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BEFORE THE PUBLIC UTILITY COMMISSION 

OF OREGON 

UM 1971 

WACONDA SOLAR, LLC, 

Complainant, 

vs. 

PORTLAND GENERAL ELECTRIC 
COMPANY, 

Defendant.

DECLARATION OF JASON 
ZAPPE IN SUPPORT OF 
PORTLAND GENERAL 
ELECTRIC COMPANY’S 
MODIFIED SECOND MOTION 
FOR SUMMARY JUDGMENT 

I, Jason Zappe, declare: 

1. I am an Interconnection Specialist at Portland General Electric Company (“PGE”), 

and I make this declaration in support of PGE’s Modified Second Motion for Summary 

Judgment.  This declaration modifies and replaces my declaration filed on August 20, 2019, in 

support of PGE’s Second Motion for Summary Judgment.  The following statements are true and 

correct and, if called upon, I could competently testify to the facts averred herein. 

2. I am responsible for acting as the primary point of contact between PGE and 

interconnection applicants under the Public Utility Commission of Oregon’s (“Commission”) 

small generator interconnection rules; I have served in that role since January 3, 2017. As a 

result, I am familiar with the Commission’s small generator interconnection rules and with 

PGE’s implementation of those rules. 

3. Waconda Solar, LLC (“Waconda”) applied to interconnect its proposed project to 

PGE’s distribution system on March 20, 2018. On March 27, 2018, PGE notified Waconda that 

its application appeared to be complete.  A true and accurate copy of PGE’s March 27, 2018 

email providing this notice to Waconda is attached to this declaration as Exhibit 1.  Following 

this notice, PGE assigned Waconda’s interconnection application to queue position SPQ0172. 

4. On April 5, 2018, PGE sent Waconda an email proposing a scoping meeting on 

April 9, 2018, or April 11, 2018.  The same day, Waconda responded by email that it preferred to  
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hold the scoping meeting on April 11, 2018.  A true and accurate copy of this April 5, 2018 

email exchange is attached to this declaration as Exhibit 2.  The parties held a scoping meeting 

on April 11, 2018.  

5. Waconda executed a feasibility study agreement on April 17, 2018, and PGE 

received the study deposit on April 19, 2018. 

6. On July 10, 2018, PGE completed the feasibility study and sent a copy of the study 

to Waconda. 

7. On October 25, 2018, PGE completed the system impact study and provided a copy 

of that study to Waconda.  

8. On July 9, 2019, PGE sent an email to Waconda indicating that a recently higher 

LPAPA@ KMJFA?O ":78&&*.# JI 743TN ;=?JI@=U') BAA@AM QEOD@MAQ BMJH ODA EIOAM?JIIA?OEJI

process. At the time the project withdrew it had a signed interconnection agreement. PGE 

notified Waconda that the engineering team determined the withdrawal causes the need for 

Waconda Solar to be restudied, and a new system impact study will be required. A true and 

accurate copy of this July 9, 2019 email is attached to this declaration as Exhibit 3.   

9. On October 25, 2019, PGE emailed its revised System Impact Study to Waconda 

Solar.   That same day, PGE sent Waconda Solar an executable facilities study agreement. A true 

and accurate copy of the October 25, 2019 email is attached to this declaration as Exhibit 4. 

10. A true and accurate copy of the copy of the October 25, 2019, revised system 

impact study that PGE provided to Waconda Solar on October 25, 2019, is attached to this 

declaration as Exhibit 5.

11. A true and accurate copy of the copy of the executable facilities study agreement 

that PGE provided to Waconda Solar on October 25, 2019, is attached to this declaration as 

Exhibit 6.  

12. As of the date of this declaration, Waconda has not executed the facilities study 

agreement. 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

3 – Rev 1B 

INTERCONNECTION INFORMATION 

Customer Information 

Queue Position SPQ0172 

Applicant Name Waconda Solar 

System Impact Study Commitment Date 10/04/2019 

Size of Proposed Facility (MW) 2.250 MW 

Coordinates or Facility Location 45.072629, -122.913603 

Inverter Type(s) CPS SCH 125KTL-DO-US-600 

Engineer Performing SIS Cameron Van Leuven (POWER Engineers, Inc) 

Accounting Work Order (AWO) 1000008370  

Interconnection Summary 

System Impact Study was performed Waconda Solar on the Waconda Substation, feeder Waconda 13. The 

system was simulated and analyzed for voltage, loading, and short circuit violations.  

Based on the study results, the following are the distribution related impacts pertaining to this interconnection 

request: 

� Reconductor ~1.14mi (6030ft) of 336KCM_AAC overhead conductor to the next standard conductor 

size 795 kcmil AAC on Waconda Rd NE between Recloser 3309 and Switch 8422  

� Replace 140A hydraulic recloser (RCL_8425) due to reverse power flow at NE Wapato St at Bypass 

Switch 8425 with an electronic recloser bank 

� Add Dynamic VAR support for flicker 

� Install one (1) set of 300-amp Solid-Blade cutouts and service metering at DER lateral 

The maximum primary voltage fluctuation was measured to be ~2.6% during light loading conditions with 

upgrades and ~5.2% during heavy loading conditions with upgrades. Dynamic VAR Support has been 

recommended to mitigate voltage flicker issues. 

This generator interconnection is expected to backfeed 6.5 MW onto the transmission system during periods of 

light load. This low level of backfeed is not expected to cause or worsen any thermal, voltage, or stability 

concerns for the transmission system.  

Distribution Line Related Upgrades (PGE Responsibility) 

Description Estimated Cost 

1 –  Electronic Recloser $77,053 

Reconductor ~1.14mi (6030ft) of 336 kcmil AAC  to 795 kcmil AAC overhead conductor  $684,103 

New Primary Service and Metering Package $30,000 

Total Estimated Distribution Line Cost $791,156 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

4 – Rev 1B 

INTERCONNECTION REQUESTS ASSOCIATED WITH THIS SUBSTATION 

Queue 

Pos # 

Name Feeder Name Xfmr 

Pos # 

GPS 

Coordinates 

DG Size 

(MW AC) 

Status 

SPQ0003 - Waconda-

Waconda 13 

BR1 45.130436, -

122.897501 

2.200 Completed 

SPQ0028 - Waconda 13 BR1 45.083472, -

122.904527 

2.200 #0.1-)4)(

SPQ0048 - Waconda 13 BR1 45.062974, -

122.939467 

2.500 Withdrawn 

SPQ0142 - Waconda-River BR1 45.096001, -

122.949462 

3.000 Withdrawn 

SPQ0158 - Waconda 13 BR1 45.075646, -

122.927126 

2.500 System Impact 

Study 

SPQ0172 Waconda Solar, LLC Waconda 13 BR1 45.072629, -

122.913603 

2.250 System Impact 

Study 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

5 – Rev 1B 

BASE CASE INFORMATION FOR LIGHT LOADING CONDITIONS 

Substation Name Waconda 

Interconnecting Feeder Name Waconda-Waconda 13 

Substation Transformer Position # (e.g. WR1, BR1) BR1 

Light Loading Information 

Simulated Date 4/28/2019 

Simulated Hour 13:00 

Feeder Loading Information

Feeder Name Transformer Position Loading (KW) Loading (KVAR) 

Waconda-Customer Feeder BR2 Redacted Redacted 

Waconda-River BR1 880 -900 

Waconda-Waconda 13 (50% consumption load) BR1 -1193.4 -446 

Note: 50% Consumption load is used for the load allocation and analysis below. It is determined from 

measured minimum load by separating consumption load from solar photovoltaic generation, reducing 

consumption load by half, and then adding back the solar photovoltaic generation. It is effectively the 

minimum load scenario where half the consumption occurs with full solar photovoltaic generation.  

Feeder Voltage Profile for Light Loading Conditions 

Location VA (120V base) VB (120V base) VC (120V base) 

Feeder Bus 120.8 120.7 120.9 

Point of Interconnection 123.5 122.9 123.5 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

6 – Rev 1B 

Fault Current Profile 

Device Type or ID Distance 

From 

Substation 

(ft.) 

Bidirectional

? 

(Y/N) 

Continuous 

Rating 

(Amps) 

Momentary 

Symmetrical, 

Asymmetrical 

Interrupting 

Rating (Amps) 

Max Fault 

Current 

(Amps) 

BREAKER_WACONDA R108, 

BREAKER_A_UNKKV 

0 Y 1200 >10000 8080 

SW_3153, 

SW_1200A_UNKKV 

228 Y 1200 20000 8042 

RCL_3309, 

RCL_800A 

5396 Y 800 12500 4899 

SW_8422, 

SW_600A_UNKKV 

11424 Y 600 20000 3476 

SW_8423, 

SW_600A_UNKKV 

11763 Y 600 20000 3468 

RCL_8425, 

RCL_140A 

16501 N 140 4000 2856 

Pertinent Violations 

Device Type General Location Violation Type Comments 

No violations. 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

7 – Rev 1B 

DG INTERCONNECTION – LIGHT LOADING (DG is connected and in service @ unity) 

DG Location 

DG Location 

Latitude (DD) Longitude (DD) 

45.075646 -122.927126

Feeder Voltage Profile for Light Loading Conditions (DG is connected and in service @ unity) 

Location VA VB VC 

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 
D

E
LT

A
%

Feeder Bus 123.2 123.2 0 123.0 123.0 0. 123.2 123.2 0 

POI 127.7 123.3 3.6 127.0 122.7 3.5 127.6 123.2 3.6 

System Backfeed

Location KW KVAR 

Feeder Breaker -7872 320 

Transformer (57kV 

terminals) 

-6961 -259 

Substation Source 

Location 

-6506 -812 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

8 – Rev 1B 

Transmission Planning Recommendations (If there is backfeed onto the transmission system) 

This generator interconnection is expected to backfeed 6.5 MW onto the transmission system during periods of 

light load. This low level of backfeed is not expected to cause or worsen any thermal, voltage, or stability 

concerns for the transmission system.  

Fault Current Profile (DG is connected and in service @ unity) 

Device Type or ID Distance 

From 

Substation 

(ft) 

Bidirectional? 

(Y/N) 

Continuous 

Rating (Amps) 

Momentary 

Symmetrical, 

Asymmetrical 

Interrupting 

Rating (Amps) 

Max Fault 

Current 

(Amps) 

BREAKER_WACONDA R108, 

BREAKER_A_UNKKV 

0 Y 1200 >10000 8125 

SW_3153, 

SW_1200A_UNKKV 

228 Y 1200 20000 8087 

RCL_3309, 

RCL_800A 

5396 Y 800 12500 5030 

SW_8422, 

SW_600A_UNKKV 

11424 Y 600 20000 3621 

SW_8423, 

SW_600A_UNKKV 

11763 Y 600 20000 3613 

RCL_8425, 

RCL_140A 

16501 N 140 4000 3011 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

9 – Rev 1B 

Pertinent Violations 

Device Type General Location Violation Type Comments 

Overhead 

Conductor 

On Waconda Rd NE, between 

50
th

 Ave NE and Portland Rd NE 

Overload ~1.14mi (6030ft) of 336KCM_AAC 

overhead conductor on Waconda Rd 

NE between Recloser 3309 and Switch 

8422 exceeds 80% of the conductors 

rating at 106.3% (394.7A at 464A rated 

ampacity). 

Recloser NE Wapato St at Bypass Switch 

8425 

Reverse Power 

Flow 

140A recloser (RCL_8425) on NE 

Wapato St at Bypass Switch 8425 has 

reverse power flow. 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

10 – Rev 1B 

BASE CASE INFORMATION FOR HEAVY LOADING CONDITIONS 

Heavy Loading Information 

Simulated Date 8/14/2018 

Simulated Hour 16:00 

Feeder Loading Information (All feeders served from associated substation transformer) 

Feeder Name Transformer 

Position 

Loading (KW) Loading (KVAR) 

Waconda-Customer Feeder BR2 Redacted Redacted 

Waconda-River BR1 4301 1538 

Waconda-Waconda 13 BR1 6689 1742 

Feeder Voltage Profile for Heavy Loading Conditions 

Location VA (120V base) VB (120V base) VC (120V base) 

Feeder Bus 123.6 123.5 123.9 

Point of Interconnection 121.4 121.1 122.5 

Pertinent Violations 

Device Type General Location Violation Type Comments 

No violations. 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

11 – Rev 1B 

DG INTERCONNECTION – HEAVY LOADING 

Feeder Voltage Profile for Heavy Loading Conditions (DG is connected and in service @ unity) 

Location VA VB VC 

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 
D

E
LT

A
%

Feeder Bus 127.5 125.5 1.6 127.4 125.4 1.6 127.8 125.9 1.5 

POI 127.5 119.9 6.3 127.2 119.6 6.4 128.6 121.0 6.3 

System Backfeed

Location KW KVAR 

Feeder Breaker -274 1593 

Transformer (57kV 

terminals) 

4051 -2318 

Substation Source 

Location 

11909 1041 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

12 – Rev 1B 

Pertinent Violations 

Device Type General Location Violation Type Comments 

Recloser NE Wapato St at Bypass Switch 

8425 

Reverse Power 

Flow 

140A recloser (RCL_8425) on NE 

Wapato St at Bypass Switch 8425 has 

reverse power flow. 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

13 – Rev 1B 

SYSTEM IMPROVEMENTS – LIGHT LOADING 

System Improvement Summary 

The improvements needed pertaining to this interconnection: 

� Reconductor ~1.14mi (6030ft) of 336KCM_AAC overhead conductor to the next standard conductor 

size 795 kcmil AAC on Waconda Rd NE between Recloser 3309 and Switch 8422  

� Replace 140A hydraulic recloser (RCL_8425) due to reverse power flow at NE Wapato St at Bypass 

Switch 8425 with an electronic recloser bank 

� Add Dynamic VAR support for flicker 

� Install one (1) 300-amp Solid-Blade cutouts and service metering at DER lateral 

Feeder Voltage Profile for Light Loading Conditions (DG is off) 

Location VA (120V base) VB (120V base) VC (120V base) 

Feeder Bus 120.8 120.7 120.8 

Point of Interconnection 122.6 122.0 122.6 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

14 – Rev 1B 

Fault Current Profile 

Device Type or ID Distance 

From 

Substation 

(ft) 

Bidirectional

? 

(Y/N) 

Continuous 

Rating (Amps) 

Momentary 

Symmetrical, 

Asymmetrical 

Interrupting 

Rating 

(Amps) 

Max Fault 

Current 

(Amps) 

BREAKER_WACONDA R108, 

BREAKER_A_UNKKV 

0 Y 1200 >10000 8081 

SW_3153, 

SW_1200A_UNKKV 

228 Y 1200 20000 8043 

RCL_3309, 

RCL_800A 

5396 Y 800 12500 4900 

SW_8422, 

SW_600A_UNKKV 

11424 Y 600 20000 3605 

SW_8423, 

SW_600A_UNKKV 

11763 Y 600 20000 3595 

RCL_8425, 

RCL_140A 

16501 N 140 4000 2941 

Pertinent Violations 

Device Type General Location Violation Type Comments 

No violations. 

<=KKA 2A?G=M=OEJI

3RDE>EO +

7=CA () JB ))



SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

15 – Rev 1B 

DG Interconnection – Light Loading (DG is connected and in service @ unity) 

Feeder Voltage Profile for Light Loading Conditions (DG is connected and in service @ unity) 

Location VA VB VC 

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Feeder Bus 123.1 123.2 0.1 123.0 123.0 0 123.2 123.2 0 

POI 126.5 123.3 2.6 125.8 122.7 2.5 126.4 123.3 2.5 

System Backfeed

Location KW KVAR 

Feeder Breaker -7949 350 

Transformer (115 

or 57kV terminals) 

-7039 -223 

Substation Source 

Location 

-6583 -775 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

16 – Rev 1B 

Fault Current Profile (DG is connected and in service @ unity) 

Device Type or ID Distance 

From 

Substation 

(ft) 

Bidirectional

? 

(Y/N) 

Continuous 

Rating (Amps) 

Momentary 

Symmetrical, 

Asymmetrical 

Interrupting 

Rating (Amps) 

Max Fault 

Current 

(Amps) 

BREAKER_WACONDA R108, 

BREAKER_A_UNKKV 

0 Y 1200 >10000 8126 

SW_3153, 

SW_1200A_UNKKV 

228 Y 1200 20000 8088 

RCL_3309, 

RCL_800A 

5396 Y 800 12500 5032 

SW_8422, 

SW_600A_UNKKV 

11424 Y 600 20000 3751 

SW_8423, 

SW_600A_UNKKV 

11763 Y 600 20000 3742 

RCL_8425, 

RCL_140A 

16501 N 140 4000 3096 

Pertinent Violations 

Device Type General Location Violation Type Comments 

No violations. 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

17 – Rev 1B 

SYSTEM IMPROVEMENTS – HEAVY LOADING

Feeder Voltage Profile for Heavy Loading Conditions (DG is off) 

Location VA (120V base) VB (120V base) VC (120V base) 

Feeder Bus 123.6 123.5 123.9 

Point of Interconnection 121.2 120.9 122.3 

Pertinent Violations 

Device Type General Location Violation Type Comments 

No violations. 

Note: None of these violations should supersede base case violations. 

<=KKA 2A?G=M=OEJI

3RDE>EO +

7=CA (, JB ))



SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

18 – Rev 1B 

DG Interconnection – Heavy Loading (DG is connected and in service @ unity) 

Feeder Voltage Profile for Heavy Loading Conditions (DG is connected and in service @ unity) 

Location VA VB VC 

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Voltage 

(DG 

ON) 

Voltage 

(DG 

OFF) 

D
E

LT
A

%

Feeder Bus 127.5 125.6 1.5 127.3 125.5 1.4 127.8 125.9 1.5 

POI 127.0 120.8 5.1 126.7 120.5 5.2 128.1 121.9 5.1 

System Backfeed

Location KW KVAR 

Feeder Breaker -291 1606 

Transformer (115 

or 57kV terminals) 

4043 -2305 

Substation Source 

Location 

11893 1056 

Pertinent Violations 

Device Type General Location Violation Type Comments 

No violations. 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

19 – Rev 1B 

APPENDIX A:  LINKS TO SUPPORTING DOCUMENTATION 

IEEE – (Reference IEEE 1547-2003) 

Job Aid 1 – Minimum Daylight Load 

Job Aid 2 – Setting up CYME for an Interconnection Study 

Job Aid 3 – Finding Proposed Interconnection Locations 

Job Aid 4 – Conducting a CYME Interconnection SI Study 

Power Quality Guidelines – LD19100 

Regulator and LTC Settings – Substation 

Regulator Settings – Feeder 

Small Power (QF) Interconnection Queue

Substation Highside Source Impedances

System Impact Schedule
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

20 – Rev 1B 

APPENDIX B:  EQUIPMENT RATINGS AND STANDARDS 

Cutouts 

Gang Operated Switches 

Switches
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Reclosers 

Switchgear 
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SYSTEM IMPACT STUDY (SIS) FOR DISTRIBUTION LINES AND EQUIPMENT 

23 – Rev 1B 

IEEE Voltage Range/Clearing Times Table 

GRO `YV^KQO NO`SK^SYX aROX ^RO := S] YPP VSXO Y\ SX ]O\`SMO W_]^ LO aS^RSX IYV^KQO =_SNOVSXO VSWS^] P\YW
33# ^Y ,,+# YP ^RO XYWSXKV `YV^KQO K^ ^RO ZYSX^ YP SX^O\MYXXOM^SYX KXN ^RO ]_L]^K^SYX L_]) GRO `YV^KQO
Q_SNOVSXO ]O^ Lc >;;;(,0/2 \O[_S\O] := ^Y NS]MYXXOM^ P\YW ^RO Q\SN Y\ MVOK\ K^ ^RO ]O^ ^SWO ]RYaX)
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Waconda Solar, LLC Form 5
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FACILITY STUDY AGREEMENT FOR SMALL GENERATOR FACILITY, PAGE 1 OF 5

Small Generator Facility

Facilities Study Agreement

This Agreement is made and entered into this date,   11/18/2019     by and 
between      Waconda Solar, LLC      , a company, (‘‘Applicant’’) and Portland 
General Electric Company, a corporation existing under the laws of the State of 
Oregon, (“PGE”). Applicant and PGE each may be referred to as a ‘‘Party,’’ or 
collectively as the ‘‘Parties.’’ 

Recitals: 

Whereas, Applicant is proposing to develop a Small Generator Facility or adding 
generating capacity to an existing Small Generator Facility consistent with the 
Application completed on      3/23/2018      ; and 

Whereas, Applicant desires to interconnect the Small Generator Facility with PGE’s 
Transmission & Distribution (T&D) System; and

Whereas, PGE has completed a System Impact Study and provided the results of said 
study to Applicant (This recital to be omitted if the Parties have agreed to forego the 
System Impact Study.); and 

Whereas, Applicant has requested PGE to perform a Facilities Study to specify and 
estimate the cost of the equipment, engineering, procurement and construction work in 
accordance with Good Utility Practice needed to physically and electrically connect the 
Small Generator Facility to PGE’s T&D System.

Now, therefore, in consideration of and subject to the mutual covenants contained 
herein the Parties agree as follows: 

1.  When used in this Agreement, with initial capitalization, the terms specified shall 
have the meanings set forth in this Agreement or as given in OAR 860-082-0005 
through 860-082-0085 and to the extent that this Agreement conflicts with the Rules, 
the Rules shall take precedence. 

2.  Applicant and PGE shall cause to be performed a Facilities Study consistent with 
OAR 860-082-0060(8).

3.  The scope of the Facilities Study shall be subject to data provided by Applicant in its 
Application as well as the data provided by the Applicant in Attachment A of this 
Agreement.

4.  A Facilities Study report (1) shall provide a description, estimated cost, and schedule 
for required Interconnection Facilities and System Upgrade(s) to interconnect the Small 
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FACILITY STUDY AGREEMENT FOR SMALL GENERATOR FACILITY, PAGE 2 OF 5

Generator Facility to PGE’s T&D System including a description of any facilities or 
upgrades necessary to address impacts to Affected Systems and (2) shall address the 
short circuit, instability, and power flow issues identified in any prior System Impact 
Studies.

5.  PGE may require a study deposit as described in OAR 860-082-0035(1). 

6. As required by OAR 860-082-0060(8)(a), the public utility will provide  scope for 
the Facilities Study, a reasonable schedule for completion of the study, and a good-
faith, non-binding cost estimate to perform the study (Attachment B).  In cases where 
no System Upgrade or Interconnection Facilities is required, the Facilities Study shall 
be completed and the results will be transmitted to Applicant within (60) business days 
after this Agreement is signed by the Parties. 

7.  Study fees will be based on actual costs in accordance with the provisions of 
860-082-0035 and as follows:

7.1  The non-binding good faith estimate of the cost to complete the Facilities 
Study is $6,000.00.  Applicant is required to pay a deposit of fifty (50) percent 
this estimate or $1,000, whichever is less, prior to start date of study. 

7.2  Any study fees shall be based on PGE’s actual costs and will be invoiced to 
Applicant after the study is completed and delivered and will include a summary 
of professional time.

7.3  Applicant must pay any study costs that exceed the deposit without interest 
within thirty (30) calendar days on receipt of the invoice or resolution of any 
dispute. If the deposit exceeds the invoiced fees, PGE shall refund such excess 
within thirty (30) calendar days of the invoice without interest. 

8.  Cost Responsibility is detailed in OAR 860-082-0035 of the Rule. 

Signatures:

In witness whereof, the Parties have caused this Agreement to be executed by their 
respective duly authorized representatives.

For APPLICANT: 

Signature: {Applicant Sign}

Printed Name: Troy Snyder

Title (if any):

Date: {Applicant Date}
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For PORTLAND GENERAL ELECTRIC COMPANY:

Signature: {Manager Sign}

Printed Name: Richard Goddard

Title (if any):
T&D Interconnection Services 

Manager

Date: {Manager Date}
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FACILITY STUDY AGREEMENT FOR SMALL GENERATOR FACILITY, PAGE 4 OF 5

Attachment A

Facilities Study Agreement

Data to be Provided by Applicant with the Facilities Study Agreement

Provide location plan and simplified one-line diagram of the plant and station 
facilities.  For staged projects, please indicate future generation, distribution circuits, 
etc. 

Please provide a 7.5-minute quadrangle map of the site. Indicate the plant, station, 
distribution line, and property lines. 

Estimated line length from interconnection station to the PGE’s T&D System:  feet.

On the one-line diagram, indicate the generation capacity attached at each utility 
metering location (maximum load on CT/PT).

One set of metering is required for each generation connection to the new ring bus or 
existing PGE station.  Number of generation connections: 

On the one-line diagram, indicate the location of any auxiliary power and minimum 
load on CT/PT (Amps). 

Will an alternate source of auxiliary power be available during CT/PT maintenance? 

Will a transfer bus on the generation side of the metering require that each meter set be 
designed for the total plant generation?  (Please indicate on the one-line diagram.) 

What type of control system or PLC will be located at the Generating Facility? 

What protocol does the control system or PLC use? 
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Attachment B

Facilities Study Agreement

PGE Provided Scope, Schedule, and Budget for Facilities Study

As part of the Interconnection process, the following utility system upgrades have been 
determined to be necessary to facilitate a safe and reliable interconnection:

New primary service and metering package.
Reconductor approximately 1.14 miles of mainline primary on Waconda Rd.
Replace hydraulic recloser #8425 with an electronic recloser bank.
Transfer trip via Mirror Bits by installing a fiber optic line approximately 1.3 
miles.

The Facilities Study report will provide the estimated costs and design, procurement, and 
construction timelines for the above work. 

Budget for the study is estimated at $6,000.00.

PGE will deliver the study results within 60 business days from the time that PGE has 
received all of the following:

• Signed copy of the study agreement, and
• $1000.00 deposit payment, and
• All necessary materials outlined in Attachment A of this Study Agreement.

If PGE determines during the Study process that supplemental or clarifying information 
is required, then PGE will request the information from the applicant. The time necessary 
to complete the evaluation of the application will be extended by the time required for the 
receipt of the additional information. 
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^RO F^K\^(_Z @Y]^ ;XO\Qc IKV_O N_\SXQ ^RO M_\O ZO\SYN MKVM_VK^ON PY\ OKMR WYX^R KXN N_O Lc ^RO VK^O\
YP ^RO .+^R NKc PYVVYaSXQ ^RO OXN YP ^RO 8SVVSXQ DO\SYN Y\ ,+ NKc] PYVVYaSXQ \OMOSZ^ YP SX`YSMO)

.*( /) &?>CA46C %7=:>:BCA4C:?>
DY\^VKXN =OXO\KV ;VOM^\SM d ,-, FJ FKVWYX F^\OO^' .JG9+.+1' DY\^VKXN' C\OQYX 42-+/

"1 0+.(/1/(2242e #1 B:8&C94OXTY3[RY&NZX

9YZc ^Y5 G@F 9KZS^KV' >XM)
.0,4 B; ,0^R' ".-0
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(& 4[[WTNLMTWT_d& FSP []ZNP^^ P^_LMWT^SPO TY _ST^ OZN`XPY_ bTWW L[[Wd _Z LYd ^XLWW
RPYP]L_Z] TY_P]NZYYPN_TZY L[[WTNL_TZY _SL_ T^ ]PNPTaPO Md B:8 Z] _SL_ T^ [PYOTYR QZ]
L[[]ZaLW Md B:8 ZY Z] LQ_P] 4`R`^_ ($ )')(&

)& A4D /-'%'/)%''-'".#"S#& GYOP] 6ZXXT^^TZY ^XLWW RPYP]L_Z] TY_P]NZYYPN_TZY
]`WP A4D /-'%'/)%''-'".#"S#$ LY TY_P]NZYYPN_TZY L[[WTNLY_ "4[[WTNLY_# XLd []ZaTOP
B:8 bT_S LY 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_ ^d^_PX TX[LN_ ^_`Od "TYOP[PYOPY_ E<E#&
GYOP] A4D /-'%'/)%''-'".#"S#$ TQ LY 4[[WTNLY_ []ZaTOP^ B:8 bT_S LY TYOP[PYOPY_ E<E$
_SPY B:8 X`^_ PaLW`L_P _SP TYOP[PYOPY_ E<E LYO X`^_ LOO]P^^ LYd LW_P]YL_TaP QTYOTYR^
Q]ZX _SP TYOP[PYOPY_ E<E&

*& @Z_TNP ZQ TY_PY_ _Z NZYO`N_ LY 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_ E<E& <Y Z]OP] _Z
[]ZaTOP B:8 bT_S LY TYOP[PYOPY_ E<E `YOP] A4D /-'%'/)%''-'".#"S#$ LY 4[[WTNLY_ QT]^_
X`^_ []ZaTOP B:8 bT_S L _TXPWd b]T__PY YZ_TNP ZQ TY_PY_ _Z NZYO`N_ LY TYOP[PYOPY_ E<E
"@Z_TNP ZQ <Y_PY_#&

4& HSP]P _Z ^PYO _SP @Z_TNP ZQ <Y_PY_& @Z_TNP ZQ <Y_PY_ X`^_ MP []ZaTOPO Md
_SP 4[[WTNLY_ _Z B:8 PT_SP] Md PXLTW _Z EXLWW&BZbP]B]ZO`N_TZY3[RY&NZX Z] Md ]PR`WL]
G&E& ?LTW _Z BZ]_WLYO :PYP]LW 8WPN_]TN 6ZX[LYd$ 4__Y1 <Y_P]NZYYPN_TZY EP]aTNP^$ ()( EH
ELWXZY E_]PP_$ BZ]_WLYO$ AD 0.)'+& B:8 XLd Q]ZX _TXP _Z _TXP `[OL_P _SP^P LOO]P^^P^
Md [Z^_TYR L XZOTQTPO aP]^TZY ZQ _ST^ OZN`XPY_ ZY T_^ bPM^T_P&

5& HSPY _Z ^PYO _SP @Z_TNP ZQ <Y_PY_& 4Y 4[[WTNLY_ X`^_ []ZaTOP B:8 bT_S
b]T__PY @Z_TNP ZQ <Y_PY_ ZY Z] MP_bPPY1 "T# _SP OL_P B:8 []ZaTOP^ _SP 4[[WTNLY_ bT_S LY
PcPN`_LMWP ^d^_PX TX[LN_ ^_`Od LR]PPXPY_ L^ ]P\`T]PO Md A4D /-'%'/)%''-'".#2 LYO
"TT# _SP OPLOWTYP QZ] _SP 4[[WTNLY_ _Z PcPN`_P L QLNTWT_TP^ ^_`Od LR]PPXPY_ L^ P^_LMWT^SPO Md
A4D /-'%'/)%''-'"/#"N#& @Z_TNP ZQ <Y_PY_ ^SLWW MP PQQPN_TaP bSPY _SP PXLTW T^ ]PNPTaPO
Md B:8 Z] bSPY [Z^_XL]VPO TQ @Z_TNP ZQ <Y_PY_ T^ ^PY_ Md ]PR`WL] G&E& ?LTW& <Y _SP PaPY_
B:8 OP_P]XTYP^ _SL_ L ]P%^_`Od ZQ _SP []TXL]d E<E T^ ]P\`T]PO$ 4[[WTNLY_ ^SLWW SLaP L YPb
Z[[Z]_`YT_d _Z []ZaTOP @Z_TNP ZQ <Y_PY_$ LYO _ST^ EPN_TZY ^SLWW MP `YOP]^_ZZO _Z ]PQP] _Z
_SP YPb ^_`Od LR]PPXPY_^ LYO YZ_ _Z _SP Z]TRTYLW ^_`Od LR]PPXPY_^&

6& HLTaP] ZQ Z[[Z]_`YT_d _Z NZYO`N_ LY 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_
E<E& <Q LY 4[[WTNLY_ OZP^ YZ_ []ZaTOP b]T__PY @Z_TNP ZQ <Y_PY_ _Z B:8 bT_STY _SP _TXP
[P]TZO P^_LMWT^SPO Md EPN_TZY *"5# LMZaP$ _SPY _SP 4[[WTNLY_ bTWW MP OPPXPO _Z SLaP
bLTaPO _SP Z[[Z]_`YT_d _Z NZYO`N_ LY TYOP[PYOPY_ E<E ZQ _SP _d[P []ZaTOPO QZ] TY A4D
/-'%'/)%''-'".#"S#& FSP ZYWd PcNP[_TZY _Z ^`NS bLTaP] T^ OP_LTWPO TY EPN_TZY +";#
MPWZb&

+& <YOP[PYOPY_ E<E []ZNP^^ LYO _TXPWTYP^& <Q LY 4[[WTNLY_ []ZaTOP^ B:8 bT_S L
_TXPWd$ b]T__PY @Z_TNP ZQ <Y_PY_$ _SP QZWWZbTYR []ZNP^^ LYO _TXPWTYP^ bTWW L[[Wd1

4& @ZY%OT^NWZ^`]P LR]PPXPY_& HT_STY QTaP M`^TYP^^ OLd^ ZQ ]PNPT[_ ZQ LY
4[[WTNLY_f^ @Z_TNP ZQ <Y_PY_$ B:8 bTWW []ZaTOP _SP 4[[WTNLY_ bT_S LY PcPN`_LMWP YZY%
OT^NWZ^`]P LR]PPXPY_ "@74# LOO]P^^TYR NZYQTOPY_TLW _]PL_XPY_ ZQ ^d^_PX TYQZ]XL_TZY _Z
MP []ZaTOPO _Z _SP 4[[WTNLY_ Md B:8 _Z QLNTWT_L_P _SP 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_
E<E& HT_STY QTaP M`^TYP^^ OLd^ ZQ ]PNPT[_ ZQ _SP @74 Q]ZX B:8$ _SP 4[[WTNLY_ X`^_
PcPN`_P _SP @74 LYO ]P_`]Y T_ _Z B:8&

5& Ed^_PX <YQZ]XL_TZY& HT_STY (' M`^TYP^^ OLd^ ZQ B:8 ]PNPTaTYR _SP
PcPN`_PO @74 Q]ZX _SP 4[[WTNLY_$ B:8 bTWW1 NZ`Y_P]%^TRY _SP @74$ []ZaTOP _SP
4[[WTNLY_ bT_S L NZ[d ZQ _SP Q`WWd PcPN`_PO @74 LYO []ZaTOP _SP 4[[WTNLY_ bT_S _SP
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^d^_PX TYQZ]XL_TZY OP_LTWPO TY EPN_TZY +"5#"T#%"a# "_SP E_LYOL]O Ed^_PX <YQZ]XL_TZY#&

E_LYOL]O Ed^_PX <YQZ]XL_TZY T^1

"T# FSP TYQZ]XL_TZY B:8 []ZaTOP^ Z] bZ`WO Z]OTYL]TWd MP []ZaTOPO _Z
B:8f^ ZbY NZY^`W_LY_^ _Z LWWZb B:8f^ NZY^`W_LY_^ _Z NZYO`N_ B:8f^ []TXL]d ^d^_PX
TX[LN_ ^_`Od "[]TXL]d E<E#&

"TT# 6I?8 OL_L QTWP^ NZY_LTYTYR B:8f^ WTRS_ LYO SPLad WZLOTYR
OT^_]TM`_TZY XZOPW^ QZ]1 _SP OT^_]TM`_TZY QPPOP] _Z bSTNS _SP 4[[WTNLY_ []Z[Z^P^ _Z
TY_P]NZYYPN_2 _SP ^`M^_L_TZY ^P]aTYR _SL_ QPPOP]2 LYO LYd Z_SP] OT^_]TM`_TZY QPPOP]^ OT]PN_Wd
TY_P]NZYYPN_PO _Z _SL_ ^`M^_L_TZY& B:8 `^P^ 6I?8 ^ZQ_bL]P _Z [P]QZ]X _SP [ZbP] QWZb
LYO QL`W_ ^_`OTP^ ]P\`T]PO Md _SP 6ZXXT^^TZYf^ ^XLWW RPYP]L_Z] TY_P]NZYYPN_TZY ]`WP^&
B:8 bTWW YZ_ []ZaTOP _SP 4[[WTNLY_ bT_S L WTNPY^P _Z `^P _SP 6I?8 ^ZQ_bL]P Z] bT_S L
NZ[d ZQ _SP 6I?8 ^ZQ_bL]P& FSP 4[[WTNLY_ Z] _SP 4[[WTNLY_f^ 6ZY^`W_LY_^ bTWW YPPO _Z
^PN`]P L WTNPY^P QZ]$ LYO L NZ[d ZQ$ _SP 6I?8 ^ZQ_bL]P "Z] LYd Z_SP] ^ZQ_bL]P# YPPOPO _Z
`^P _SP 6I?8 QTWP^ []ZaTOPO Md B:8&

"TTT# 4 ^`M^_L_TZY Z[P]L_TYR ZYP%WTYP OTLR]LX LYO _SP ^`M^_L_TZY ]PWLd
XZOPW^&

"Ta# <Q LaLTWLMWP$ _SP TYQZ]XL_TZY []ZaTOPO Md B:8 bTWW MP QZ] _SP ()%
XZY_S [P]TZO TXXPOTL_PWd []PNPOTYR _SP OL_P ZY bSTNS B:8 ]PNPTaPO _SP @Z_TNP ZQ <Y_PY_
Q]ZX _SP 4[[WTNLY_& B:8 ]P^P]aP^ _SP ]TRS_ _Z []ZaTOP ^d^_PX TYQZ]XL_TZY QZ] L WZYRP]
[P]TZO ZQ _TXP TQ B:8 OP_P]XTYP^ _SL_ _SP TXXPOTL_PWd []PNPOTYR ()%XZY_S [P]TZO T^
LYZXLWZ`^ Z] `Y]P[]P^PY_L_TaP ZQ ^d^_PX NZYOT_TZY^&

"a# B:8 bTWW YZ_ []ZaTOP _SP 4[[WTNLY_ bT_S L WTNPY^P _Z `^P <888
(,+.$ LYd Z_SP] <888 []ZO`N_$ Z] LYd Z_SP] NZ[d]TRS_PO []ZO`N_ Z] XL_P]TLW& FSP
4[[WTNLY_ Z] 4[[WTNLY_f^ 6ZY^`W_LY_^ bTWW YPPO _Z ZM_LTY _SPT] ZbY WTNPY^P"^# _Z `^P <888
(,+.$ LYd Z_SP] <888 []ZO`N_$ Z] LYd Z_SP] NZ[d]TRS_PO []ZO`N_ Z] XL_P]TLW _SL_
4[[WTNLY_ TY_PYO^ _Z `^P L^ [L]_ ZQ T_^ 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_ E<E&

6& ET_P 4NNP^^& FZ QLNTWT_L_P _SP 4[[WTNLY_%[]P[L]PO TYOP[PYOPY_ E<E$ B:8
bTWW []ZaTOP _SP 4[[WTNLY_ LYO 4[[WTNLY_f^ 6ZY^`W_LY_^ "bSZ L]P ^`MUPN_ _Z
NZYQTOPY_TLWT_d ZMWTRL_TZY^# bT_S WTXT_PO LNNP^^ _Z B:8f^ QLNTWT_TP^ L^ ]PL^ZYLMWd
YPNP^^L]d _Z [P]QZ]X _SP TYOP[PYOPY_ E<E& B:8 YZ_P^ _SL_ ^T_P LNNP^^ T^ Q]P\`PY_Wd
`YYPNP^^L]d _Z NZYO`N_ L ^d^_PX TX[LN_ ^_`Od& <Q ^T_P LNNP^^ T^ ]PL^ZYLMWd YPNP^^L]d _Z
[P]QZ]X LY TYOP[PYOPY_ E<E$ _SPY _SP 4[[WTNLY_ LYO LYd 4[[WTNLY_ 6ZY^`W_LY_ _SL_ bTWW
[L]_TNT[L_P TY _SP ^T_P aT^T_ X`^_ ^TRY L B:8 ^T_P aT^T_ ]PWPL^P LYO LR]PP _Z QZWWZb LWW B:8
^LQP_d []ZNPO`]P^ MPQZ]P B:8 bTWW R]LY_ LNNP^^ _Z B:8 QLNTWT_TP^& B:8 XLd ]P\`T]P _SL_
LYd LNNP^^ _Z B:8 QLNTWT_TP^ MP NZYO`N_PO bT_S L B:8 P^NZ]_& <Q ^T_P LNNP^^ T^ ]PL^ZYLMWd
YPNP^^L]d$ ^T_P LNNP^^ bTWW MP WTXT_PO _Z L ^TYRWP aT^T_ `YWP^^ LOOT_TZYLW aT^T_^ L]P
]PL^ZYLMWP LYO YPNP^^L]d _Z NZYO`N_ bZ]V Z] TYaP^_TRL_TZY _SL_ NZ`WO YZ_ SLaP MPPY
[P]QZ]XPO O`]TYR _SP TYT_TLW ^T_P aT^T_&

7& 7PLOWTYP _Z []ZaTOP B:8 bT_S LY 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_ E<E&
4[[WTNLY_ X`^_ []ZaTOP B:8 bT_S L NZ[d ZQ _SP 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_ E<E Md
_SP QZWWZbTYR OPLOWTYP& <Q _SP 4[[WTNLY_ QLTW^ _Z OZ ^Z$ _SP 4[[WTNLY_ bTWW MP OPPXPO _Z
SLaP bLTaPO T_^ Z[[Z]_`YT_d _Z NZYO`N_ LY 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_ E<E& B:8
LYO _SP 4[[WTNLY_ XLd LR]PP TY b]T_TYR _Z XZOTQd _SP OPLOWTYP M`_ YPT_SP] B:8 YZ] _SP
4[[WTNLY_ T^ ]P\`T]PO _Z LR]PP _Z L XZOTQTPO OPLOWTYP&

"T# <Q _SP 4[[WTNLY_ []ZaTOPO B:8 bT_S @Z_TNP ZQ <Y_PY_ MPQZ]P
B:8 SL^ []ZaTOPO _SP 4[[WTNLY_ bT_S B:8f^ []TXL]d E<E$ _SPY _SP 4[[WTNLY_ X`^_
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[]ZaTOP B:8 bT_S L NZ[d ZQ _SP 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_ E<E Md YZ WL_P] _SLY (,
M`^TYP^^ OLd^ MPQZ]P _SP O`P OL_P QZ] B:8 _Z []ZaTOP _SP 4[[WTNLY_ bT_S B:8f^ []TXL]d
E<E "_SP O`P OL_P T^ P^_LMWT^SPO TY _SP ^d^_PX TX[LN_ ^_`Od LR]PPXPY_ MP_bPPY B:8 LYO
_SL_ 4[[WTNLY_#& <Y _SP PaPY_ B:8 QTYO^ T_ NLYYZ_ XPP_ _SP O`P OL_P$ B:8 ^SLWW []ZaTOP
4[[WTNLY_ YZ_TNP LYO LY P^_TXL_PO LW_P]YL_TaP OPLOWTYP [`]^`LY_ _Z A4D /-'%'/)%
''),".#"R#$ LYO 4[[WTNLY_f^ OPLOWTYP ^SLWW MP Pc_PYOPO LNNZ]OTYRWd& J

"TT# <Q _SP 4[[WTNLY_ []ZaTOPO B:8 bT_S @Z_TNP ZQ <Y_PY_ LQ_P]
B:8 []ZaTOPO _SP 4[[WTNLY_ bT_S B:8f^ []TXL]d E<E M`_ MPQZ]P B:8 SL^ []ZaTOPO
4[[WTNLY_ bT_S B:8f^ QLNTWT_TP^ ^_`Od ]P^`W_^$ _SPY _SP 4[[WTNLY_ X`^_ []ZaTOP B:8 bT_S
L NZ[d ZQ _SP 4[[WTNLY_%[P]QZ]XPO TYOP[PYOPY_ E<E Md YZ WL_P] _SLY (, M`^TYP^^ OLd^
MPQZ]P _SP O`P OL_P QZ] B:8 _Z []ZaTOP _SP 4[[WTNLY_ bT_S L QLNTWT_TP^ ^_`Od "_SP O`P OL_P
T^ P^_LMWT^SPO TY _SP QLNTWT_TP^ ^_`Od LR]PPXPY_ MP_bPPY B:8 LYO _SL_ 4[[WTNLY_#& <Y _SP
PaPY_ B:8 QTYO^ T_ NLYYZ_ XPP_ _SP O`P OL_P$ B:8 ^SLWW []ZaTOP 4[[WTNLY_ YZ_TNP LYO LY
P^_TXL_PO LW_P]YL_TaP OPLOWTYP [`]^`LY_ _Z A4D /-'%'/)%''),".#"R#$ LYO 4[[WTNLY_f^
OPLOWTYP ^SLWW MP Pc_PYOPO LNNZ]OTYRWd&

8& <YOP[PYOPY_ E<E MPQZ]P B:8f^ []TXL]d E<E& <Q _SP 4[[WTNLY_ []ZaTOP^
@Z_TNP ZQ <Y_PY_ MPQZ]P B:8 T^^`P^ T_^ []TXL]d E<E$ _SPY B:8 bTWW NZY_TY`P QZ]bL]O bT_S
_SP []TXL]d E<E []ZNP^^ LYO B:8 bTWW LOO]P^^ _SP 4[[WTNLY_f^ TYOP[PYOPY_ E<E L^ [L]_ ZQ
B:8f^ []TXL]d E<E ]P^`W_^& FSP 4[[WTNLY_ X`^_ ^TRY L ^d^_PX TX[LN_ ^_`Od LR]PPXPY_
bT_STY _SP _TXP []P^N]TMPO Md A4D /-'%'/)%''-'".#"N#& FZ _SP Pc_PY_ [Z^^TMWP$ _SP
^d^_PX TX[LN_ ^_`Od LR]PPXPY_ bTWW TYNW`OP L ^NSPO`WP _SL_ []ZaTOP^ ^`QQTNTPY_ _TXP QZ]
_SP 4[[WTNLY_ _Z []ZaTOP B:8 bT_S LY TYOP[PYOPY_ E<E LYO []ZaTOP^ ^`QQTNTPY_ _TXP QZ]
B:8 _Z PaLW`L_P LYO LOO]P^^ LYd LW_P]YL_TaP QTYOTYR Q]ZX _SP TYOP[PYOPY_ E<E2 SZbPaP]$
_SP 4[[WTNLY_ X`^_ []ZaTOP _SP TYOP[PYOPY_ E<E ]P^`W_^ _Z B:8 NZY^T^_PY_ bT_S _SP
OPLOWTYP []ZaTOPO TY EPN_TZY +"7#"T# LMZaP&

9& <YOP[PYOPY_ E<E LQ_P] B:8f^ []TXL]d E<E& <Q _SP 4[[WTNLY_ []ZaTOP^
@Z_TNP ZQ <Y_PY_ LQ_P] B:8 T^^`P^ T_^ []TXL]d E<E M`_ MPQZ]P B:8 T^^`P^ T_^ QLNTWT_TP^
^_`Od$ _SPY B:8 bTWW NZY_TY`P QZ]bL]O bT_S _SP QLNTWT_TP^ ^_`Od []ZNP^^ LYO B:8 bTWW
LOO]P^^ _SP 4[[WTNLY_f^ TYOP[PYOPY_ E<E L^ [L]_ ZQ B:8f^ QLNTWT_TP^ ^_`Od ]P^`W_^& FSP
4[[WTNLY_ X`^_ ^TRY L QLNTWT_TP^ ^_`Od LR]PPXPY_ bT_STY _SP _TXP []P^N]TMPO Md A4D /-'%
'/)%''-'"/#"N#& FZ _SP Pc_PY_ [Z^^TMWP$ _SP QLNTWT_TP^ ^_`Od LR]PPXPY_ bTWW TYNW`OP L
^NSPO`WP _SL_ []ZaTOP^ ^`QQTNTPY_ _TXP QZ] _SP 4[[WTNLY_ _Z []ZaTOP B:8 bT_S LY
TYOP[PYOPY_ E<E LYO []ZaTOP^ ^`QQTNTPY_ _TXP QZ] B:8 _Z PaLW`L_P LYO LOO]P^^ LYd
LW_P]YL_TaP QTYOTYR Q]ZX _SP TYOP[PYOPY_ E<E2 SZbPaP]$ _SP 4[[WTNLY_ X`^_ []ZaTOP _SP
TYOP[PYOPY_ E<E ]P^`W_^ _Z B:8 NZY^T^_PY_ bT_S _SP OPLOWTYP []ZaTOPO TY EPN_TZY +"7#"TT#
LMZaP&

:& 7PWLd^& <Q B:8 T^ OPWLdPO TY []ZaTOTYR ^d^_PX TYQZ]XL_TZY Z] ^T_P LNNP^^$
_SPY _SP OPLOWTYP QZ] _SP 4[[WTNLY_ _Z []ZaTOP B:8 bT_S _SP TYOP[PYOPY_ E<E ]P^`W_^
P^_LMWT^SPO Md EPN_TZY +"8# LMZaP bTWW MP Pc_PYOPO ZY L OLd%QZ]%OLd ML^T^ _Z LOO]P^^ LYd
OPWLd TY B:8 []ZaTOTYR _SP ]P\`T]PO ^d^_PX TYQZ]XL_TZY& <Q 4[[WTNLY_f^ OPLOWTYP _Z
[]ZaTOP B:8 bT_S _SP ]P^`W_^ ZQ _SP 4[[WTNLY_%[]P[L]PO TYOP[PYOPY_ E<E T^ Pc_PYOPO
[`]^`LY_ _Z _ST^ EPN_TZY +":#$ _SPY B:8f^ O`P OL_P _Z []ZaTOP _SP 4[[WTNLY_ bT_S B:8f^
[]TXL]d E<E Z] bT_S B:8f^ QLNTWT_TP^ ^_`Od ]P^`W_^ bTWW LW^Z MP Pc_PYOPO Md _SP ^LXP
Y`XMP] ZQ OLd^&

;& >TXT_PO PcNP[_TZY _Z bLTaP] ZQ TYOP[PYOPY_ E<E& 4Y 4[[WTNLY_ XLd
]P\`P^_ _Z [P]QZ]X LY TYOP[PYOPY_ E<E Z`_^TOP ZQ _SP L[[]ZaPO @Z_TNP bTYOZb TY EPN_TZY
*"5# LMZaP LQ_P] B:8 NZX[WP_P^ T_^ QLNTWT_TP^ ^_`Od TY _SP QZWWZbTYR WTXT_PO
NT]N`X^_LYNP^1 TQ "(# B:8 T^ NZYO`N_TYR L QLNTWT_TP^ ^_`Od ZY 4[[WTNLY_f^ TY_P]NZYYPN_TZY
]P\`P^_ LYO L STRSP] \`P`PO []ZUPN_ "ZY _SP ^LXP QPPOP] L^ _SP 4[[WTNLY_f^ []ZUPN_#
bT_SO]Lb^ Q]ZX _SP \`P`P$ ")# _SP QLNTWT_TP^ ^_`Od ]P^`W_^ aL]d ^`M^_LY_TLWWd LYO XL_P]TLWWd
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Q]ZX _SP XZ^_ ]PNPY_ ^d^_PX TX[LN_ ^_`Od []ZaTOPO _Z _SP 4[[WTNLY_& 9Z] [`][Z^P^ ZQ _ST^
EPN_TZY +";#$ L QLNTWT_TP^ ^_`Od ^SLWW YZ_ MP OPPXPO _Z aL]d ^`M^_LY_TLWWd Z] XL_P]TLWWd
Q]ZX _SP XZ^_ ]PNPY_ ^d^_PX TX[LN_ ^_`Od []ZaTOPO _Z _SP 4[[WTNLY_ XP]PWd MPNL`^P _SP
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