& R Q
%ODFNVWDUW 5HVRXUFHY LGHQWLILHGUIHY WK UHDWIDRY BIOWVL R @ &S
PRGHO RI D JHQHUDWRU PXVW LQFOXGH

X

*HQHUDWRU ORGHO
x ([FLWDWLRQ 6\WWHP ORGHO

R 0D\ EH RPLWWHG LI XQLW LV RSHWIDRNHERQWIHRIOPDQXDO F
X 7XUELQH *RYHUQRU ORGHO

R 0D\ EH RPLWWHG LI XQLW GRHVQYW UHJXODWH IUHTXHQF)
X 3RZHU 6\WWHP 6WDELOL]JHU ORGHO

R 0D\ EH RPLWWHG LI GHYLFH LV QRW LQVWDOOHG RU QRW
X SHDFWLYH /LQH 'URS &RPSHQVDWLRQ ORGHO

R OD\ EH RPLWWHG LI GHYLFH LV QRW LQVWDOOHG RU QRW
X JUHTXHQF\ 5HVSRQVH
R 5HVSRQMHQMHHUDWRU LV RSHUDWHG WR EH IXOO\ I[UHTXHQF
R 6TXHOEFKBEUDWRU LV IUHTXHQF\ UHVSRQY/ RWHHEXIWGERD G

DIWHU VRPH WLPH

R 1RQ 5HVSROWQEHWDWRU GRHY QRW UHJXODWH IUHTXHQF\

*HQHUDWRUV ZLWK GHWDLOHG P R GRIGH @ J LPRP/ W KK 18 VDD®\®DWPGE F* P Q |
&RPSRQHQW ORGHO /LVW VSHRXLMW®EQHRRGHRQLY QRW RQ WKH V
GDWD VXEPLWWHU PD\ UHTXHVW D CRGE @ EHWDE\GHER WIRGWEH OV /D ¢
WHFKQLFDO MXVWLILFDWLRQ IRWBRWQRYR W RGGK MW VRD\WQ G Q G G/ OE\
KDQGOHG RQ D FDVH E\ FDVH EDVLV

BHYHUDO OHJDF\ PRGHOV KDYH EHHQ *RIRIHN\E W® U USKPP &R E HQWD QB G
VLQFH WKH\ FDQ EH GLUHFWO\ FRQ YHWW HIGN W FP QAILZAHIIO GH Q R B MF [PR(
FKDQJHV WR VLPXODWLRQ UHVXOWV 7KHDUEBRRRHAGHG PRQIHWUNE
D QHZHU PRGHO DUH OLVWHG LQ 6HFWLRQ

,Q LQVWDQFHY ZKHUH GHWDLOHG G\QBPLAPRAOHOGQRWDW RQ B MDA\OH
*HQHUDWRUYV ZLWKRXW GHWDLOHGVR RGKIHD ORD 6L YA W HD Q DWQVHHI® W L

BWDWLF 9$5 6\VWHPV 696 DQG V\QFK URQRXV FRAHIHG N ¥ UNH I UM KD
YDU\ WKH DPRXQW RI UHDFWLYH SREHQ WXSHS QOLP)GCORW B 6 WR UFEHHIG |
VHFRQGY 7KHVH GHYLFHV PXVW EH P® RHGHIE MOR WKL PLFLBIVY W LGMHW
EHKDYLRU




, ] WKH UHDFWLYH SRZHU GHYLFH LRW R{EHGHAH DV VD QIFFKQUHRUIRAXR UF R C
LW VKRXOG IROORZ WKH JXLGHOLQHYV LQ 6HFWLRQ

$00 +9'& WUDQVPLVVLRQ IDFLOLWLBWRNXVAM. BEEQWONSCGHWHQOHG ZRG
VLPXODWH LWV H[SHFWHG EHKDYLRU IPDRRULOXWKHW ZERHRUWULOQVWLE
VSHFLILFDWLRQV DUH QRW NQRZQ JHQMWVHG VHKEKPBG RO VKRXOG I

7KH G\QDPLF EHKDYLRU RI ORDG RX\NQW EGHRVOGIDOOWMR RRHWX 11 (F& 73/
FRPSOLDQFH REOLJDWLRQV 7KH G\RHDFRISHEHKEGLRQ BQ MRIDGHRIDO
DUHD JRQH RZQHU RU LQGLYLGXDOIEX\G\@MIDYHE ORDKYEKDQ D ANVHLI
PRGHO RU WKH PRWRU ORDG FRPSRVLWLRQ LV DFFHSWDEOH

IRDGV ZLWK GHWDLOHG FKDUDFW BUQD WLLF FPRRGSHHID L QR FP YWAKWM B WD @G
&RPSRQHQW ORGHO /LVW VSHFEHWGEHG BREWORLY QRWDRQ WKH VW
GDWD VXEPLWWHU PD\ UHTXHVW D CRGG @ EVHWDE\GHER WIRGWEH OV, /D ¢
WHFKQLFDO MXVWLILFDWLRQ IRAWORG@U BROL$BGCAMILR @M WRQWE O C
FDVH EDVLV

, I D VSHFLILF G\QDPLF ORDG FKDUR¥FWHHGE VWKIH PRERO D\RRDBWRP S
ORDG RQ D EXV DUHD ]J]RQH RU RZQHWU VORI GHIOV HY RIHITHK WUKHHSG DLSE B R S
G\QDPLF UHSUHVHQWDWLRQ 7KH PROPERVGAMLRE R DWKH ORDG VKD

x ORWRU $ + 6PDOO 3KDVH L H FRPSIHBVRWRQ®RVVRQWHHUE IDQ
UHIULJHUDWRUYV

ORWRU % + /DUJH 3KDVH L H )DQ ORWRU

ORWRU & + OHGLXP 3KDVH L H 3XPS ORWRU

ORWRU '+ 3KDVH $LU &RQGLWLRQHU &RPSUHVVRU ORWRU
(OHFWURQLF /RDG *+ 9ROWDJH '"HSHQGHQW /RDG

6WDWLF /RDG = )UHTXHQF\ 9ROWDJH '"HSHQGHQW /RDG

X X X X X

%DVHG RQ WKH FRPSRVLWLRQ RI WKH FO B B 6 UNY DG W DRI RICD WLHD G\ B
XVLQJ WKH FRPSRVLWH ORDG PRGHOVE&RQ KREG\E KW LFRPIS® \GLHWWHD O R
SDUDPHWHUV ZLOO EH GHYHORSHG $ ZBONMIKEURXHIE RQ EREWLR G H W
PRWRU ORDG FRPSRVLWLRQ EDVHG RQ QG WV D®HIW L B R OVRP P DI O
RI WKH ORDG LV DOVR GHWDLOHG LQ 6HFWLRQ







2Q0FH WKH G\QDPLF PRGHOV DUH FUH®DR HGD D S\RWH @ WG D @& D VPKHK Y
VXEPLWWHG ZLOO EH SHUIRUPHG FRIHWWHRIDWD SX¥RDL®HN \FIDHG NWWS
,Q DGGLWLRQ WR WKH GDWD FKHFNFH\D DADHP X9 WHRWDR/IV GV WWDQU E R
'DWD RZQHUV DUH UHTXLUHG WR VXEP WK H RVLUPHHF IVHOGS R R G/HSGI FALD MH
PRGHO UHYLHZ UHTXHVW QRWLILFDWLRQ

0,62 UHFRPPHQGV WKDW G\QDPLFV G DWDWEKD SWURY HGH-EGS URHY BQW H &
SRZHU IORZ PRGHOV 7KH UHSUHVHD® BWWR & UVKID\U 1M GUWRLYL 8 RGH
GHILQHG PRGHO 8'0 GHSHQGLQJ RROWKMWURYRRGHO DQL WRIP '(5
*XLGHOLQHV IRU 8'0V FDQ EH IRXQG LQ 6HFWLRQ




oWDQGDUG *HQHUDWRU IRDG &R
ORGHO /LVW

0,62 UHFRJQL]HV WKH 1(5& $FFHSWDEOH ORGHO /LVW SRVWHG DW
KWWSV 7Z7Z QHUF FRP SD 5%$3%$ ORGHO$VVHVVPHOW 'REXPHRMOGCD@DLPLF
ROV SGI

1RWH WKDW 0,62 LQ DGGLWLRQ WR WKH PRGHOV O IGRWHYGQIRWW K H
DFFHSW WKH DGGLWLRQDO PRGHOV OLVWHG LQ $SSHQGL[ 7KH Ut
SXEOLVKHG E\ 1(5& LV QRW LQFOXVLYH RI PRGHOV 0,62 KDV SUHYL
ORQJHU DFFHSWV JRYHUQRU PRGHOV WKDW DUH XQDEOH WR PRGH
DFFHSWDEOH WR 1(5& )RU H[DPSOH 7*29 LV FXUUHQWMPH DQ DFFH
GHDGEDQG LV QRW PRGHOHG LW LV QR ORQJHU DFRFRIHSWOQRWH WR 0
DFFHSW XVHU GHILQHG PRGHOV 8'0 XQOHVV WKH\ PHHW WKH IROC

R 7KH VSHFLILF SHUIRUPDQFH IHDWXUHV Rl WKH XVHU GHIL
IRU SURSHU UHSUHVHQWDWLRQ DQG VLPXODWLRQ RI LQW
G\QDPLFV DQG

R 6WDQGDUG 3665( G\QDPLF PRGHOV FDQQRW DGHTXDWHO\
SHUIRUPDQFH IHDWXUHV RI WKH G\QDPLF GHYLFH EHLQJ F

R 7KH 8VHU :ULWWHQ ORGHO PXVW EH WDEOH GULYHQ QRW

R :KHQ XVHU GHILQHG PRGHOLQJ LV XVHG LQ WKH 00:* FDVF
VKDOO EH VXSSOLHG H[SODLQLQJ WKH G\QDPLF GHYLFH S
GHWDLOHG EORFN GLDJUDPV PRGHO ,&21V &216 DQG 9D!
GRFXPHQWDWLRQ IRU DOO 00:* XVHU GHILQHG PRGHOV VK
00:* , QWHUQHW VLWH DV D VHSDUDWH GRFXPHQW $Q\ EH
WKDW DUH JHQHUDWHG E\ WKH PRGHO FRGH DW FRPSLOD\
GRFXPHQWHG 7KLV GRFXPHQWDWLRQ PXVW EH FRQWLQX
WKDW QHZ VWDQGDUG OLEUDU\ PRGHOV GR QRW PHHW WK
IHDWXUHYV

R GOO ILOHV RU VRXUFH FRGH DQG REMHFW ILOH V VKDOO
6RXUFH FRGH VKDOO EH VXEPLWWHG LQ )2575%$1 RU WKH )
3663( YHUVLRQ FXUUHQWO\ VSHFLILHG E\ 0,62

R ,I D366S(8'0LV VXSSOLHG WKHQ D '6% 7RROV 76%$7 8'0 P>
PDLQWDLQHG DV ZHOO

S3OHDVH QRWH WKDW 76%$7 PD\ QRW KDYH D VWDQ@6D UG @DLEUMDU\ PR
FRPSRQHQW PRGHOV EXW VWLOO KDV WKH DELOLMIWRRVWKWRPDWL
DSSURSULDWH 76%$7 IRUPDW ©6RPH PRGHOV ZKRDHEH W LW WIHG VIK\R X&
QRW EH FRQIXVHG ZLWK WKH WHUP 3XVHU ZULWWRIQ3BRSHRU RU 38"
36/) ORGHOV PXVW EH SURYLGHG ZKLFK DUH XVDEOQZIBWEEQ ERW
DSSOLFDWLRQ




&RPSRVLWH /RDG ORGHO

7KH FRPSRVLWH ORDG PRGHO ZDV GHYHORSHG WKURNXWK LRI GXXR/AV U
1(5& /RDG ORGHOLQJ :RUNLQJ *URXS /0:* 7TKH FRPSRVLWH ORDG |
LPSOHPHQWHG LQWR WKH YDULRXV FRPPHUFLDOORNMYGHUDXEOH VRI
GLDJUDP RI WKH FRPSRVLWH ORDG PRGHO 3OHDVH UHIHU WR WKF&E
ORGHO IRU "\QDPLF 6LRMODAMGURMQAWRQDO LQIRUPDWLRQ DERXW WKH F

ORWRU $ + 3KDVH

ORWRU % + 3KDVH

'LVWULEXWLRQ 'LVWULEXWL
7UDQVIRU[PHU JHHGHU
(TXLYI (TXLYDOHQW

—D T
I

ORWRU & =+ 3KDVH

ORWRU "+ 3KDVH

000

+LJK 9ROWDJH (OHFWURQLF
B\WWHP %XV~=
L H N O
/RZ 9ROWDJH EWDWLE
'LVWULEXWLRQ %XV

L H N9

J)LIXUH &RPSRVLWH /RDG ORGHO

KWWSV 777 ZHEFF RUJ OD\RXWV ‘RSL)UDPH D&&["VYBXUFHR®BKEE 5HOLDEL

ORGHO 5HSRUW YHU SGI DEWLRQ GHIDXOW '"HIDXOW,WHP2SHQ




7KH FRPSRVLWH ORDG PRGHO KDV 7KGLPIBVMRQMWNVS IRUNPKHHAWHHUSD UD F
XVHG WR GHILQH WKH FKDUDFWHURNVMWQL FRDSRDEYIMD/YRRWIRH WRBH
DUH OLVWHG EHORZ

X

ORWRU $ + 6PDOO 3KDVH L H FRPSIHBVBWFRR®RVUVROQWHHUE IDQ
UHIULJHUDWRUYV

X ORWRU % * /DUJH 3KDVH L H )DQ ORWRU
X ORWRU & + OHGLXP 3KDVH L H 3XPS ORWRU
X ORWRU '+ 3KDVH $LU &RQGLWLRQHU &RPSUHVVRU ORWRU
Xx (OHFWURQLF /RDG + 9ROWDJH 'HSHQGHQW /RDG
X 6WDWLF /RDG * JUHTXHQF\ 9ROWDJH 'HSHQGHQW /RDG
7DEOH SURYLGHV H[DPSOH SHUFIHQWRII HR/URG IO RRDWGGH DPRP BERP SR Q
7TDEOH 6DPSOH 6XPPHU 3HDN /RDGE&RPSRYLWLRQ %DVH
5HVLGH &RPPHU ,QGXV $JULFX(
ORWR
ORWR
ORWR
ORWR
(OHFW
6WEL
7DEOH 6DPSOH 6KRXOGHU /RDG &FRBP&ERVW.WLRQ %DVHG RQ
5HVLGH &RPPHU ,QGXV $JULFX(
ORWR
ORWR
ORWR
ORWR
(OHFW
6WEL
7TDEOH 6DPSOH /LJKW /RDG &RPSRV.L®WLRQ %DVHG RQ 5
5HVLGH &RPPHU ,QGXV $JULFX(
ORWR
ORWR
ORWR
ORWR
(OHFW
6WEL
7TDEOH 6DPSOH OLQLPXP /RDG &RPBRVLWLRQ %DVHG RQ
5HVLGH &RPPHU ,QGXV $JULFX(
ORWR
ORWR
ORWR
ORWR
(OHFW
6WEL

0,62
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7KH EOXH KLIKOLJKWHG SDUDPRHWPRRWRUWKH 7VWDOO YDOXH |
Xx 7R GLVDEOH PRWRU VWDOOLQJ XVH WKH YDOXH
X ,I WKH PRWRU LV VHW WR VWDOO D FRPPRQO\ XVHG YDOXF




6KRUW &LUFXLW ORGHO "HYHORSF

,Q VXSSRUW RI WKH 73/ KDUPRQLF DQDO\VLV UHTXLA2HPHQWV O,
DQG *HQHUDWRU 2ZQHUV *2 DUH UHTXLUHGRW RWSLLYRIY LQSBHOMEVE R YWIK
JHUR VHTXHQFH QHWZRUN LQIRUPDWLRQ

*HQHUDWRU
/RDG

1RQ 7UDQVIRUPHU %UDQFK
OXWXDO %UDQFK
7UDQVIRUPHU

6ZLWFKHG 6KXQW

JLIHG 6KXQW

,QGXFWLRQ ODFKLQH

6HTXHQFH QHWZRUN GDWD VKDOO EH VXEPLWWHIBJWWLO,B2 XVLQJ O
VHTXHQFH GDWD LV DXWRPDWLFDOO\ UHFRJQL]HG E\ 3@@FHDV WKH
GDWD $00 IRUPDWWLQJ VKDOO IROORZ WKH RAWQUBDIWO\ DSSOLFD
7TRSRORJ\ PXVW EH FRQVLVWHQW ZLWK 0,62 SRZHU IORZGRRIGWMO UH
EXV QXPEHUVY DQG FRQVLVWHQW WUDQVIRUPHU PRGHOHG ZLQGLQJ

02' SURMHFW ILOHQDPHV VKRXOG FRQWDLQ WKH FRPSDQ\ QDPH DF
DQ\ RWKHU LGHQWLI\LQJ LQIRUPDWLRQ GHWHUPLQHG E\ WKH HQWL

([DPSO$7& 6(41(7 N9 VIVWHP

'DWD VKDOO EH VXEPLWWHG IRU DOO HOHPHQWY PHHWLQJ DQ\ RI V

x 1(5& %(6 GHILQHG HOHPHQWYV H[FOXGLQJ %ODFNVWDUW UHVR
LQWHUFRQQHFWLRQ OHVV WKDQ N9
X N9 DQG KLJKHU 0,62 WUDQVIHUUHG WUDQVPLVVLRQ IDFLOL\

X 7TUDQVIRUPHUV LOQWHUFRQQHFWLQJ WR WKH DEHRDHWM DNFZRD LWLFE
WHUPLQDOV

'R QRW VXEPLW HTXLYDOL]HG UHSUHVHQWDWLRQ RI QHLJKERULQJ
PRGHO

0,62 ZLOO EH SHUIRUPLQJ WKH KDUPRQLF DQDO\VLNDRIQ6WRPHU\HDU
BKRXOGHU $YHUDJH :LQG PRGHOV )RU HTXLSPHRWRRW \HW LQ V
LQIRUPDWLRQ EDVHG RQ EHVW HQJLQHHULQJ SUDFWLFHYV

0,62



*& ORGHO "HYHORSPHQW

$GGLWLRQDO GDWD WR VXSSOHPHQW DQ $& SRZHU IORZ PRGHO LV
,QGXFHG &XUUHQW * & V\VWHP PRGHOV LQ DFFRURKG®HFW ZLWK 5 |
UHTXLUH V\VWHP GHWDLOV UHODWHG WR WKH SBRWRKREHO® KQOWKURXJ
0,62 LV UHTXLULQJ GDWD RQ IDFLOLWLHV WKDW MLFKEHXEZHNHSRZHU W
JURXQGHG ZLQGLQJ ZLWK WHUPLQDO YROWDJH JUHDWHU WKDQ

VWDQGDUG $GGLWLRQDO GDWD EH\RQG WKH UHTXLUHG VFRSH RI

'"HWDLOV DQG H[DPSOHV RI WKH GDWD EHLQJ UHTXRIWWHE8YDLUH UHIE
RQO\ WKH GDWD EHLQJ UHTXHVWHG LV OLVWHG LQ 6VHWWURGVK
WKH VXEPLVVLRQ RI DQ ([FHO 6SUHDGVKHHW DWWDFKHG WR D *,& |

$ QHZ GDWD FRQVWUXFW ZKLFK VXSSRUWV WIQH FKQWVXO/DW RRP RV R
PDQ\ UHODWLRQVKLS EHWZHHQ D JURXS RI SRZHU WIVWHPXhXHBYV Z
RI WKH VXEVWDWLRQ LV

X 6XEVWDWLRQ QXPEHU
R 7KH VXEVWDWLRQ QXPEHU VKRXOG EH WKH ORZHVW %XV |
SUHVHQW ZLWKLQ WKH VXEVWDWLRQ 6XEVWDWLRQV QXP
XWLOLWLHVY DOORFDWHG EXV QXPEHUV ZKLFK FDQ EH IR>
PDQXDO ORFDWHG DW
f KWwSV UlILUVW RUJ BURJUDP$UHDYV (63 (5%$* 00:* 3DJ
X 6XEVWDWLRQ VXPPHU JURXQG UHVLVWDQFH
IDWLWXGH DQG /RQJLWXGH RI 6 XEVWDWLRQ
(DUWK PRGHO WR EH DSSOLHG
R (LWKHU XWLOL]JLQJ WKH DFURQ\P LGHQWLI\LQJ WKH 8QLW
86*6 (DUWK PRGHO RU GHWDLOHG SDUDPHWHUV ZLWK DG
SDUW RI VHFWLRQ
Xx 7TKH EXV GDWD ZKLFK FRUUHODWHYVY EXVHV WR WKH VXEVWDWL

0,62 UHTXLUHVY WZR FDWHJRULHV RI GDWD E HF¥XEWPH W QWS DA O HIE Q
XQGHUJURXQG DW JUHDWHU WKDQ N9 RU KDYH EMHMSOHBRW WK QV
LQ GDWD VXEPLVVLRQV 8QGHUJURXQG OLQHV UHTXIDUHGDIY LQGLF
EH LQGLFDWHG ZLWK HQWULHV /LQH VKXQWV DKHM HHQQGWRIUHG D\
WKH EUDQFK ZKLFK LW LV LQVWDOOHG

0,62



0,62 ZLOO QRW UHTXLUH XWLOLWILHIWL WM DLQ@AHO X Q 8 X'W WF RRWG XIPW R WD L
FDOFXODWLRQV ZLWK SURJUDP DSSEHRIYNFDR/M RI'& KD XGHD W HQZA L\OXO
DQG DSSOLHG E\ 0,62

7UDQVIRUPHUV UHTXLUH WKH PRVW G D VWP HRQ\T QY RVE D /\XEIPVL.W\R B GV
KLJKO\ UHFRPPHQGHG WR XWLOL]HLWKHQWKRIZHHJ ZIORZLWY R PR'G H Q \ZW
PRGHOLQJ WKH WUDQVIRUPHU DV WY U H K W ZRRO DIRZE RQ JL @ LRIUP\DIWR U R
VXEPLWWHG

.l SUHVHQW WKH ZLQGLQJ WKDW DLV WORPNHE®RGHYLFH PD\ E
7UDQVIRUPHU '& ZLQGLQJ UHVLVWDQFHYV
7KH WUDQVIRUPHU 9HFWRU *URXS

R $OWHUQDWLYHO\ WKLV PD\ EH \DXEP ZWW KIGQ W\RK 6iR$EH SRR G

IORZ PRGHO GDWD

7UDQVIRUPHU &RUH &RQVWUXFWLRQ RU . IDFWRU LI NQRZQ
.l SUHVHQW WKH VL]H DQG ORFDWLRQ RI JURXQGLQJ UHVLVW
3KDVH VKLIWLQJ WUDQVIRUPHUV PDRQ@HTXLUH VSHFLDO FRQVL

SHDFWRUV PD\ RIITHU D SDWK WR JWRXQGVEBREG , RUFRGHOXZKHGHZILUR
H[LVWYV 7KH EHORZ GDWD ILHOG® VD DWW UHTHOWHG WRKDETXLS®H

%XV 1XPEHU

BKXQW ,°

'& 2KPV SKDVH RI WKH UHDFWRUYV
*URXQGLQJ 5HVLVWRU LI SUHVHQW

, ] D PRGHO VXEPLWWLQJ HQWLW\ KDR/QPWKH ERPE K HK-HHVQ Y WLHY G\B WD
PD\ HQWHU WKH GDWD ZLWKLQ WKH (DUWK ORGHO 'DWD

6LPLODU WR )L[HG DQG /LQH DVVRPFPLOWW G BE XMW B Z3DWFKHNG WR .
7KH EHORZ GDWD ILHOGY DUH UMHDMWHIG WKWD @ TXLSPHQW DW J

%XV 1XPEHU

'&« 2KPV SKDVH RI WKH UHDFWRUV
*URXQGLQJ SHVLVWRU LI SUHVHQW
%ORFN 1XPEHU DQG 6L]H

6WHS 1XPEHU

7R GDWH VLPXODWLRQ VRIWZDUH & UEGREVWRIQ FHK ¥ DHXW UR R | DRAQMH |
SDWKV 0,62 ZLOO EHEPRG ®RHEWHQYVRVKRIUUHODWH WKLV LQIRUPDWI
VZLWFKLQJ VWDWXV RI WKH GHYLAFHRGHIONKLQ WKH $& SRZHU IORZ




OXOWLSOH GHYLFHV PD\ FRQWDLQ D SSMIADEIOH WKUID Q R ZRHUWP HIRVZ LAPF
HOHPHQW 7KHVH GHYLFHV DUH OHL SHOWWRREHGWDRVBLODEBLQRBUA\JUF
WUDQVIRUPHUYV N9 DQG KLIKHUH GROOMOR E V QUHIXIIRUH®D WILW R WKO O

/LQH QDPH RQO\ IRU '& GHYLFHV
%XV 1XPEHU

'& :LQGLQJ 5HVLVWDQFH
*URXQGLQJ 5HVLVWRU LI SUHVHQW
7UDQVIRUPHU &RUH &RQVWUXFWLRQ RU . IDFWRU LI NQRZQ

)RU ORDGV ZKLFK PD\ UHSUHVHQW OR ZHUWHR@\W WV1H N \WWB O VIRQEBH
FRQVWUXFWLRQ WKDQ JURXQGHG D AFFHOR D URRY® © KR XQGE EH UHY
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Georgia Power Company
Docket Nos. 56002 & 56003

2025 Integrated Resource Plan and 2025 Demand-Side Management Application

STF-GS Data Request Set No. 1

STF-GS-1-4

Question:

Please see Table 14 (Base Case Definitions) on page 260 in Sectien ¥ddr Transmission
Expansion Plan) of the Volume 3 Technical Appendix.

a. Please confirm that the Company assumes that battery resourcaf$ mrestudies of

summer peak and charging at full capacity in studies of winter peak.

b. Does this assumption potentially overstate the need for grid upgrades by ignoring how
batteries can discharge to help meet load during peak conditions?

c. Are the same battery charging and discharging assumptions also used ¢onimgetion
studies? If not, please provide the battery dispatch assumptions usedrtamiméetion
studies.

d. Please provide data showing the actual dispatch (charging and dischargititg of
&RPSDQ\fV RSHUDWLQJ EDWWHULHYV GXULQJ VXPPHU DQ
three years.

Response:

a. )RU 6RXWKHUQ &RPSDQ\YV EDVH FDVH PRGHOAXPPHWWH U\

peak. Winter peak is a little more nuanced. Batteries are expected disdbarging
during winter peak and charging withiour hours between peaks, which is estimated to
be approximately 90% of winter peak load. Since a 90% winter peak load casgtoes
currently exist, batteries are modeled as charging for winter iroffhéne-shelf base
cases.

No, this assumption does not overstate the need for grid upgrades. If appropriately size
and available for that purpose, a local battery could be discharged to push batk on
identified constraint. In summer peak cases, modeling the battery in ts@atefinitially

allows planners to see any overloads without unintentionally creatinky got&ets of
must-run generation, which may not be sized and/or be suitable for the purpose of
alleviating transmission constraints long term. Similarly, if consisaare identified for
charging at winter peak, planners can determine whether that is a sceatrextires a
project.

Contact: Mike Robinson Page 1 of 2



Georgia Power Company
Docket Nos. 56002 & 56003
2025 Integrated Resource Plan and 2025 Demand-Side Management Application
STF-GS Data Request Set No. 1

c. No. While existing batteries will be modeled in the stated configuratitinre base cases,
interconnection studies consider only discharging of the battery in any tssiami
delivery screens. From an interconnection perspective, all necessanrinepgrades
required for the facility to safely and reliability interconnect to the I8at Company
Transmission System are captured for the facility regardless of itgimdpaor
discharging state. A separate Transmission Service Request isededar both
discharging and charging from a battery. The transmission service studies arequerform
and any resulting service is offered, separately from the interconnectionpsaabss.

Please refer to6 RXWKHUQ &RPSDQLHVY *HQHUDWRU ,QWHUFR

Section 2.9.4. ESR Grid Charging available at, which is publicly available on OASIS.

d. Georgia Power has one battery resource currently online, Mossy Branch Eattegy
Storage System, which achieved commercial operation in October 2024. Assual
dispatch data is only available for winter peak 2025. Pleas8 He&S-1-4 Attachment
TRADE SECRET for charging and discharging data for the winter peak on January 22,
2025.

Contact: Mike Robinson Page 2 of 2
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155 FERC 1 61,277
UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION
18 CFR Part 35
[Docket No. RML6-1-000; Order No. 827]

Reactive Power Requirements for Non-Synchronous Generation

(Issued June 16, 2016)

AGENCY: Federal Energy Regulatory Commission.

ACTION: Final rule.

SUMMARY: The Federal Energy Regulatory Commission (Commission) is eliminating
the exemptions for wind generators from the requirement to proe@idve powerby

revising thepro formalLarge Generator Interconnection Agreement (LGIA), Appendix G
to thepro formaLGIA, and thepro formaSmall Generator Interconnection Agreement
(SGIA). As aresult, all newly interconnecting non-synchronous generatbbew

required to provide reactive power at the high-side of the generator substation as a
condition of interconnection as set forth in their LGIA or SGIA as of the effective date of
this Final Rule.

EFFECTIVE DATE: This Final Rule will become effectijlasert date 90 days after

publication in the FEDERAL REGISTER].

FOR FURTHER INFORMATION CONTACT:

Brian Bak (Technical Information)
Office of Energy Policy and Innovation
Federal Energy Regulatory Commission



Docket No. RM16-1-000

888 First Street, NE
Washington, DC 20426
(202) 502-6574
brian.bak@ferc.qgov

Gretchen Kershaw (Legal Information)
Office of the General Counsel

Federal Energy Regulatory Commission
888 First Street, NE

Washington, DC 20426

(202) 502-8213
gretchen.kershaw@ferc.gov

SUPPLEMENTARY INFORMATION:
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Reactive Power Requirements for Non-Synchronou: Docket No RM16-1-000
Generation

ORDER NO.827
FINAL RULE
(Issued June 16, 2016)

1. The Federal Energy Regulatory Commission (Commission) is eliminating the
exemptions for wind generators from the requirement to provide reactive ppwer
revising thepro formalLarge Generator Interconnection Agreement (LGIA), Appendix G
to thepro formaLGIA, and thepro formaSmall Generator Interconnection Agreement
(SGIA). Under this Final Rule, newly interconnecting non-synchronous generators that
have not yet executed a Facilities Study Agreement as of the effective date of this Final
Rule will be required to provide dynamic reactive power within the range of 0.95 leading
to 0.95 lagging at the high-side of the generator substation. This Final Rule revises the
pro formaLGIA andpro formaSGIA to establish reactive power requirements for non-
synchronous generation. Specifically, gre formaLGIA will include the following
(the pro formaSGIA will include similar languagé):

Non-Synchronous Generation Interconnection Customer
shall design the Large Generating Facility to maintain a

1 SeeSection IV of this Final RuleGompliance and Implementatioior the
specific changes to th@o formaLGIA andpro formaSGIA.
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composite power delivery at continuous rated power output at
the high-side of the generator substation at a power factor
within the range of 0.95 leading to 0.95 lagging, unless the
Transmission Provider has establishatifferent power

factor range that applies to all non-synchronous generators in
the Control Area on a comparable basis. This power factor
range standard shall be dynamic and can be met using, for
example, power electronics designed to supply this level of
reactive capability (taking into account any limitations due to
voltage level, real power output, etc.) or fixed and switched
capacitors, or a combination of the two. This requirement
shall only apply to newly interconnecting non-synchronous
generators that have not yet executed a Facilities Study
Agreement as of the effective date of the Final Rule
establishing this requirement (Order No. 827).

2. Section 35.28(f)(1) of the Commission’s regulations requires every public utility
with an open access transmission tariff (OATT) on file to also have on fifgaHferma

LGIA and pro formaSGIA “required by Commission rulemaking proceedings
promulgating and amending such interconnection procedures and agreeimasts.”

result of this Final Rule, all newly interconnecting non-synchronous generators will be
required to provide reactive power as a condition of interconnection pursuant to the

pro formaLGIA andpro formaSGIA. These reactive power requirements will apply to
any new non-synchronous generator seeking to interconnect to the transmission system
that has not yet executed a Facilities Study Agreement as of the effective date of this

Final Rule.

218 C.F.R. § 35.28(f)(1) (2015).
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3. The existingoro formaLGIA and pro formaSGIA both requireas a condition of
interconnection, an interconnecting generator to design its Generating Féicility
maintain a composite power delivery at continuous rated power output at the Point of
Interconnection at a power factavithin the range of 0.95 leading to 0.95 laggin@he

reactive power requirement).

3 Thepro formalLGIA defines “Generating Facility” as an “Interconnection
Customer’s device for the production of electricity identified in the Interconnection
Request,” excluding the Interconnection Customer’s Interconnection Facilities. The
pro formaLGIA further defines “Large Generating Facility” as a “Generating Facility
having a Generating Facility Capacity of more than 20 MW.” fieeformaSGIA
defines “Small Generating Facility” as an “Interconnection Customer’s device for the
production and/or storage for later injection of electricity identified in the Interconnection
Request,” excluding the Interconnection Customer’s Interconnection Facilities. For
purposes of this Final Rule, unless otherwise noted, “Generating Facility” refers to both a
Large Generating Facility and a Small Generating Facility.

4 The power factor of an alternating current transmission system is the ratio of real
power to apparent power. Reliable operation of a transmission system requires system
operators to maintain a tight control of voltages (at all points) on the transmission system.
The ability to vary the ratio of real power to apparent power (i.e., adjust the power factor)
allows system operators to maintain scheduled voltages within allowed for tolerances on
the transmission system and maintain the reliability of the transmission system. The
Commission established a required power factor range in Order No. 2003 of 0.95 leading
to 0.95 lagging, but allowed transmission providers to establish different requirements to
be applied on a comparable basBeeStandardization of Generator Interconnection
Agreements and Procedurédrder No. 2003, FERC Stats. & Regs. 1 31,146, at P 542
(2003),order on reh’g Order No. 2003-A, FERC Stats. & Regs. 1 31,b80er on
reh’g, Order No. 2003-B, FERC Stats. & Regs. 1 31,171 (2@0d&r on reh’g Order
No. 2003-C, FERC Stats. & Regs. 1 31,190 (208f%) sub nom. Nat'l Ass’'n of
Regulatory Util. Comm’rs v. FER@75 F.3d 1277 (D.C. Cir. 200Gert. denied
552 U.S. 1230 (2008).

®> Section 9.6.1 of thpro formaLGIA and section 1.8.1 of thero formaSGIA.
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4. As discussed below, however, wind generators have been exempt from the general
requirement to provide reactive power absent a study findinghgtrovision of

reactive power isecessaryo ensure safety or reliability. The Commission exempted

wind generators from the uniform reactive power requirement because, historically, the
costs to design and build a wind generator that could provide reactive power were high
and could have created an obstacle to the development of wind genérBimnto
technological advancements, the cost of providing reactive power no longer presents an
obstacle to the development of wind generafioFhe resulting decline in the cost to

wind generators of providing reactive power renders the current absolute exemptions
unjust, unreasonable, and unduly discriminatory and preferential. Further, the growing
penetration of wind generators on some systems increases the potential for a deficiency in

reactive powe?p.

% Interconnection for Wind Energ®rder No. 661, FERC Stats. & Regs. 1 31,186,
at P 51prder on reh’g Order No. 661-A, FERC Stats. & Regs. 1 31,198 (2005).

" See, e.gPayment for Reactive Powg&ommission Staff Report, Docket
No. AD14-7, app. 2at 13 (Apr. 22, 2014).

8 See, e.gPJIM Interconnection, L.L.C151 FERC 61,097, at P 7 (2015);
CAISO Comments at 2-3 (explaining that, in 2014, CAISO had over 11,000 MW of
interconnected variable energy resources, the majority of which are non-synchronous
generators, but expects to have over 20,000 MW of such resources interconnected by
2024).
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5. Given these changes, the Commission finds under section 206 of the Federal
Power Act (FPAJ that wind generators should not have an exemption from the reactive
power requirement which is unavailable to other generators. While we find that requiring
non-synchronous generators to provide dynamic reactive power is now reasonable, we
recognize that distinctions between non-synchronous and synchronous generators still
exist and that these differences justify requiring non-synchronous generators to provide
dynamic reactive power at a different location than synchronous generators: non-
synchronous generators will be required to provide dynamic reactive power at the high-
side of the generator substation, as opposddetPoint of Interconnection. The reactive
power requirements we adopt here for newly interconnecting non-synchronous generators
provide just and reasonable terms, which recognize the technical differences of non-
synchronous generators from synchronous generators. These requirements also benefit
customers by ensuring that reliability is protected without adding unnecessary obstacles

to further development of non-synchronous generators.

l. Background

6. Transmission providers require reactive power to control system voltage for
efficient and reliable operation of an alternating current transmission system. At times,

transmission providers need generators to either supply or consume reactive power.

916 U.S.C. § 824d-e (2012).
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Starting with Order No. 888, which included provisions regarding reactive power from
generators as an ancillary service in Schedule 2 qirtheormaOATT, the Commission
issued a series of orders intended to ensure that sufficient reactive power is available to
maintain the reliability of the bulk power system.

7. Starting with Order No. 2003, the Commission adopted standard procedures and a
standard agreement for the interconnection of Large Generating Facilitipsqtioema
LGIA), which included the reactive power requiremé&ntJnder this requirement, large
generators must design their Large Generating Facilities to provide 0.95 leading to

0.95 lagging reactive power at the Point of Interconnection. Synchronous generators
have met this requirement by providing dynamic reactive power at the Point of
Interconnection, utilizing the inherent dynamic reactive power capability of synchronous
generators. The Commission recognized in Order No. 2003-A thatdliermalLGIA

was “designed around the needs of large synchronous generators and that generators
relying on newer technologies may find that either a specific requirement is inapplicable

or that it calls for a slightly different approach” because such generators “may have

10 promoting Wholesale Competition Through Open Access Non-Discriminatory
Transmission Services by Public Utilities; Recovery of Stranded Costs by Public Utilities
and Transmitting UtilitiesOrder No. 888, FERC Stats. & Regs. 1 31,036 (19896®r
on reh’g Order No. 888-A, FERC Stats. & Regs. 1 31,@t8er on reh’g Order
No. 888-B, 81 FERC 1 61,248 (199@jder on reh’g Order No. 888-C, 82 FERC
1 61,046 (1998)ff'd in relevant part sub nom. Transmission Access Policy Study Group
v. FERC 225 F.3d 667 (D.C. Cir. 200ff'd sub nom. New York v. FERE35 U.S. 1
(2002).

11 Order No. 2003, FERC Stats. & Regs. 1 31,146 at PP 1, 542.
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unigue electrical characteristic¥” Therefore, the Commission exempted wind

generators from th reactive power requiremetit.

8. In June 2005, the Commission issued Order No.'6&%tablishing

interconnection requirements in Appendix G tophe formaLGIA for large wind

generators® Recognizing that, unlike traditional synchronous generators, wind

generators had to “install costly equipment” to maintain reactive power capability, the
Commissionn Order No. 66Jreserved the exemption for large wind generators from

the reactive power requirement unless the transmission provider shows, through a System
Impact Study, that reactive power capability is required to ensure safety or religbility.

The Commission explained that this qualified exemption from the reactive power

12 Order No. 2003-A, FERC Stats. & Regs. 1 31,160 at P 407 & n.85.

131d. Article 9.6.1 of thepro formaLGIA provides: “Interconnection Customer
shall design the Large Generating Facility to maintain a composite power delivery at
continuous rated power output at the Point of Interconnection at a power factor within the
range of 0.95 leading to 0.95 lagging, unless Transmission Provider has established
different requirements that apply to all generators in the Control Area on a comparable
basis. The requirements of this paragraph shall not apply to wind generators.”

4 Interconnection for Wind Energ®rder No. 661, FERC Stats. & Regs.
1 31,186, Appendix B (Appendix G — Interconnection Requirements for a Wind
Generating Plat), order on reh’g Order No. 661-A, FERC Stats. & Regs. § 31,198
(2005).

159d. P 1.

161d. PP 5051. Appendix G states: “A wind generating plant shall maintain a
power factor within the range of 0.95 leading to 0.95 lagging, measured at the Point of
Interconnection as defined in this LGIA, if the Transmission Provider’'s System Impact
Study shows that such a requirement is necessary to ensure safety or reliability.”
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requirement for large wind generators would provide certainty to the industry and
“remove unnecessary obstacles to the increased growth of wind genetation.”

9. In May 2005, the Commission issued Order No. 2806 ,which it adopted

standard procedures and a standard agreement for the interconnection of Small
Generating Facilitiegpfo formaSGIA).2® In Order No. 2006, the Commission

completely exempted small wind generators from the reactive power requirénigre.
Commission reasoned that, similar to large wind generators, small wind generators would
face increased costs to provide reactive power that could create an obstacle to the
development of small wind generators. Additionally, the Commission reasoned that

small wind generators would “have minimal impact on the Transmission Provider’'s

171d. P 50.

18 Standardization of Small Generator Interconnection Agreements and
ProceduresOrder No. 2006, FERC Stats. & Regs. 1 31,180, Attachment F (Small
Generator Interconnection Agreemewt)er onreh’g, Order No. 2006-A, FERC
Stats. & Regs. 1 31,196 (2006)der granting clarification Order No. 2006-B, FERC
Stats. & Regs. 1 31,221 (2006).

1¥91d. P 1.

201d. P 387. Section 1.8.1 of tipeo formaSGIA states: “The Interconnection
Customer shall design its Small Generating Facility to maintain a composite power
delivery at continuous rated power output at the Point of Interconnection at a power
factor within the range of 0.95 leading to 0.95 lagging, unless the Transmission Provider
has established different requirements that apply to all similarly situated generators in the
control area on a comparable basis. The requirements of this paragraph shall not apply to
wind generators.”
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electric system” and therefore the reliability requirements for large wind generators that
were eventually imposed in Order No. 661 were not eéfat small wind generator%.

10. Since the Commission provided these exemptions from the reactive power
requirement for wind generators, the equipmesgdedor a wind generator to provide
reactive power has become more commercially available and less costly, such that the
cost of installing equipment that is capable of providing reactive power is comparable to
the costs of a traditional generatérRecognizing these factors, the Commission recently
accepted a proposal by PJM Interconnection, L.L.C. (PJM), effectively removing the
wind generator exemptions from the PIM tafiffSpecifically, theCommission granted
PJM an “independent entity variation” from Order No. 661 in acceptiis proposal

to require interconnection customers seeking to interconnect non-synchronous
generatorg? including wind generators, to use “enhanced inverters” with the capability

to provide reactive powep. The Commission observed that, “[a]lthough there are still

211d. P 24,

22 See, e.gPayment for Reactive Powe&Zommission Staff Report, Docket
No. AD14-7, app. 1, at 6, app. 2, at 4-5 (Apr. 22, 2014).

23 PJM Interconnection, L.L.C151 FERC 61,094t P28.

24 Non-synchronous generators are “connected to the bulk power system through
power electronics, but do not produce power at system frequency (60 Hz).” They “do not
operate in the same way as traditional generators and respond differently to network
disturbances.”ld. P 1 n.3 (citing Order No. 661, FERC Stats. & Regs. 131,198 at P 3
n.4). Wind and solar photovoltaic generators are two examples of non-synchronous
generators.

251d. PP 1, 6.
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technical differences between non-synchronous generators [such as wind generators] and
traditional generators, with rega@the provision of reactive power, those differences

have significantly diminished since the Commission issued Order No.2&6lhe

Commission agreed with PJM “that the technology has changed both in availability and

in cost since the Commission rejected [the California Independent System Operator’s]
proposal in 2010,” such that “PJM’s proposal will not present a barrier to non-
synchronous resource$’”

. Need for Reform

11. Based upon this information, on November 19, 2016, the Commission issued a
Proposal to Revise Standard Generator Interconnection Agreements (NOPR) that
proposed to eliminate the exemptions for wind generators from the requirement to
provide reactive power as contained in pine formaLGIA, Appendix G to the

pro formalLGIA, and thepro formaSGIA.28 In the NOPR, the Commission sought
comment on: whether to remove the exemptions for wind generators from the reactive
power requirement; whether the current power factor range of 0.95 leading to

0.95 laggingasset forth in the existingro formaLGIA andpro formaSGIA, is

reasonable given the technology ubgdion-synchronous generators; whether newly

261d. P 28.
271d.

28 Reactive Power Requirements for Non-Synchronous Generbhliitice of
Proposed Rulemaking, 80 Fed Reg. 73,683 (Nov. 25, 2015), FERC Stats. & Regs.
132,712 (2015).
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interconnecting non-synchronous generators should only be required to produce reactive
power when thgeneator’'srealpower output is greater than 10 percent of nameplate
capacity andwhether the existing methods used to determaaetivepower

compensation are appropriate for wind generators and, if not, what alternatives would be
appropriate?®

12. Inresponse to the NOPR, 24 entities submitted commiéntest of which

generally support the proposed elimination of the exemptions. Hoveevee,
commenterseekclarification of various issues that fall into six broad categories:

(1) comments regarding where the reactive power requirement shomleldseireqthe

Point of Interconnection, the generator terminals, or elsewhere); (2) comments contesting
the proposal to require fully dynamic reactive power capability; (3) comments contesting
the proposal to require non-synchronous generators to maintain the required power factor
range only when the generator&al power outpuexceedslO percent of its nameplate
capacity;(4) comments on compensation methods for reactive power; (5) comments
seeking clarificatiorasto which non-synchronous resources the Final Rule will apply;

and (6) comments on tmeedfor regional flexibility.

291d. P 18.

30 SeeAppendix A for a list of entities that submitted comments and the shortened
names used throughout this Final Rule to describe those entities.
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. Discussion

13. The Commission finds that, given tbleangego the cost of providing reactive
powerby non-synchronous generatoaswell asthe growing penetration of such
generators, the reactive power requirements iptbéormalGIA and pro formaSGIA

are no longer just and reasonadéelareunduly discriminatory and preferential and,
thus,needto be revised.We have determined in thisnal Rule toapply comparable
reactive power requirements to non-synchronous generators and synchronous generators.
We recognze technological differences between non-synchrommasynchronous
generators still remainBecause of the configuration and means of producing power of
synchronous generators, these generators prdyig@micreactive poweat the Point of
Interconnection.Many commenters point out, however, that the advancements in
technology do not perm#fomenon-synchronous generators to provide dynamic reactive
powerat reasonable costtthe Point of Interconnection. Recognizing the differences
between the two categories of generatwahave determined to require non-
synchronous generators to provide dynamic reactive patiieehigh-side of the

generator substatiott.

31 This measurement point is different from Order No. 2003 requirement, which
measures the power factor at the Point of Interconnection. As an example, the generator
substation would be the substation for a wind generator that separates the low-voltage
collector system from the higher voltage elements of the Interconnection Customer
Interconnection Facilities that bring the generator’s energy to the Point of
Interconnection. Both thero formalLarge Generator Interconnection Procedures and the
pro formaSmall Generator Interconnection Procedures require interconnecting

(continued ...)
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14. The requirements adopted by this Final Rule are intended to ensure that all
generators, both synchronous and non-synchronous, are treated in a not unduly
discriminatory or preferential manner, as required by sections 205 and 206 of the FPA,
and to ensure sufficient reactive power is available on the bulk power syste@re
non-synchronous genei@s seek to interconnect and more synchronous generators retire.
15. We discuss below the issues raised in the comments.

A. Reactive Power Reqguirement for NonSynchronous Generators

1. NOPR Proposal

16. Inthe NOPR, the Commission proposed to eliminate the exemptions for wind
generators from the reactive power requirement, and thereby to require that all newly
interconnecting non-synchronous generators provide reactive pgaeaondition of
interconnectiory?

2. Comments

17. Most commenters agree that the current exemptions for wind generators from the
reactive power requirement are unjust, unreasonabteunduly discriminatory and

preferential due to increases in the number and size of non-synchronous generators, and

generators to provide a simplified one-line diagram of the plant and station facilities,
which will be appended to the interconnection agreement.

32 NOPR, FERC Stats. & Regs. 32,712 at P 12.
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advances in non-synchronous generator technofo@ommenters contend that

operation and planning of the bulk power system requires adequate levels of voltage
support, and that exempting wind generators from the reactive pesngrement may

inhibit the proper operation of the bulk powgs®m3* Specifically, commenters assert

that non-synchronous generators are increasingly replacing synchronous generators,
which is resulting in a decrease in the amount of dynamic reactive power available to the
transmission systef. Commenters also contend that the inverters used by most non-
synchronous generators today are manufactured with the inherent capability to produce
reactive powef® Therefore, commenters generally support the Commission’s proposal

to create comparable reactive power requirements for non-synchronous and synchronous

generators! While the Public Interest Organizations support the removal of the

33 EEl Comments at 5; Indicated NYTOs Comments at 2-3; ISO/RTO Council
Comments at 4; ISO-NE Comments at 9-10; MISO Comments at 2.

34 CAISO Comments at 2-5; ISO/RTO Council Comments at 5; ISO-NE
Comments at 9; NERC Comments at 5-6; Six Cities Comments at 3-4.

35 CAISO Comments at-3; EEI Comments at 4-5; ITC Comments at 1-2; SCE
Comments at 2; SDG&E Comments at 2.

36 CAISO Comments at;3SO/RTO Council Comments at 5; MISO Comments at
2-3;: NaturEner Comments at 2; NERC Comments at 9; SCE Comments at 2.

37 CAISO Comments at;EEI Comments at 6-7; EPSA Comments at 3; Idaho
Power Comments at 1; Indicated NYTOs Comments at 2; ISO/RTO Council Comments
at 4; ISO-NE Comments at 7-8; ITC Comments at 1; Lincoln Commentg;avISO
Comments at 1-2; NEPOOL Initial Comments at 6; SCE Comments at 2; SDG&E
Comments at 3.
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exemptions for wind generators from the reactive power requirement, they ask that the
Commission not impose unduly burdensome requirements on non-synchronous
generators®

18. Commenters argue that it is more effective to have a standard reactive power
requirement for wind generators than requiring transmission providers to show through a
System Impact Study the need for reactive power from an interconnecting wind generator
on a casdyy-case basis because a System Impact Study may not reflect the future needs
of the transmission systett. CAISO explains that deficiencies in reactive power support
may only become apparent when there are high levels of variable energy resources and
low demand, or when certain transmission infrastructure or synchronous generators are
out of service!?® Because System Impact Studies do not study all conditions, CAISO
contends they may not capture these deficiencies before a wind generator interconnects to
the transmission systefh. Therefore, CAISO, as well as the ISO/RTO Council, assert

that transmission providers may need to remedy deficiencies in reactive power support

38 Public Interest Organizations Comments at 1.

39 CAISO Comments at-8; EEI Comments at 5-6; ISO/RTO Council Comments
at 5:1ISO-NE Comments at 2.

40 CAISO Comments at 4.

“d.
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that were not identified through a System Impact Study through authorization and
development of transmission infrastructure upgrddes.

19. Commenters argue that relying on transmission system upgrades after a wind
generator interconnects, or relying on more recently intercagshgeneration resources,

to meet reactive power deficiencies may shift the cost of providing reactive power from
one interconnection customer to another. Specifically, if a System Impact Study does not
show that an earlier interconnecting wind generator needs to provide reactive power, but,
as a result of the combination of existing and new wind generators, a System Impact
Study for a later interconnecting wind generator does make that showing, the newer
interconnecting wind generator would have the entire burden of supplying reactive power
instead of sharing equally with the other wind generators creating the need for reactive
power® Further, commenters assert that requiring transmission providers to show
through a System Impact Study the need for reactive power from interconnecting wind
generators leads to delays and increased costs in processing interconnection“fequests.
Commenters argue that a uniform reactive power requirement for non-synchronous

generators may result in reduced costs for wind development by allowing standardization

42 CAISO Comments at;4SO/RTO Council Comments at 5.

43 |ISO/RTO Council Comments at 5; Union of Concerned Scientists Comments at
4-5.

44 SO-NE Comments at 2, 4, 10; NEPOOL Initial Comments at 5.
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of components and equipmehtAdditionally, ISONE argues that the difficulty in
demonstrating a need for reactive power through a System Impact Study has resulted in
some wind generators not being required to install reactive power equipment and,
consequently, not being able to deliver real power during certain system conditions as a
result of insufficient reactive power capabilffy.According to ISO-NE, this situation has
resulted in transmission system operators needing to curtail wind generators as a result of
unstudied real-time system characteristfcs.

20. Several independent system operators (ISOs) and regional transmission
organizations (RTOs) have been developing new reactive power requirements and
procedures to address deficiencies in the current method of requiring transmission
providers to show through a System Impact Study that reactive power from an
interconnecting wind generator is necessary to ensure safety or relibility.

3. Commission Determination

21. Based on the comments filed in response to the NOPR, and the record in the PIM

and ISO-NE proceedings accepting PIM’s and ISO-NE’s reactive power requirements for

45 Indicated NYTOs Comments at 2; Joint NYTOs Comments at 2.
46 ISO-NE Comments at 5.
471d. at 6.

48 CAISO Comments at-2; ISO-NE Comments at 6;: NEPOOL Initial Comments
at 4.
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non-synchronous generatdfethe Commission adopts in this Final Rule reactive power
requirements for newly interconnecting non-synchronous generators, as discussed in
greater detail below. We find the continued exemptions from the reactive power
requirement in thero formaLGIA and thepro formaSGIA for newly interconnecting

wind generators to be unjust, unreasonable, and unduly discriminatory and preferential.
22. Non-synchronous generators other than wind generators currently are not exempt
from the reactive power reqeimentin thepro formaLGIA and pro formaSGIA,*°

although the Commission has treated otlipesof non-synchronous generators in the

same manner as wind generatonsa casdy-case basi8t We proposed in the NOPR

49 0n April 15, 2016, after issuing the NOPR and receiving comments, the
Commission pproved ISGNE’s proposal to eliminate the exemptions for wind
generators from the reactive power requiremé®0© New England Inc155 FERC
1 61,031 (2016). The Commission previously accepted PJM’s similar projsesal.
PJM Interconnection, L.L.C151 FERC 1 61,097 (2015).

0 Order Nos. 2003, 661, and 2006 explicitly exempted only wind generators from
the reactive power requiremereeOrder No. 661, FERC Stats. & Regs. 1 31,186 at
P 106 (“While we are not applying the Final Rule Appendix G to non-wind technologies,
we may do this in the future, or take other generic or case-specific actions, if another
technology emerges for which a different set of interconnection requirements is
necessary.”).

1 See Nevada Power Cd.30 FERC 1 61,147, at P 27 (2010) (“[C]onsistent with
our requirements for all wind facilities in Order No. 661, the Commission will require
based on the facts of this case, that, before Nevada Power may require El Dorado’s solar
facility to be capable of providing reactive power, Nevada Power must show, through a
system impact study, that such a requirement is necessary to ensure the safety or
reliability of the grid.”);id. P 24 (“We agree . . . that this is not the appropriate
proceeding in which to make a generic determination on whether to extend to solar
generators wind power’s exemption from the requirement to provide reactive power
support.”).
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to apply the Final Rule to aflon-synchronougenerators, and received no adverse
comments. Tis Final Rulewill apply to all newly interconnecting non-synchronous
generators that have not yet executed a Facilities Study Agreement as of the effective
date of this Final Rule.

23. Older wind turbine generators consumed reactive power, but, because they did not
use inverters like other n@ynchronous generatotbey lacked the capability to produce
and control reactive power without the use of costly equipfieBased on
technologicalmprovements since the Commission created the exemptions for wind
generators, requiring newly interconnecting wind generators to provide reactive power is
not the obstacle to the development of wind generation that it was when the Commission
issued Order Nos. 2003, 661, and 28b6én particular, the wind turbines being installed
today are generally Type Il and Type IV inverter-based turbihesiich are capable of

producing and controlling dynamic reactive power, which was not the case in 2005 when

52E.g, NOPR, FERC Stats. & Regs. {32,712 at P 17.
53 Order No. 661, FERC Stats. & Regs. 1 31,186 at PP 50-51.

>4 As discussed above, in exempting wind generators from the reactive power
requirement, the Commission sought to avoid creating an obstacle to the development of
wind generation. For example, in Order No. 661, the Commission was concerned with
“remov[ing] unnecessary obstacles to the increased growth of wind generatioR.50.

5 A Type Il wind turbine is a nosynchronous wountbtor generator that has a
three phase AC field applied to the rotor from a partially-rated power-electronics
converter. A Type IV wind turbine is an AC generator in which the stator windings are
connected to the power system through a fully-rated power-electronics converter. Both
Type Il and Type IV wind turbines have inherent reactive power capabilities.
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the Commission exempted wind generators from the reactive power requirement in Order
No. 661°°

24.  We therefore conclude that improvements in technology, and the corresponding
declining costs for newly interconnecting wind generators to provide reactive power,
make it unjust, unreasonable, and unduly discriminatory and preferential to exempt such
non-synchronous generators from the reactive power requirement when other types of
generators are not exempt. Further, requiring all newly interconnecting non-synchronous
generators to design their Generating Facilities to maintain the required power factor
range ensures they are subject to comparable requirements as other getierators.

25. The Commission also oncerned thaas the penetration oon-synchronous
generators continues to grow, exempting a class of generators from providing reactive
power could create reliability concerns, especially if those generators represent a
substantial amount of total generation in a particular region, or if many of the resources
that currently provide reactive power are retired from operation. In addition, as noted
above, maintaining the exemptions for wind generators places an undue burden on

synchronous generators to supply reactive power without a reasonable technological or

%6 1d. PP 5051.

>’ Seee.g, Sw. Power Pool, Inc119 FERC 1 61,199, at P 29 (“Providing
reactive power within the [standard power factor range] is an obligation of a generator,
and is as much an obligation of a generator as, for example, operating in accordance with
Good Utility Practice.”)prder on reh’g 121 FERC 1 61,196 (2007).
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cost-based distinction between synchronous and non-synchronous gertérators.
Therefore, the Commission concludes that the continued exemptions from the reactive
power requirement for newly interconnecting wind generators are unjust, unreasonable,
and unduly discriminatory and preferential. For these reasons, the Commission revises
thepro formalLGIA, Appendix G to thgro formaLGIA, and thepro formaSGIA to

eliminate the exemptions for wind generators from the reactive power requirdment.

8 SeePJM Interconnection, L.L.C151 FERC ¥ 61,097 at PRayment for
Reactive PowerCommission Staff Report, Docket No. AD14-7, app. 1 (Apr. 22, 2014).

9 The Final Rule does not revise any regulatory t&kie Final Rule revises the
pro formaLGIA andpro formaSGIA in accordance with section 35.28(f)(1) of the
Commission’s regulations, which provides: “Every public utility that is required to have
on file a non-discriminatory open access transmission tariff under this section must
amend such tariff by adding the standard interconnection procedures and agreement and
the standard small generator interconnection procedures and agreement required by
Commission rulemaking proceedings promulgating and amending such interconnection
procedures and agreements, or such other interconnection procedures and agreements as
may be required by Commission rulemaking proceedings promulgating and amending the
standard interconnection procedures and agreement and the standard small generator
interconnection procedures and agreement.” 18 C.F.R. § 35.28(f)(1) (ZHb).
Integration of Variable Energy Resour¢c€&@rder No. 764, FERC Stats. & Regs.
1 31,331, at PP 343-345 (adopting this regulatory text effective September 11, 2012),
order on reh’g and clarificationOrder No. 764-A, 141 FERC 1 61,232 (20XityHer on
clarification and reh’g Order No. 764-B, 144 FERC 9 61,222 (2013). While not revising
regulatory text, the Commission is using the process provided for rulemaking
proceedings, as defined in 5 U.S.C. § 551(4)-(5) (2012).
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B. Power Factor Range, Point of Measurement, and Dynamic Reactive
Power Capability Requirements

1. NOPR Proposal

26. The Commission proposed in the NOPR as part of the reactive power
requirements for non-synchronous generators to require all newly interconnecting non-
synchronous generators to design their Generating Fadititraintaina composite

power delivery at continuous rated power output at the Point of Interconnection at
power factomwithin therange of 0.95 leading to 0.95 laggitfgFurther, the Commission
proposed to require that the reactive power capability installed by non-synchronous
generators be dynamfe.

2. Comments

27. Several commenters support the Commission’s proposal to measure the reactive
power requirement at the Point of InterconnectorCommenters note d@h measuring

the reactive power requirement at the Point of Interconnection is consistent with the
current requirement in thero formaLGIA for measuring the reactive power requirement
where a transmission provider’'s System Impact Study shows the need for reactive power

from an interconnecting wind generatdrMidwest Energy argues that transmission

®0 NOPR, FERC Stats. & Regs. 1 32,712 at P 16.
®11d. P 14.

62 CAISO Comments at;@&EI Comments at 8; Indicated NYTOs Comments at 4;
Midwest Energy Comments at 9; NERC Comments at 9.

63 CAISO Comments at;@&ElI Comments at 7.
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providers are only concerned with power factor and voltage at the Point of
Interconnectior?* CAISO asserts that measuring the reactive power requirement at the
Point of Interconnection gives interconnection customers flexibility in how they design
their generator projects to meet the reactive power requirdthéSO states that

inverter manufacturers informed CAISO that current inverters used by most non-
synchronous generators are capable of producing 0.95 leading and 0.95 lagging reactive
power at full real power output at the generator’s Point of Interconne€tibiextEra
acknowledges that the common approach within ISOs/RTOs is to measure reactive power
at the Point of Interconnection, but suggests that if reactive power is measured at the
Point of Interconnection, then the Commission should maintain the flexibility for non-
synchronous generators to meet that requirement using static reactive power devices if
agreed to by the transmission provider, as provided for in Appendix G poatierma

LGIA.®" NaturEner asserts that, depending on the length of the collector system,
transformer substation characteristics, and the length of the Interconnectiom@usto
Interconnection Facilities from the generator terminals to the Point of Interconnection, it

may not be possible for non-synchronous generators to meet the 0.95 leading to

64 Midwest Energy Comments at 9.
6 CAISO Comments at.6
d. at 3.

67 NextEra Comments at 10-11.
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0.95 lagging reactive power requirement at the Point of Interconnection without installing
additional equipmerf

28. On the other hand, some commenters disagree with the NOPR proposal and argue
that the reactive power requirement should be measured at the generator terminals rather
than at the Point of Interconnection for neyrchronous generatarsThey assert that
measuring at the Point of Interconnection would result in significantly higher costs for
non-synchronous generators than measuring at the generator terminals. They also argue
that, because of the often significant distance between non-synchronous generator
terminals and the Point of Interconnection, measuring the reactive power requirement for
non-synchronous generators at the generator terminals would result in a reactive power
requirement that is comparable to measuring at the Point of Interconnection for
synchronous generatots.AWEA and LSA contend that synchronous and non-
synchronous generators are not similarly situated due to the fact that non-synchronous
generators are typically located geographically and electrically farther from the Point of
Interconnection than synchronous generatdrgherefore, AWEA and LSA request that
non-synchronous generators have the option to meet the reactive power requirement at

the generator terminals, even if the requirement at that point is more stringent

68 NaturEner Comments at 3.

% AWEA and LSA Comments at 12; Joint NYTOs Comments at 3-4; Public
Interest Organizations Comments at 2; Union of Concerned Scientists Comments at 3.

0 AWEA and LSA Comments at 12.
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(e.g., 0.95 leading to 0.90 lagging) than at the Point of InterconnéétiAdVEA and

LSA note that they supported the independent entity variation from Order No. 661 in
PJM in part because the reactive power requirement is measured at the generator
terminals’?

29. Some ommenters argue that, due to the configuration of typical non-synchronous
generators, additional investment is required to supplement the inherent dynamic reactive
power capability of the generators to meet the reactive power requirement at the Point of
Interconnection; therefore, they assert that requiring measurement at the Point of
Interconnection would reset the costs for non-synchronous generators to a level higher
than that which the Commission considered in approving PJM’s independent entity
variation”® In addition to equipment investment, AWEA and LSA contend that, in many
situations, providing excess reactive power at the generator ternamaéet the reactive
power requirement at the Point of Interconnection would result in a large decrease in real
power output, and accompanying lost opportunity costs and losem@ssion, zerduel

cost energy* Similarly, NaturEner argues that the proposed power factor range of 0.95

leading to 0.95 lagging is only reasonable if the reactive power requirement is measured

11d. at 10, 12-13.
21d. at 10-11.

3 AWEA and LSA Comments at 10-12: NextEra Comments at 9; Union of
Concerned Scientists Comments at 3-4.

4 AWEA and LSA Comments at 11.
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at the generator terminal3.NaturEner contends that measuring the reactive power
requirement at the generator terminals will result in sufficient voltage control at the Point
of Interconnectior’® Alternatively, NaturEner also suggests that it would be reasonable
to require a power factor range of 0.95 leading to 0.95 lagging at the generator
substation’.” Finally, NaturEner argues that any additional reactive power needs could be
determined in a System Impact Study.

30. While CAISO allows synchronous generators to provide reactive power at the
generator terminals, CAISO does not support providing this option to non-synchronous
generators. CAISO argues that measuring the reactive power requirement at the
generator terminals is inappropriate for non-synchronous generators because non-
synchronous generators often use multiple transformers, collection circuits, and
substations to transmit real power across lenfyiterconnection Customer

Interconnection Facilities from the generator terminal to the Point of Interconnection,
reducing the amount of reactive power that reaches the transmission system. In contrast,
CAISO explains that the configuration of synchronous generators typically involves a

single transformer and short Interconnection Customer Interconnection Facilities from

> NaturEner Comments at 3.
81d. at 3-4.
71d. at 3.

81d. at 4;see alsdMidwest Energy Comments at 10.
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the generator terminal to the Point of Interconnection, making measuring the reactive
power requirement at the generator terminals for synchronous generators appropriate for
ensuring that sufficient reactive power is provided to the transmission s{stem.

31. Astothe Commission’s proposal tequirefully dynamic reactive power

capability, commenters in support argue that requiring dynamic reactive power capability
allows generators to operate across a broader range of operating conditions than allowing
static reactive power devic€%.ISO-NE asserts that requiring fully dynamic reactive

power capability is consistent with the historic requirement that synchronous generators
provide dynamic reactive pow&t.ISO-NE contendshat generators are more effective

at providing dynamic reactive power compared to transmission infrastrdéture.

32. Conversely, other commenters disagree with the proposal to require fully dynamic
reactive power capability. SDG&E contends that such a requirement is not necessary and
that allowing non-synchronous generators to use static reactive power devices to meet the
reactive power requirement will provide flexibility to generator developers and keep

costs at a reasonable le¥8ISDG&E suggests that the dynamic reactive power

9 CAISO Comments at 6-7.

80 EEI Comments at 8; ISO-NE Comments at 8.
811SO-NE Commats at 8.

821d. at 9.

83 SDG&E Comments at-3.



Docket No. RM16-1-000 -28 -

capability requirement only be for 0.985 leading to 0.985 lagging reactive power
capability® Other commenters assert that the exigpimgformalLGIA andpro forma

SGIA neither define “dynamic” reactive power capability, nor specify a mix of static
versus dynamic reactive power capability that a generator must maintain, and that the
Commission should not specify such a mix in this proceetiriRather, AWEA and

LSA argue that it would be discriminatory to require non-synchronous generators to
maintain fully dynamic reactive power capability because their configuration results in
significant loss of dynamic reactive power from the generator terminal to the Point of
Interconnection. Instead, AWEA and LSA argue that static reactive power daxéces
necessary and effective supplement the dynamic reactive power capability of the
generator to provide reactive power at the Point of Interconnetion.

33. NextEra argues that if the proposed reactive power requirement is for fully
dynamic reactive power capability, then measuring the requirement at the generator
terminals for non-synchronous generators is required to ensure comparable treatment to
synchronous generatots.NextEra contends that the cost of providing reactive power is

manageable at the Point of Interconnection if the flexibility provided in section 9.6.1 of

841d. at 4.

8 AWEA and LSA Comments at 8; EEI Comments at 8; Midwest Energy
Comments at 5; NextEra Comments at 6.

8 AWEA and LSA Comments at 8ee alsdMlidwest Energy Comments at 6.

87 NextEra Comments at 9-10.
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thepro formaLGIA is maintained and the reactive power requirement can be met with
static reactive power devices, but that the requirement could be cost-prohibitive if non-
synchronous generators are required to install dynamic reactive power dvices.
Commenters request that the Commission clarify that it did not intend to specify that a
non-synchronous generator must e reactive power requirement with only dynamic
reactive power capabilit§? Specifically, NextEra argues that the Commission should not
remove paragraph A.ii of Appendix G to the formaLGIA because it provides

important provisions regarding the types of devices that can be used to meet the reactive
power requirement®

3. Commission Determination

34. We will require the reactive power requirements inghleformalGIA and

pro formaSGIA for non-synchronous generators to be measured at the high-side of the
generator substation. Newly interconnecting non-synchronous generators will be
required to design their Generating Facilities to maintain a composite power delivery at
continuous rated power output at the high-side of the generator substation. At that point,
the non-synchronous generator must provide dynamic reactive power within the power

factor range of 0.95 leading to 0.95 lagging, unless the transmission provider has

81d. at 9; NextEra Supplemental Comments at 4.

8 AWEA and LSA Comments at 9; Midwest Energy Comments at 6; NextEra
Comments at 7.

9 NextEra Comments at 8.
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established a different power factor range that applies to all non-synchronous generators
in the transmission provider’s control area on a comparable ¥asis.ensure there is no
undue discrimination, we clarify that the ability of a transmission provider to establish
different requirements is limited to establishing a different power factor range, and not to
the other reactive power requirements.

35. Non-synchronous generators may meet the dynamic reactive power requirement
by utilizing a combination of the inherent dynamic reactive power capability of the
inverter, dynamic reactive power devices (e.g., Static VAR Compensators), and static
reactive power devices (e.g., capacitors) to make up for losses. In developing this
reactive power requirement for non-synchrongeserators, the Commission is

balancing the costs to newly-interconnecting non-synchronous generators of providing
reactive power with the benefits to the transmission system of having another source of
reactive power.

36. Although the Commission in the NOPR considered measuring the reactive power
requirements for non-synchronous generators at the Point of Interconnection, we are

persuaded by commenters’ arguments that requiring fully dynamic reactive power

91 Under these provisions, transmission providers may establish a different power
factor range for synchronous or non-synchronous generators as long as the requirement
applies to all generators in each class on a comparable Bag®rder No. 2003, FERC
Stats. & Regs. 1 31,146 at P 542 (“We adopt the power factor requirement of 0.95 leading
to 0.95 lagging because it is a common practice in some NERC regions. If a
Transmission Provider wants to adopt a different power factor requirement, Final Rule
LGIA Article 9.6.1 permits it to do so as long as the power factor requirement applies to
all generators on a comparable basis.”).
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capability at the Point of Interconnection may result in significantly increased costs for
non-synchronous generators in meeting the reactive power requirétéitsse added

costs will ultimately be borne by customers, whether through reactive power payments in
regions that compensate for reactive power capability, or through elevated prices for
capacity or energy in regions that do not compensate for reactive power capability. In
contrast, measuring the reactive power requirements at the high-side of the generator
substation, rather than at the Point of Interconnection, will be less expensive for non-
synchronous generators because a greater amount of the inherent dynamic reactive power
capability of the inverters associated with non-synchronous generators will be available
at the high-side of the generator substation than at the Point of Interconnection.

37. In adopting the Point of Interconnection as the point of measurement for large

wind plants in Order No. 661, the Commission balanced thelyasase reactive power
requirement with the needs of the transmission sy8tertere, we remove the cabg-

case approach, and require that all newly interconnecting non-synchronous generators
provide reactive power as a condition of interconnection. By requatingewly
interconnecting non-synchronous generators to provide reactive power, we are increasing

the amount of reactive power available to meet transmission system needs, and, at the

92 See, e.g.NaturEner Comments at 3 (“Based on the above technological and
cost-based reasons, NaturEner believes the +/- 0.95 requirement is reasonable if the
Proposed Rule is refined to measure the requirement at the wind turbine terminals (or as
an alternative at the wind farm substation), and not at the Point of Interconnection.”).

9 Order No. 661, FERC Stats. & Regs. 1 31,186 at P 59.
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same time, balancing the costs to non-synchronous generators of providing that reactive
power by measuring the requirements at the high-side of the generator substation.

38.  Similarly, in Order No. 661, the Commission was not convinced that dynamic
reactive power capability was needed from every wind generator, and so adopted the
caseby-case approactf. However, with the increasing penetration of wind generation

and retirement of traditional synchronous generators, which provided dynamic reactive
power capability to the transmission system, we now find it is necessary to require
dynamic reactive power capability from all new generators. The dynamic reactive power
capability may be achieved at the high-side of the generator substation at lower cost
compared to dynamic reactive power at the Point of Interconnection by systems using a
combination of dynamic capability from the inverters plus static reactive power devices
to make up for losses. Therefore, this Final Rule gives non-synchronous generators the
flexibility to use static reactive power devices to make up for losses that occur between
the inverters and the high-side of the generator substation, so long as the generators
maintain 0.95 leading to 0.95 lagging dynamic reactive power capability at the high-side
of the generator substation.

39.  While measuring the reactive power requirements at the Point of Interconnection
would provide the greatest amount of reactive power to the transmission system, the costs

associated with providing that level of reactive power do not justify the added benefit to

%1d. P 66.
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the transmission systeff. In fact, one of the reasons for undertaking this rulemaking
proceeding was the Commission recognized that the cost of providing reactive power
may no longer present an obstacle to the development of wind generation. On the other
hand, measuring the reactive power requirements at the Generating Facilities would
likely result in very little reactive power being provided to the transmission system but
would be relatively inexpensive to implement for the non-synchronous generator. The
high-side of the generator substation represents a middle ground. It is located beyond the
low voltage collector systems where significant reactive power losses occur, resulting in
more reactive power provided to the transmission system than a requirement at the
Generating Facilities, while being less expensive to implement than a requirement at the
Point of Interconnection. We find that measuring the reactive power requirements at the
high-side of the generator substation reasonably balances the need for reactive power for
the transmission system with the costs to non-synchronous generators of providing

reactive power.

% See ISO New England Indariff Filing, Transmittal Letter, Docket No. ER16-
946-000, at 17 (filed Feb. 16, 2016) (“[T]he proposed requirements provide for the
reactive capability to be measured at the high-side of the station transformer rather than at
the Point of Interconnection to account for the long generator leads through which many
wind generators are interconnecting to the New England system — as long as
approximately 50-80 miles between the generator collector transformer and the Point of
Interconnection. There is no benefit to the generator, and little benefit to the system, to
force the generator to provide voltage support all the way to a Point of Interconnection
that is very remote, and it is not necessarily even achievable to effectively transfer such
guantities of reactive power over such distancese®; alsiNextEra Supplemental
Comments at 3-4.
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40. We find establishing dynamic reactive power requirements at the high-side of the
generator substation preferable to the suggestion in the comments that, at relative equal
cost, reactive power could be provided at the Point of Interconnection as long as the
inherent dynamic reactive power produced by the generator can be enhanced with static
reactive power capability. By establishing dynamic reactive power requirements at the
high-side of the generator substation, nhon-synchronous generators will be able to provide
faster responding and more continuously variable reactive power capability than if they
provide static reactive power capability at the Point of Interconnection. In addition,
requiring dynamic reactive power capability allows generators to operate across a broader
range of operating conditions than allowing static reactive penleancement¥

C. Real Power Output Level

1. NOPR Proposal

41. The NOPR proposed to require newly interconnecting non-synchronous generators
to design their Generating Facilities to maintain the required power factor range only

when the generator’s real power output exceeds 10 percent of its nameplate apacity.

% EEI Comments at 8; ISO-NE Comments asée also ISO New England Inc.
Tariff Filing, Transmittal Letter, Docket No. ER16-946-000, at 19 (filed Feb. 16, 2016)
(“[Iln New England’s experience, the implementation of the reactive power exemption
has disadvantaged wind generators seeking to interconnect, putting burdens on the study
process not experienced for conventional generators and compromising their ability to
operate through various system conditions once interconnected, a situation that leads
system operators to curtail wind farm output for system reliability reasons.”).

9 NOPR, FERC Stats. & Regs. { 32,712 at P 15 (c@firder No. 661, FERC
Stats. & Regs. 1 31,186 at P 46).
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The proposegro formalLGIA would state: “Non-synchronous generators shall only be
required to maintain the above power factor when their output is above 10 percent of the
Generating Facility Capacity’® The Commission stated its understanding that the
inverters used by non-synchronous generators were not capable of producing reactive
power when operating below 10 percent of nameplate cagdcity.

2. Comments

42. Several commenters support the 10 percent exemption given current inverter
technology:® EEI notes that the Commission uses both “generator nameplate capacity”
and “Generator Facility Capacity” in reference to the 10 percent exemption, and requests
that the Commission clarify that the correct term is “Generator Facility Cap&tit{-he
ISO/RTO Counciktates that its ISO/RTO members do not uniformly agree that the

10 percent exemption is appropriate and want to be able to establish rules based on their
individual situationg®? Similarly, the Indicated NYTOs support the Commission

allowing regional variation on the 10 percent exemption within a reasonable range based

%|d. P 16. The Commission proposed similar revisions t@thdormaSGIA:
“Non-synchronous generators shall only be required to maintain the above power factor
when their output is above 10 percent of the generator nameplate capkatity.”

91d. P 15 (citingOrder No. 661, FERC Stats. & Regs. 1 31,186 at)P 46

100 EEl Comments at 9; NaturEner Comments at 4; NERC Comments at 10; SCE
Comments at 3; NextEra Comments at 11.

101 EEl Comments at 9-10.

192]SO/RTO Council Comments at 3.
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on existing regional requirements (up to an exemption for below 25 percent real power
output)103

43. AWEA and LSA and the Joint NYTOs argue that the 10 percent exemption should
be increased to 25 percent, consistent with what the Commission approveditf PIM.
AWEA and LSA assert that the ability of non-synchronous generators to provide reactive
power can be reduced when individual generators within the plant are not producing real
power, such that the 10 percent operating threshold is insuffi€fent.

44. Other commenters oppose the 10 percent exemption, arguing that it is not
necessary given the technology available to non-synchronous gen&tafbhese
commenters contend that some inverters can produce reactive power at zero real power
outputl®” Additionally,ISO-NE argues that requiring non-synchronous generators to be
capable of providing reactive power at all output levels will further technological
development and advancemé?#t.ISO-NE asserts that if the Commission adopts the

10 percent exemption, it should limit the exemption to only wind generators because non-

103 Indicated NYTOs Comments at 4.
104 AWEA and LSA Comments at 13; Joint NYTOs Comments at 3.
105 AWEA and LSA Comments at 13.

106|SO-NE Comments at 13lidwest Energy Comments at 9; MISO Comments
at 3.

1071SO-NE Comments at 14NaturEner Comments at 4.

108|SO-NE Comments at 14.
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synchronous generators other than wind generators have not had an exemption from the
reactive power requirement and it is inappropriate to create a new exemption for these
generators®

45.  MISO requests that non-synchronous generators be required to produce reactive
power at low and zero-voltage conditions to ensure the robustness of the transmission
systemt'® Similarly, Midwest Energy argues that the Commission has not fully
considered the high levels of reactive power generated by lightly loaded interconnection
facilities associated with non-synchronous generdtérsdidwest Energy explains that

its largest events of excess reactive power production have occurred when non-
synchronous generators are producing less than 10 percent of their nameplate capacity.
Midwest Energy asserts that it may be necessary for non-synchronous generators to
install static inductors to absorb reactive power in these situations. Therefore, according
to Midwest Energy, requiring non-synchronous generators to provide reactive power at
all levels of real power output would prevent potential high voltage reliability

concerns-1?

1091d, at 14-15.
110 MISO Comments at 3.
111 Midwest Energy Comments at 2-3.

121d. at 8.
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46. AWEA and LSA request clarification regarding the proposal in the NOPR that
non-synchronous generators be required to maintain a “composite power delivery at
continuous rated power output at the Point of Interconnection at a power factor within the
range of 0.95 leading to 0.95 lagging® AWEA and LSA argue that this language can

be interpreted as either requiring non-synchronous generators to provide reactive power
proportionate to the actual output of the generator, or to provide reactive power within
the full power factor range based on the maximum output of the generator no matter the
actual output of the generatdf. AWEA and LSA contend that the first interpretatioa—
reactive power requirement proportionate to actual output—is the most reasonable
interpretationt’®> NERC asserts that the second interpretation is cofi®ect.

3. Commission Determination

47. We will not adopt the 10 percent exemption proposed in the NOPR in this Final
Rule and will instead require all newly interconnecting non-synchronous generators to

design their Generating Facilities to meet the reactive power requirements at all levels of

113 AWEA and LSA Comments at 5; NOPR, FERC Stats. & Regs. 132,712 at
P16

114 AWEA and LSA Comments at 5-7 (explaining that the first interpretation will
result in a triangular PQ curve, while the latter will result in a rectangular PQ curve);
see alstNERC Comments at 9.

115 AWEA and LSA Comments at 6.

116 NERC Comments at 9.
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real power output, as is already required of synchronous genefrdtédishough several
commenters support the 10 percent exemptidand some commenters support

increasing that threshold to 25 perc&fitwe find, on balance, that requiring non-
synchronous generators to provide reactive power at all levels of real power output
appropriately recognizes the capabilities of existing non-synchronous generation
technologies and creates requirements that are comparable to the existing requirement for
synchronous generators. Additionally, by maintaining the reactive power requirement at
all output levels, nosynchronous generators will mitigate potential evaltage

concerns on lightly loaded Interconnection Customer Interconnection Facilities of a non-
synchronous generator when operating at low real power output.

48.  While some commenters argue that technical limitations exist that prevent non-
synchronous generators from providing adequate reactive power at lower levels of real
power output, and note that the Commission approved a 25 percent exemption in PJM,
several commenters indicate that non-synchronous genesatarapable of providing

reactive power at all levels of real power outpdt Although the Commission approved

117 Section 9.6.1 of thpro formalLGIA and section 1.8.1 of thaero formaSGIA.

118 EEl Comments at 9; NaturEner Comments at 4; NERC Comments at 10: SCE
Comments at 3; NextEra Comments at 11.

119 AWEA and LSA Comments at 13; Joint NYTOs Comments at 3.

120|SO-NE Comments at 13lidwest Energy Comments at 9; MISO Comments
at 3.
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a 25 percent exemption in PJM, that was pursuant to a section 205 filing with broad
stakeholder support. We now act on a more comprehensive record and take action
generically to apply to all transmission provid&s.Moreover, while not all non-
synchronous generators are currently designed to maintain reactive power capability at all
levels of real power output, modern inverters can be designed to provide this capability.
We agree with ISO-NE’s comments that imposing this requirement will help encourage
further technological development, such that the bulk power system will ultimately
receive higher quality and more reliable reactive power service from all generators.

49. As for AWEA and LSA’s and NERC'’s requested clarifications, we clarify that the
amount of reactive power required from non-synchronous generators should be
proportionate to the actual output of the generator, such that a 100 MW generator would
be required to provide approximately 33 MVAR of reactive power when operating at
maximum output (100 MW), and approximately 3.3 MVAR when operating at 10 MW,
and so on. This addresses some commenters’ concerns that sometimes not all non-
synchronous generators at a particular location are operating at a given time (e.g., only
50 of 100 wind turbines are actually spinning or 1/3 of solar panels are covered by

clouds), without creating an unnecessary exemption for non-synchronous generators.

121 As discussed below, to the extent an ISO or RTO seeks to maintain an existing
exemption, it can include such a request in its compliance filing as an independent entity
variation and the Commission will consider the request at that time based on the
argunents provided.
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D. Compensation

1. NOPR Proposal

50. The Commission stated in the NOPR that non-synchronous generators are eligible
for the same payments for reactive power as all other generators, consistent with the
compensation provisions of tipeo formaLGIA andpro formaSGIA.*??> The

Commission proposed that any compensation for such non-synchronous generators
would be based on the cost of providing reactive power, but noted that the cost to a wind
generator of providing reactive power may not be easily estimated using existing methods
that are applied to synchronous generatétsTherefore, the Commission sought

commenton whether these existing methods are appropriate for wind generators and, if
not, what alternatives would be appropritte.

2. Comments

51. Several commenters support the Commission’s proposal to require transmission
providers to compensate non-synchronous generators for reactive power on a comparable

basis as synchronous generators, provided that non-synchronous generators provide

122NOPR, FERC Stats. & Regs. 32,712 at P 12 (citing Order No. 2003-A, FERC
Stats. & Regs. 1 31,160 at P 41€9¢ alssections 9.6.3 and 11.6 of theo formaLGIA
and sections 1.8.2 and 1.8.3 of gre formaSGIA.

122NOPR, FERC Stats. & Regs. 1 32,712 at P 12 (cRizmgment for Reactive
Power, Commission Staff Report, Docket No. AD14-7, app. 2 (Apr. 22, 2014)).

1241d. P 18 (citation omitted).
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comparable reactive power serviée.Other commenters seek clarification, or ask that
the Commission outline principles for compensafi®nOther commenters argue that the
Commission should not mandate a uniform approach to reactive power compettéation.
Finally, while some commenters ask that the Commission address the issue of reactive
power compensation, they assert that addressing reactive power compensation in this
rulemaking is outside the scope of the proceeéfifig.

3. Commission Determination

52. We will not change the Commission’s existing policies on compensation for
reactive power. &tiors 9.6.3 and 11.6 of the currently-effect® formaLGIA and

sections 1.8.2nd 1.8.30f the currentlyeffectivepro formaSGIA provide that the
transmission provider must compensate the interconnecting generator for reactive power
service when the transmission provider requests that the interconnecting generator
operate outside of the specified reactive power range. These sections also provide that if

the transmission provider compensates its own or affiliated generators for reactive power

125 CAISO Comments at;EEI Comments at 10; ISO/RTO Council Comments
at 7; MISO Comments at 3-4.

126 ISO/RTO Council Comments at 7; SDG&E Comments at 4-5; AWEA and
LSA Comments at 2-5; Public Interest Organizations Comments at 2-3; NextEra
Comments at 14.

127'Indicated NYTOs Comments at 4; ISO/RTO Council Comments at 7; SDG&E
Comments at 4; CAISO Comments at 8-9; Joint NYTOs Comments at 4; SCE Comments
at 3; Six Cities Comments at 2, 5-6.

128 EPSA Comments at 6; NextEra Comments at 14.
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service within the specified reactive power range, it must compensate all generators for
this service, and at what rate such compensation should be provided. While the
Commission asked for comments on principles for compensating non-synchronous
generators for reactive power, the comments, aside from noting that the AliRent
methodology?® does not translate to non-synchronous generation, did not provide a
sufficient record for determining a new method. Therefore, any non-synchronous
generator seeking reactive power compensation would need to propose a method for
calculating that compensation as part of its filing. We note, however, that Commission
staff is convening a workshop to explore reactive power compensation issues in the
markets operated by ISOs/RTOs on June 30, 2¢16.

E. Application of the Final Rule

1. NOPR Proposal

53. As a transition mechanism, the Commission proposed in the NOPR to apply the
reactive power requirements in this Final Rule to alllgenterconnecting non-
synchronous generators thas,of the effective date of this Final Rule, either: (1) have
not executedaninterconnection agreement; or (2) requestedahatterconnection

agreement be filed unexecuted that is still pending before the Commission. The

129See Am. Elec. Power Serv. Co@pinion No. 440, 88 FERC 61,141, at
61,45657 (1999).

130 SeeReactive Supply Compensation in Markets Operated by Regional
Transmission Organizations and Independent System Operitise of Workshop,
Docket No. AD16-17-000 (issued Mar. 17, 2016).
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Commission also propedto apply the reactive power requirements to all existing non-
synchronous generators making upgrades that require new interconnection iegtgrests
the effective date of the Final Rule. The Commission stated that it did not believe it
would be reasonable or necessary to require all existing wind generators to provide
reactive power because not all such generators are capable of providing reactive power
without incurring substantial costs to install new equipment. However, the Commission
proposed to require existing wind generators that make upgrades that require new
interconnection requests to conform to the new reactive power requirefftents.

2. Comments

54. CAISO and MISO support the Commission’s proposed application of the new
reactive power requirements to new and existing non-synchronous gen&fatosdSO
contends that interconnection customers should be required to adhere to the conditions of
interconnection at the time they execute an interconnection agreement. CAISO states
that, in its own reactive power stakeholder initiative, it proposed to apply a new reactive
power requirement to its April 2016 interconnection queue cluster and to all future
clusters. CAISO explains that, depending on the timing of the Final Rule, the new
reactive power requirements would apply to this same group of interconnecting

generators because they will not execute their interconnection agreements for at least one

BBINOPR, FERC Stats. & Regs. 132,712 at P 17.

132CAISO Comments at-6;: MISO Comments at 5-6.
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year after the study process begins. CAISO states that applying reactive power
requirements to these interconnecting generators would ensure these generators do not
lean on existing generators to provide reactive pdwer.

55. In contrast, some commenters argue that the Commission should not apply the
new reactive power requirements to generators that have begun oirbadg eeceived

their System Impact Study, depending on the requirements of the FinafRMN&/EA

and LSA contend that applying the proposed reactive power requirements to non-
synchronous generators that have begun their System Impact Study, or that have been in
the interconnection queue for some period of time without starting their System Impact
Study, may result in sizable costs and fundamental unfairness. AWEA and LSA argue
that such non-synchronous generators may not have been designed to meet the new
reactive power requirements and, therefore, may incur substantial equipment costs to
meet those requirement.

56. NextEra argues that the proposed application of the Final Rule to non-synchronous
generators that have not yet executed an interconnection agreement is unreasonable if the

Commission requires fully dynamic reactive power capability measured at the Point of

133 CAISO Comments at-b.
134 AWEA and LSA Comments at 14; NextEra Comments at 13.

135 AWEA and LSA Comments at 14-15.
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Interconnectiort3® NextEra asserts that requiring fully dynamic reactive power

capability at the Point of Interconnection would be a significant change to the status quo
and would render some investments made by non-synchronous generators that have
already received the results of their System Impact Study, but have not yet executed an
interconnection agreement, useless. According to NextEra, such a major shift could also
impose delays and additional costs related to the redesign, purchase, and installation of
additional equipment®’ NextEra contends that if the Commission allows for the use of
static reactive power devices to supplement the dynamic reactive power capability of
non-synchronous generators at the Point of Interconnection, the Commission would
merely be formalizing what is already common practice, and, therefore, that the proposed
application of the Final Rule would be reasonable. However, if the Commission requires
fully dynamic reactive power capability at the Point of Interconnection, NextEra asks that
the Final Rule not apply to non-synchronous generators that have received their System
Impact Study:3®

57. Some commenters also oppose the Commission’s proposal to apply the reactive

power requirements to existing non-synchronous generators making upgrades that require

136 NextEra Comments at 11.
1371d. at 12-13.

1381d. at 12.
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new interconnection requestS. AWEA and LSA assert that most upgrades do not

involve fundamental changes to the original technology, or to the hardware, but instead
simply involve software upgradé®’ Lincoln argues that applying the new reactive

power requirements to wind generators making upgrades could result in financial
detriment to entities that have previously entered into binding contracts to purchase wind
generation by exposing those entities to unforeseen expenses not contemplated when they
entered into the contractst AWEA and LSA request that the new reactive power
requirements only apply to upgrades on a dgsease basis, depending on the outcome

of the relevant interconnection study, and only to the incremental capacity requested
through the upgrad&? AWEA and LSA also request that the Commission clarify what
constitutes a “Material change” to a generator that would trigger a new interconnection

study43

139 AWEA and LSA Comments at 14; Lincoln Comments at 2.
140 AWEA and LSA Comments at 14.

141 lincoln Comments at 2.

142 AWEA and LSA Comments at 14-15.

1431d. at 15.
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58. SDG&E requests that the Commission clarify that the proposed reactive power
requirements would appto all non-synchronous generators and not to just wind
generators#

3. Commission Determination

59. We will apply the requirements of this Final Rule to all newly interconnecting
non-synchronous generators that have not yet executed a Facilities Study Agi®erment

of the effective date of this Final Rule. We will not apply the requirements of this Final
Rule to existing non-synchronous generators making upgrades to their Generating
Facilities that require new interconnection requests. However, such a generator may be
required to provide reactive power if a transmission provider determines through that
generator’'s System Impact Study that a reactive power requirement is necessary to ensure
safety or reliability. The transition mechanism we establish in this Final Rule allows
non-synchronous generators currently in the process of interconnecting to complete the
interconnection process without unreasonable delay or expense.

a. Newly Interconnecting NonSynchronous Generators

60. While the Commission proposed in the NOPR to apply the requirements of the

Final Rule to all nely interconnecting non-synchronous generators that hawsehot

144 SDG&E Comments at 1, 3.

145 Thepro formalLarge Generator Interconnection Procedures contain a standard
“Interconnection Facilities Study Agreement” as Appendix 4. Similarlyptbdorma
Small Generator Interconnection Procedures contain a standard “Facilities Study
Agreement” as Attachment 8.
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executedaninterconnection agreemeas of the effective date of the Final Rule, or
requested that orize filed unexecuted thas still pending, we agree with AWEA and

LSA, and NextErd?® that applying the Final Rule as proposed may unduly burden non-
synchronous generators that have completed their System Impact Study. Such non-
synchronous generators may have already purchased equipment needed to interconnect
prior to executing an interconnection agreement (or requesting that one be filed
unexecuted that is still pendintfy. We are especially concerned with applying new
reactive power requirements to non-synchronous generators that have advanced in the
interconnection process in light of our decision to measure the reactive power
requirements at the high-side of the generator substation, rather than at the Point of
Interconnection. Because the Point of Interconnection has been the industry standard
under Appendix G to thero formaLGIA, non-synchronous generators that have
completed their System Impact Study may have relied on that standard in designing their

Generating Facilities, thereby creating an undue burden on such gentfators.

146 AWEA and LSA Comments at 14; NextEra Comments at 13.

147 AWEA and LSA explain that many non-synchronous generators will have
already chosen their collector array cable and transformer or inverter before receiving an
interconnection agreement. Rather than being able to choose equipment that could
reduce reactive losses, the only compliance option for non-synchronous generators that
are “significantly advanced” in the interconnection process to meet the requirements of
the Final Rule would be to install potentially expensive reactive power devices. AWEA
and LSA Comments at 15.

148 NextEra Comments at 12-13.
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61. To avoid these undue burdens, we will apply the requirements of this Final Rule

to all newly interconnecting non-synchronous generators that have not yet executed a
Facilities Study Agreement as of the effective date of this Final Rule. Pursuant to the
pro formalLarge Generator Interconnection Procedures and tpritheormaSmall

Generator Interconnection Procedures, and simultaneous with the delivery of the System
Impact Study, the transmission provider provides a draft Facilities Study Agreement to an
interconnecting generatét? The executing of the Facilities Study Agreement

immediately follows the completion of the System Impact Study. The execution of the
Facilities Study Agreement, and the subsequent completion of the Facilities Study,
represents the time in the interconnection process when the transmission provider and
generator developer agree to the general technical requirements that will be needed for

the generator to reliably interconnect to the transmission sy$feirhis point in the

149 Section 8.1 of thero formalLarge Generator Interconnection Procedures state
that, simultaneous with the delivery of the System Impact Study, the transmission
provider must provide the interconnection customer with an Interconnection Facilities
Study Agreement. Likewise, section 3.5 of pflne formaSmall Generator
Interconnection Procedures state that a transmission provider must provide an
interconnection customer a Facilities Study Agreement along with the completed System
Impact Study report.

150 Sectbn 7.3 of thepro formalLarge Generator Interconnection Procedures
explains that the System Impact Study will “provide the requirements or potential
impediments to providing the requested interconnection service, including a preliminary
indication of the cost and length of time that would be necessary to correct any problems
identified in those analyses and implement the interconnection,” along with “a list of
facilities that are required as a result of the Interconnection Request and a non-binding
good faith estimate of cost responsibility and a non-binding good faith estimated time to

(continued ...)
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interconnection process is early enough in the development of a generation project such
that the project developer likely has not purchased equipment to interconnect their project
because they have not yet reached an agreement with the transmission provider on the
interconnection requirements of the project, which occurs after the completion of the
System Impact Study. In choosing to apply the reactive power requirements of this Final
Rule to projects that have not executed a Facilities Study Agreement, the Commission is
ensuring that a majority of newly interconnecting non-synchronous generators are subject
to the requirements of this Final Rule without subjecting projects to additional costs after
the interconnection requirements of the project have been estalifisHearther, as

discussed in the Commission’s determination in Section IRd8ver Factor Range,

Point of Measurement, and Dynamic Reactive Power Capability Requirenhentew

reactive power requirement for non-synchronous generators will be measured at the high-

side of the generator substation and should not result in the increased costs of providing

construct.” Section 5.0 of the System Impact Study Agreement attachegto foema
Small Generator Interconnection Procedures as Attachment 7 provides the same.

151 See, e.gNeptune Regional Transmission Sys., LLC v. PIJM Interconnection,
L.L.C, 110 FERC 1 61,098, at P 23 (“Each customer knows that subsequent cost
allocations will be determined by circumstances that are known as of the time its System
Impact Study is conducted. Projects may drop out of the queue and customers may move
up the queue, but the cost allocation system insulates an interconnection customer from
costs arising from events occurring after its System Impact Study is completed, other than
costs arising from changes from higher-queued generators. . . . If an interconnection
customer were to be held financially responsible for the costs of events occurring after its
System Impact Study is completed it would be impossible for the customer to make
reasoned business decisionsotder on reh’g 111 FERC ) 61,455 (200%)ff'd sub
nom. Pub. Serv. Elec. and Gas Co. v. FER&S F.3d 1164 (D.C. Cir. 2007).
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dynamic reactive power at the Point of Interconnection that would substantially affect the
financial viability of a non-synchronous generator in the interconnection queue that
AWEA and LSA raise in their comments.

62. In addition, using the execution of a Facilities Study Agreement as the point in the
interconnection process for transitioning to the requirements of this Final Rule represents
a clearly déned point to avoid confusion in applicability. To further ensure clarity for
newly interconnecting non-synchronous generators, we include in the revisions to
section 9.6.1 to thpro formaLGIA and section 1.8.1 tpro formaSGIA this transition
mechaism,*2 which we require transmission providers to adopt, as part of their
compliance with this Final Ruf&3?

63. We alscamendAppendix G to thero formalLGIA, which public utility

transmission providers are required to adopt, as part of their compliance with this Final
Rule. Appendix G to thpro formalLGIA applies only to wind generatot&? Those

newly interconnecting wind generators that have executed a Facilities Study Agreement

152 See infraP 74 (providing the amended text of section 9.6.1 tqtieeforma
LGIA and section 1.8.1 to th@o formaSGIA).

1531n West Deptford Energy, LLC v. FERTB6 F.3d 10, 20 (D.C. Cir. 2014), the
court explained that the tariff provisions in effect at the time an interconnection
agreement is executed apply to that interconnection customer, “unless the amended tariff
has a grandfathering provision.”

154 SeeOrder No. 661, FERC Stats. & Regs. 1 31,186, Appendix B (Appendix G —
Interconnection Requirements for a Wind Generating Plant).
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as of the effective date of this Final Rule will be subject to the amended Appeftix G.

If Appendix G is not applicable to any newly interconnecting wind generators, the public
utility transmission provider or RTO/ISO should remove Appendix G from its LGIA as
part of its compliance filing. When all newly interconnecting wind generators that have
executed Facilities Study Agreemeiais of the effective date of this Final Rule finalize
their LGIAs and Appendix G is no longer necessary, we encourage the public utility
transmission providers and RTA&Os to file, or to include as part odn FPA

section 205 filing a proposal to remove Appendix G from their LGIA.

b. Upgrades to Existing NonSynchronous Generators

64. Some commenters raise concerns with applying the requirements of this Final
Rule to existing non-synchronous generators making upgrades that require new
interconnection request® Generally, such generators would otherwise be exempt from
the reactive power requirement. Lincoln argues that the proposed application of the new
reactive power requirements to exigtinonsynchronous generators making upgrades
could expose entities with existing power purchase agreements to unforeseen eXpenses.

As noted by AWEA and LSA, most upgrades that require new interconnection requests

155 See infraP 74 (providing the amended text of paragraph A.ii of Appendix G to
thepro formaLGIA).

156 AWEA and LSA Comments at 14; Lincoln Comments at 2.

157 Lincoln Comments at 2.
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do not involve fundamental changes to the original technology, or to the hardware, but
instead simply involve software upgradés.

65. We recognize that there are a variety of triggering points for a new interconnection
request in the various transmission provider regions, and the fact that amgexsti
synchronous generator making an upgrade may not be installing new equipment. We
also acknowledge, as the Commission did in the NOPR, that not all existing wind
generators are capable of providing reactive power without incurring substantial costs to
install new equipment® Therefore, we will not apply the requirements of this Final

Rule to existing non-synchronous generators making upgrades that require new

interconnection request& Rather, we will maintain the existing approach in Appendix

158 AWEA and LSA Comments at 14.
159 NOPR, FERC Stats. & Regs. 132,712 atP 17.

160 Given our determination not to adopt the NOPR proposal, we find moot
AWEA and LSA’s request that the Commission clarify what constitutes a “Material
change” to a generator that would trigger a new interconnection siMdyote that, on
May 13, 2016, Commission staff held a technical conference on generator
interconnection issues, exploring triggers for restudies, among other tagReview
of Generator Interconnection Agreements and Proced@egplemental Notice of
Technical Conference, Docket Nos. RM16-12-000, RM15-21-000 (issued May 4, 2016);
Review of Generator Interconnection Agreements and Procedlogise Inviting Post-
Technical Conference Comments, Docket Nos. RM160@2-RM1521-000 (issued
June 3, 2016) (Question 1.10: “Should interconnection procedures be more specific
about what constitutes a material modification to a generator interconnection request? Is
it clear to interconnection customers what types of modifications to their interconnection
requests would and would not affect their place in the queue? Do transmission owners
and RTO/ISOs exercise any level of discretion in determining whether a customer has
made amaterial modification?What is the range and nature of that discretid?i@ase
reference provisions in interconnection procedures, as applicable, in your answer.”).
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G to thepro formaLGIA for existing non-synchronous generators making upgrades to
their Generating Facilities that require new interconnection requests after the effective
date of this Final Rule, meaning that those upgrades will be exempt from the requirement
to provide reactive power unless the transmission provider's System Impact Study shows
that provision of reactive power by that generator is necessary to ensure safety or
reliability.

66. We decline AWEA and LSA’s request that the reactive power requirement apply
only to the incremental capacity that results from an upgrade in the event the System
Impact Study shows the need for reactive pot®eif a transmission provider's System
Impact Study shows the need for reactive power as a result of an upgrade, the
transmission provider should have the flexibility to require reactive power capability
consistent with the needs identified in the study, including the ability to apply the reactive
power requirements of this Final Rule to all of the generator’s capacity. Otherwise,
allowing a transmission provider to apply the reactive power requirements only to the
incremental capacity that results from an upgrade would undermine the Commission’s
goal of ensuring adequate reactive power support for the transmissian.&fste

Therefore, we will give transmission providers the flexibility to apply the reactive power

161 AWEA and LSA Comments at 14-15.

162NOPR, FERC Stats. & Regs. 1 32,712 at P 11 (explaining the Commission’s
concern that the growing penetration of wind generators increases the potential for a
deficiency in reactive power, and resulting local reliability issues).
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requirements to all of an existing non-synchronous generator’s capacity when that
generator makes an upgrade that requires a new interconnection request, Sysidimn

Impact Study shows the need for reactive pottér.

67. We require transmission providers to propose, as part of their compliance with this
Final Rule, tariff revisions implementing the transition mechanism laid out above for
existing non-synchronous generators making upgrades to their Generating Facilities that
require new interconnection requests.

F. Regional Flexibility

68. Multiple commenters request that the Commission recognize independent entity
variations for ISOs/RTOs and regional differences for transmission providers outside of
ISOs/RTOs in evaluating compliance with the Final Réfe.

69. We apply here all three of the methods for proposing variations adopted in Order
No. 2003: (1) variations based on Regional Entity reliability requirements; (2) variations

that are “consistent with or superior to” the Final Rule; and (3) “independent entity

163 As with the existing approach, should an existing non-synchronous generator
disagree with the transmission provider that the System Impact Study shows a need for
reactive power as a result of the upgrade, it may challenge the transmission provider’s
conclusion through dispute resolution or appeal to the CommisSieeOrder No. 661,
FERC Stats. & Regs. 1 31,186 at P 51.

164 EE]l Comments at 11; Indicated NYTOs Comments at 3; ISO-NE Comments at
11-12; ISO/RTO Council Comments at 3; Joint NYTOs Comments at 3; NEPOOL Initial
Comments at 6; NEPOOL Supplemental Comments at 3-4.
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variations” from ISOs/RTO® If a transmission provider seeks to justify variations

from the requirements of this Final Rule, it may do so in its compliance filing. A
transmission provider may propose to include standards developed by NERC or a
Regional Entity in its own standard interconnection agreement. The Commission is
mindful of the work being done by these organizations in developing standards for the
interconnection of non-synchronous generators, and we strongly encourage all interested
parties to continue to participate in developing these standards.

G. Miscellaneous Comments

70. CAISO argues that the Commission should allow transmission providers to
propose additional technical requirements for interconnecting non-synchronous
generators related to voltage support, such as requiring automatic voltage ‘¢éntrol.
Transmission providemmay propose additional technical requirements, to the extent they
believe those are necessary, in a separate filing pursuant to section 205 of the FPA.
71. MATL requests clarification that the Commission will continue to accept tariff
arrangements that require customers on merchant transmission lines to self-supply
ancillary services. MATL specifically requests that this clarification be included in the

final rule compliance obligation, and in similar future proceedifigdVe clarify that

165 QOrder Nbo. 2003,FERC Stats. & Regs. 1 31,146PP 82427;see alsdrder
No. 661,FERC Stats. & Regs. 1 31,186P 109.

166 CAISO Comments at.8

167 MATL Comments at 5.
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merchant transmission lines that have received exemptions from providing ancillary
services will not be affected by this Final Rule. Therefore, those entities that do not have
reactive power requirements in their Commission-approved OATTs will not need to
submit a compliance filing in response to this Final Rule.

72. SCE requests that the Commission expand the scope of the rulemaking proceeding
to include low voltage ride-through requirements for synchronous and non-synchronous
Generating Facilities smaller than 20 M. We decline to expand the scope of the
rulemaking proceeding to include low voltage ride-through requirements for synchronous
and non-synchronous Generating Facilities smaller than 20 MW. We note that the
Commission has issued a Notice of Proposed RulemaRequirements for Frequency

and Voltage Ride Through Capability of Small Generating Faciliteesonsider these
issuest®®

73. AWEA and LSA request that the Commission limit the reactive power
requirements to a specific range of voltage at the Point of Interconné&CtiblERC also

recommends that the Commission clarify the reactive power requirements by providing a

168 SCE Comments at 4.

169 SeeRequirements for Frequency and Voltage Ride Through Capability of Small
Generating FacilitiesNotice of Proposed Rulemaking, 81 Fed. Reg. 15,481 (Mar. 23,
2016), 154 FERC 1 61,222 (2016).

170 AWEA and LSA Comments at 7 (explaining the range of voltage and providing
a proposed Q-V curve).
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reactive capability versus voltage characteristic diagramVe find the request to

specify a voltage range for the reactive power requirements to be outside the scope of this
proceeding. The existingro formaLGIA andpro formaSGIA do not specify a voltage

range for the reactive power requirement for synchronous generators, and the
Commission does not have a sufficient record on which to create such a requirement.

V. Compliance and Implementation

74.  Section 35.28(f)(1) of the Commission’s regulations requires every public utility
with a non-discriminatory OATT on file to also have on file pine formaLGIA and

pro formaSGIA “required by Commission rulemaking proceedings promulgating and
amending such interconnection procedures and agreeméhfbtie Commission hereby
revises section 9.6.1 of tipeo formaLGIA to read:

9.6.1 Power Factor Design Criteria

9.6.1.1Synchronous Generation Interconnection Customer shall design

the Large Generating Facility to maintain a composite power delivery at
continuous rated power output at the Point of Interconnection at a power
factor within the range of 0.95 leading to 0.95 lagging, unless the
Transmission Provider has established different requirements that apply to
aII ynchronous generators in the Control Area on a comparable-basis. The
CHFE -to-wind-generators.

9.6.1.2 Non-Synchronous Generatianinterconnection Customer shall
design the Large Generating Facility to maintain a composite power
delivery at continuous rated power output at the high-side of the generator
substation at a power factor within the range of 0.95 leading to 0.95
lagging, unless the Transmission Provider has establestigigrent power

7INERC Comments at 9-10.

17218 C.F.R. § 35.28(f)(1) (2015).
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factor range that applies to all non-synchronous generators in the Control
Area on a comparable basis. iFpower factor range standagtall be
dynamic andtan be met using, for example, power electronics designed to
supply this level of reactive capability (taking into account any limitations
due to voltage level, real power output, etc.) or fixed and switched
capacitors, or a combination of the two. This requirement shall only apply
to newly interconnecting non-synchronous generators that have not yet
executed d&acilities Study Agreement as of the effective date of the Final
Rule establishing this requirement (Order No. 827).

The Commission similarly revisesection 1.8l of thepro formaSGIA to read:

1.8.1 Power Factor Design Criteria

1.8.1.1 Synchronous Generation. The Interconnection Customer shall
design its Small Generating Facility to maintain a composite power
delivery at continuous rated power output at the Point of Interconnection at
a power factor within the range of 0.95 leading to 0.95 lagging, unless the
Transmission Provider has established different requirements that apply to
all similarly situated synchronous generators in the control area on a

comparable basisTheregquirements-of- this-paragraph-shall-netapply to
wind generators.

1.8.1.2 Non-Synchronous Generation. The Interconnection Customer shall
design its Small Generating Facility to maintain a composite power

delivery at continuous rated power output at the high-side of the generator
substation at a power factor within the range of 0.95 leadif®gR5

lagging, unless the Transmission Provider has establestigigrent power
factor range that applies to all similarly situated non-synchronous
generators in the control area on a comparable basis. This power factor
range standard shall be dynamic and can be met using, for example, power
electronics designed to supply this level of reactive capability (taking into
account any limitations due to voltage level, real power output, etc.) or
fixed and switched capacitors, or a combination of the two. This
requirement shall only apply to newly interconnecting non-synchronous
generators that have not yet executed a Facilities Study Agreement as of the
effective date of the Final Rule establishing this requirement (Order

No. 827).
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In addition, the Commission revises paragraph A.ii of Appendix G tprthéorma
LGIA, “Technical Standards Applicable to a Wind Generation Plant,” as folléivs:

The following reactive power requirements apply only to a newly
interconnecting wind generating plant that has executed a Facilities Study
Agreement as of the effective date of the Final Rule establishing the
reactive power requirements for non-synchronous generators in section
9.6.1 of this LGIA (Order No. 827). A wind generating plant to which this
provision applies shall maintain a power factor within the range of 0.95
leading to 0.95 lagging, measured at the Point of Interconnection as defined
in this LGIA, if the Transmission Provider’'s System Impact Study shows
that such a requirement is necessary to ensure safety or reliability. The
power factor range standard can be met by using, for example, power
electronics designed to supply this level of reactive capability (taking into
account any limitations due to voltage level, real power output, etc.) or
fixed and switched capacitors if agreed to by the Transmission Provider, or
a combination of the two. The Interconnection Customer shall not disable
power factor equipment while the wind plant is in operation. Wind plants
shall also be able to provide sufficient dynamic voltage support in lieu of
the power system stabilizer and automatic voltage regulation at the
generator excitation system if the System Impact Study shows this to be
required for system safety or reliabilit{/

173 The full text of thegoro formaLGIA will be posted on the Commission’s
internet page athttp://www.ferc.gov/industries/electric/indus-act/gi/stnd-gen.aspe
full text of thepro formaSGIA will be posted on the Commission’s internet page at:
http://www.ferc.gov/industries/electric/indus-act/gi/small-gen.asp

174 Section A.ii of Appendix G to thgro formalLGIA.
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75. Asin Order Nos. 2003° and 66116 the Commission is requiring all public

utility 17" transmission providers to adopt the requirements of this Final Rule as revisions
(as discussed above) to the LGIA and SGIA in their OATTs within 90 days after the
publication of this Final Rule in the Federal RegistérTransmission providers that are

not public utilitiesalso mustdopt the requirements of this Final Rule as a condition of
maintaining the status of their safe harbor tariff or otherwise satisfying the reciprocity
requirement oDrder No. 888."° As discussed above, we are not requiring changes to
interconnection agreements already in effect, but are applying the requirements of this
Final Rule to newly interconnecting non-synchronous generators that have not yet

executed a Facilities Study Agreement. The requirements of this Final Rule also do not

175 Order No. 2003, FERC Stats. & Regs. 1 31,146 at P 910.
176 Order No. 661, FERC Stats. & Regs. 31,186 at P 121.

177 For purposes of this Final Rule, a public utility is a utility that owns, controls,
or operates facilities used for transmitting electric energy in interstate commerce, as
defined by the FPASeel6 U.S.C. 8 824(e) (2012). A non-public utility that seeks
voluntary compliance with the reciprocity condition of an OATT may satisfy that
condition by filing an OATT, which includes tipeo formaLGIA andpro formaSGIA.

178 MISO requests that the Commission extend the requirements of this Final Rule
to the MISOpro formaGenerator Interconnection Agreement and not just to the
Commission’gpro formaLGIA andpro formaSGIA. MISO Comments at 4-6. As
stated, each public utility transmission provider subject to this Final Rule is directed to
adopt the requirements of this Final Rule as revisions tstémelard interconnection
agreements in its OATT.

179 Order No. 888, FERC Stats. & Regs. 1 31,036 at 31,760-63.
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apply to existing non-synchronous generators making upgrades to their Generating
Facilities that require new interconnection requests.

76. In some cases, public utility transmission providers may have provisions in the
currently effective LGIAs and SGIAs in their OATTSs related to the provision of reactive
power by non-synchronous generators that the Commission has deemed to be consistent
with or superior to thero formaLGIA andpro formaSGA. Where the relevant
provisions of theoro formalL GIA and pro formaSGIA are modifiedby this Final Rule,
public utility transmission providers must either comply with this Final Rule or
demonstrate that their previously-approved LGIA and SGIA variations continue to be
consistent with or superior to tipeo formaLGIA andpro formaSGIA as modified by
thisFinal Rule

77. In addition, some ISOs/RTOs may have provisions in the currently effective
LGIAs and SGIAs in their OATTSs related to the provision of reactive power by non-
synchronous generators that the Commission has accepted as an independent entity
variation to thepro formaLGIA andpro formaSGIA. Where the relevant provisions of
thepro formaLGIA andpro formaSGIA are modified by this Final Rule, ISOs/RTOs
must either comply with this Final Rule or demonstrate that their previously-approved
LGIA and SGIA variations continue to justify an independent entity variation from the
pro formaLGIA andpro formaSGIA as modified by this Final Rule.

V. Information Collection Statement

78.  The following collection of information contained in tiigal Ruleis subject to

review by the Office of Management and Budget (OMB) regulations under section
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3507(d) of the Paperwork Reduction Act of 1985 0MB’s regulations require approval
of certain information collection requirements imposed by agency ¥tlidgpon

approval of a collection of information, OMB will assign an OMB control number and
expiration date. Respondents subject to the filing requirements of this FinaliRulet

be penalized for failing to respond to this collection of information unless the collection
of information displays a valid OMB control number.

79. The reforms adopted in this Final Rule revise the Commisspro’$ormalLGIA
andpro formaSGIA in accordance with section 35.28(f)(1) of the Commission’s
regulations'®? This Final Rule requires each public utility transmission provisegvise

its pro formaLGIA andpro formaSGIA to: (1) eliminate the exemptions for wind
generators from the requirement to provide reactive power; and (2) require thathall new
interconnecting non-synchronous generators that have not yet executed a Facilities Study
Agreement provide reactive power as a condition of interconnection as set forth in their
LGIA or SGIA as of the effective date of this Final Rule. The reforms adopted in this
Final Rule require filings gbro formaLGIAs andpro formaSGIAs with the

Commission. The Commission anticipates the revisieqaired by this Final Ruj@nce

implemented, will not significantly change currently existing burdens on an ongoing

18044 U.S.C. § 3507(d) (2012).
1815 C.F.R §1320.11 (2015).
18218 C.F.R. § 35.28(f)(1) (2015).
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basis. With regard to those public utility transmission providers that believe that they
already comply with the revisions adopted in thisal Rule they @andemonstrate their
compliance in the filing required 90 days after the effective date of this Final Rule. The
Commission will submit the proposed reporting requirements to OMB for its review and
approval under section 3507(d) of the Paperwork Reductiof®Act.

80. While the Commission expects the revisions adopted in this Final Rule will
provide significant benefits, the Commission understands that implementation can be a
complex and costly endeavor. The Commission sedl@dbmments on the accuracy of
provided burden and cost estimates and any suggested methods for minimizing the
respondents’ burdens. The Commission did not receive any comments concerning its
burden or cost estimates. Therefore, the Commission retains the estimates proposed in
the NOPR, with minor changes to reflect updated estimates.

Burden Estimate: The Commission believes that the burden estimates below are

representative of the average burden on respondents. The estimated burden and cost for

the requirements adopted in this Final Rloléow. 184

18344 U.S.C. § 3507(d) (2012).

184 Commission staff estimates that industry is similarly situated in terms of hourly
cost (wages plus benefits). Based on the Commission’s average cost (wages plus
benefits) for 2015, $72/hour is used.
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Title: FERC-516B, Electric Rate Schedules and Tariff Filings.
Action: Revisions to an information collection.

OMB Control No.: TBD

Respondents for this Rulemaking: Businesses or other for profit and/or not-for-profit

institutions.

Frequency of Information: One-time during Year 1.

Necessity of Information: The Commission adopts revisions in this Final Rule to the

pro formaLGIA andpro formaSGIA to improve the reliability of the bulk power system
by requiring all newly interconnecting non-synchronous generators to provide reactive
poweras a cadition of interconnection, and to ensure that all generators are being
treated in a not unduly discriminatory or preferential manner.

Internal Review: The Commission has reviewed the requirements in this Final Rule and

has determined that such revisions are necessary. These requirements conform to the
Commission’s need for efficient information collection, communication, and

management within the energy industry. The Commission has assured itself, by means of
internal review, that there is specific, objective support for the burden estimates
associated with the information collection requirements.

81. Interested persons may obtain information on the reporting requirements by
contacting the following: Federal Energy Regulatory Commission, 888 First Street, NE,
Washington, DC 20426 [Attention: Ellen Brown, Office of the Executive Director],

e-mail: DataClearance@ferc.gpophone: (202) 502-8663, fax: (202) 273-0873.
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82. Comments on the collection of information and the associated burden estimates in
this Final Rule should be sent to the Commission in this docket and may also be sent to
the Office of Information and Regulatory Affairs, Office of Management and Budget,

725 17th Street, NW, Washington, DC 20503 [Attention: Desk Officer for the Federal
EnergyRegulatory Commissignat the following e-mail address:

oira_submission@omb.eop.go?lease referendbe docket number of this rulemaking

in your submission.

VI. Requlatory Flexibility Act Certification

83. The Regulatory Flexibility Act of 1980 (RFAY generally requires a description

and analysis of rules that will have significant economic impact on a substantial number
of small entities. The RFA does not mandate any particular outcome in a rulemaking. It
only requires consideration of alternatives that are less burdensome to small entities and
an agency explanation of why alternatives were rejected.

84. The Small Business Administration (SBA) revised its size standards (effective
January 22, 2014) for electric utilities from a standard based on megawatt hours to a
standard based on the number of employees, including affiliates. Under SBA’s

standards, some transmission owners will fall under the following category and

1875 J.S.C. § 6012 (2012).
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associated size threshold: electric bulk power transmission and control, at

500 employees®

85. The Commission estimates that the total number of public utility transmission
providers that would have to modify the LGIAs and SGIAs within their cugrent
effective OATTs is 132. Of these, the Commission estimates that approximately

43 percenare smalkntities (approximately 57 entities). The Commission estimates the
average total cosb eachof these entities will be minimal, requiring on average 15 hours
or $1080. According to SBA guidance, the determination of significance of impact
“should be seen as relative to the size of the business, the size of the competitor’'s
business, and the impact the regulation has on larger competftorEtie Commission
does not consider the estimated burden to be a significant economic impact. As a result,
the Commission certifies that the revisions adopted in this Final Rule will not have a
significant economic impact on a substantial number of small entities.

VIl. Environmental Analysis

86. The Commission is required to prepare an Environmental Assessment or an

Environmental Impact Statement for any action that may have a significant adverse effect

18813 C.F.R. 8 121.201, Sector 22 (Utilities), NAICS code 221121 (Electric Bulk
Power Transmission and Control) (2015).

189 U.S. Small Business Administratioh,Guide for Government Agencies How to
Comply with the Regulatory Flexibility Actt 18 (May 2012),
https://www.sba.gov/sites/default/files/advocacy/rfaguide_0512 .0.pdf
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on the human environmef? As we stated in the NOPR, the Commission concludes

that neither an Environmental Assessment nor an Environmental Impact Statement is
required for the revisions adopted in this Final Rule under section 380.4(a)(15) of the
Commission’s regulations, which provides a categorical exemption for approval of
actions under sections 205 and 206 of the FPA relating to the filing of schedules
containing all rates and charges for the transmission or sale of electric energy subject to
the Commission’s jurisdiction, plus the classification, practices, contracts and regulations
that affect rates, charges, classifications, and sertiteBhe revisions adopted in this

Final Rule update and clarify the application of the Commission’s standard
interconnection requirements to non-synchronous generators. Therefore, this Final Rule
falls within the categorical exemptions provided in the Commission’s regulations, and as
a result neither an Environmental Impact Statement nor an Environmental Assessment is
required.

VIlIl. Document Availability

87. In addition to publishing the full text of this document in the Federal Register, the
Commission provides all interested persons an opportunity to view and/or print the
contents of this document via the Internet through the Commission’s Home Page

(http://www.ferc.goy and in the Commission’s Public Reference Roonngunormal

190 Regulations Implementing National Environmental Policy Act of 1968er
No. 48, FERC Stats. & Regs. { 30,783 (1987).

19118 C.F.R. § 380.4(a)(15) (2015).
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business hours (8:30 a.m. to 5:00 p.m. Eastern time) at 888 First Street, NE, Room 2A,
Washington, DC 20426.

88. From the Commission’s Home Page on the Internet, this information is available
on eLibrary. The full text of this document is available on eLibrary in PDF and
Microsoft Word format for viewing, printing, and/or downloading. To access this
document in eLibrary, type the docket number of this document, excluding the last
three digits, in the docket number field.

89. User assistance is available for eLibrary and the Commission’s website during
normal business hours from the Commission’s Online Support at (202) 502-6652 (toll

free at 1866-208-3676) or email &rconlinesupport@ferc.gewr the Public Reference

Room at (202) 502-8371, TTY (202) 502-8659. E-mail the Public Reference Room at

public.referenceroom@ferc.gov

IX. Effective Date and Congressional Notification

90. The Final Rule is effectivdjJlSERT DATE 90 days from publication in

FEDERAL REGISTER]. However, as noted above, the requirements of this Final Rule
will apply only to newly interconnecting non-synchronous generators that have not yet
executed a Facilities Study Agreement. The Commission has determined, with the
concurrence of the Administrator of the Office of Information and Regulatory Affairs of
OMB, that this Final Rule is not a “major rule” as defined in section 351 of the Small
Business Regulatory Enforcement Fairness Act of 1996. This Final Rule is being
submitted to the Senate, House, Government Accountability Office, and Small Business

Administration.
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List of subjects in 18 C.F.R. Part 35
Electric power rates; Electric utilities; Non-discriminatory open access transmission
tariffs

By the Commission.

(SEAL)

Kimberly D. Bose,
Secretary.
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Appendix A

List of Commenters (RM16-1-000)

AWEA and LSA

American Wind Energy Association and Laiggale
Solar Associatior

CAISO California Independent System Operator Corpora
EEI Edison Electric Institute
EPSA Electric PoweiSupply Associatior
Idaho Power Idaho Power Compan

Indicated NYTOs

Consolidated Edison Company of New York, Ir

Niagara Mohawk Power Corporation d/b/a National

Grid; and Orange and Rockland Utilities, Ir

ISO/RTO Councill

ISO/RTO Council

ISO-NE

ISO New England Inc

ITC

International Transmission Company d/b/a I

Transmission; Michigan Electric Transmission

Company, LLC; ITC Midwest LLC; and ITC Great
Plains, LLC

Joint NYTOs

New York Power Authority; New York State Electr

and Gas; Rochester Gas and Electric; and Central

Hudson Gas and Electr

Lincoln

City of Lincoln, Nebraska d/b/a Lincoln Electr
System

MATL

MATL LLP

Midwest Energy

Midwest Energy, Inc

MISO

Midcontinent Independent System Operator, |

NaturEner NaturEner USA, LLC and its subsidiari
NEPOOL New England Power Pool Participants Commil
NERC North American Electric Reliability Corporatic
NextEra NextEra Energy, Inc
PG&E Pacific Gas and Electric Compal

Public Interest Organizations Center for Rural Affairs; Clean Wisconsin; Gre
Plains Institute; Natural Resources Defense Council;
Sierra Club; Sustainable FERC Project; Western Grid

Group; Wind on the Wire:

SCE Southern California Edison Compal
SDG&E San Diego Gas and Electric Cpany
Six Cities Cities of Anaheim, Azusa, Banning, Colton, Pasad:

and Riverside, Californi:

Union of Concerned Scientists Union of Concerned Scientis




