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SYSTEM SUMMARY

PROJECT LOCATION KLAMATH COUNTY, OR

MODULE TYPE JINKO JKM305P-72

MODULE WATTAGE 305

MODULE QTY. 21,432

INVERTER
ADVANCED ENERGY

AE-1000NX-1kV

INVERTER QTY. 5

SYSTEM SIZE (AC) 5,000 kW

SYSTEM SIZE (DC) 6,537 kW

DC:AC RATIO 1.307

PROJECT AREA 39 ACRES (EST.)

ARRAY FOOTPRINT 30 ACRES

ARRAY TYPE ATI SINGLE-AXIS

GROUND COVER RATIO 42.1% (15'-3")

ARRAY TILT • •••

RANGE OF ROTATION • •• • ••••••

ARRAY AZIMUTH • • • •••••

PHOTOVOLTAIC ARRAY SITE PLAN
SCALE: 1" = 100'-0"

PHOTOVOLTAIC ARRAY SITE PLAN

 510.521.3773

BEATTY 5MW SOLAR FACILITY



GENERAL NOTES

KEYED NOTES

ONE-LINE DIAGRAM 12.47 kV DISTRIBUTION
SCALE: NONE

LEGEND:

 510.521.3773

BEATTY 5MW SOLAR FACILITY

CABLE SCEDULE:



GENERAL NOTES KEYED NOTES

ARRAYS CONFIGURATION

COMBINER BOX NAMING CONVENTION

PHOTOVOLTAIC MODULE
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BEATTY 5MW SOLAR FACILITY



GENERAL NOTES KEYED NOTES

ARRAYS CONFIGURATION

COMBINER BOX NAMING CONVENTION

PHOTOVOLTAIC MODULE

 510.521.3773

BEATTY 5MW SOLAR FACILITY







Sum of E_GridHour
Month 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Grand Total
1 (198.87)              (198.87)        (198.87)        (198.87)        (198.87)        (198.87)        (198.87)           (198.87)           26,360.72         64,675.60         60,886.70         57,705.00         57,025.60         64,940.60         75,066.10         67,751.00         2,380.68         (198.87)          (198.87)           (198.87)     (198.87)        (198.87)        (198.87)        (198.87)        473,808.98        
2 (179.62)              (179.62)        (179.62)        (179.62)        (179.62)        (179.62)        (179.62)           3,385.12         36,200.00         60,497.90         70,536.50         71,424.20         63,322.70         66,560.50         75,524.10         69,627.90         38,122.40      566.77           (179.62)           (179.62)     (179.62)        (179.62)        (179.62)        (179.62)        553,433.00        
3 (198.87)              (198.87)        (198.87)        (198.87)        (198.87)        (198.87)        3,507.26         31,277.60      67,288.00         69,931.10         79,214.60         76,318.00         76,771.00         79,451.00         71,485.10         63,258.70         42,318.30      11,223.89      (198.87)           (198.87)     (198.87)        (198.87)        (198.87)        (198.87)        669,658.14        
4 (192.45)              (192.45)        (192.45)        (192.45)        (192.45)        1,057.11      40,241.61      99,611.20      111,693.20       112,798.10       116,846.80       118,262.20       122,062.00       116,721.30       103,464.80       104,246.40       102,046.50    61,509.10      2,756.13         (192.45)     (192.45)        (192.45)        (192.45)        (192.45)        1,211,391.92     
5 (198.87)              (198.87)        (198.87)        (198.87)        (198.87)        17,433.63    70,708.40      112,011.10    126,651.70       129,714.00       128,071.80       120,135.50       123,822.20       129,801.60       124,670.70       123,987.50       124,236.30    93,025.90      20,415.69      (198.87)     (198.87)        (198.87)        (198.87)        (198.87)        1,442,697.34     
6 (192.45)              (192.45)        (192.45)        (192.45)        (192.45)        30,834.60    90,497.20      128,274.50    133,213.30       140,586.00       137,914.30       134,303.40       136,034.40       133,108.00       127,371.80       125,356.70       121,048.70    106,403.60   52,151.50      700.23       (192.45)        (192.45)        (192.45)        (192.45)        1,596,066.15     
7 (198.87)              (198.87)        (198.87)        (198.87)        (198.87)        18,224.01    81,937.10      125,329.40    140,041.00       146,807.00       150,791.00       150,838.00       145,616.00       140,949.00       143,702.40       140,205.40       122,356.00    112,843.10   51,870.02      403.70       (198.87)        (198.87)        (198.87)        (198.87)        1,670,123.32     
8 (198.87)              (198.87)        (198.87)        (198.87)        (198.87)        2,920.94      61,835.00      135,792.00    151,107.00       149,911.00       147,950.00       145,429.00       143,608.00       145,359.00       144,434.00       143,530.00       138,719.00    93,600.00      6,996.23         (198.87)     (198.87)        (198.87)        (198.87)        (198.87)        1,609,202.50     
9 (192.45)              (192.45)        (192.45)        (192.45)        (192.45)        (192.45)        20,489.68      87,262.30      127,537.60       128,853.40       128,824.60       122,001.20       115,264.10       119,830.20       118,877.50       118,266.00       99,881.80      22,075.84      (192.45)           (192.45)     (192.45)        (192.45)        (192.45)        (192.45)        1,206,854.79     
10 (198.87)              (198.87)        (198.87)        (198.87)        (198.87)        (198.87)        1,740.30         45,431.39      92,528.60         98,126.40         91,962.40         90,267.20         91,386.60         96,575.20         101,536.90       92,795.00         32,204.40      229.03           (198.87)           (198.87)     (198.87)        (198.87)        (198.87)        (198.87)        832,397.00        
11 (192.45)              (192.45)        (192.45)        (192.45)        (192.45)        (192.45)        (192.45)           6,197.23         42,950.26         58,326.80         61,509.20         57,011.70         64,301.30         71,288.80         74,410.20         40,735.30         901.36            (192.45)          (192.45)           (192.45)     (192.45)        (192.45)        (192.45)        (192.45)        474,937.82        
12 (198.87)              (198.87)        (198.87)        (198.87)        (198.87)        (198.87)        (198.87)           (164.45)           26,246.68         63,788.20         65,063.80         60,614.50         64,980.20         65,200.00         73,831.70         43,210.20         (88.96)             (198.87)          (198.87)           (198.87)     (198.87)        (198.87)        (198.87)        (198.87)        459,897.72        
Grand Total (2,341.51)          (2,341.51)    (2,341.51)    (2,341.51)    (2,341.51)    69,110.30    370,186.74    774,208.53    1,081,818.06    1,224,015.50    1,239,571.70    1,204,309.90    1,204,194.10    1,229,785.20    1,234,375.30    1,132,970.10    824,126.49    500,887.05   132,829.57    (846.26)     (2,341.51)    (2,341.51)    (2,341.51)    (2,341.51)    12,200,468.67   





  1101 Marina Village Parkway 

Suite 100 

Alameda, CA  94501 

P  510.521.3773 

F  510.865.2594 

 
Obsidian Renewables                Date: July 17, 2014 

 

 

Project Name:      Beatty 5MW Solar Facility, Bly, OR 

REF:                     Engineer’s Motive Force  

                          

 

Facility Energy Generation is directly correlated to available solar irradiation which is naturally intermittent 

and variable. The above referenced facility has been modeled using industry accepted solar energy 

modeling software which utilizes the National Energy Renewables Laboratory’s (NREL) statistically 

generated dataset for a Typical Meteorological Year (TMY3 Data).  

 

System Description: 

Solar Module:  (21,432) Jinko JKM305P-72, 305 Watt Each 

Solar Inverter:  (5) Advanced Energy AE1000NX Solar Inverters 

Modeling Software Pvsyst V5.74 

TMY3 Dataset:  Klamath Falls Intl Ap [uo] 2010 

Term of Agreement:  25 Years 

Annual Degradation: 1.1% 

 

 

Year Average Maximum Minimum Year Average Maximum Minimum

1 12,200 15,250 4,880 14 10,566 13,208 4,226

2 12,066 15,082 4,826 15 10,450 13,062 4,180

3 11,933 14,916 4,773 16 10,335 12,919 4,134

4 11,802 14,752 4,721 17 10,221 12,776 4,088

5 11,672 14,590 4,669 18 10,109 12,636 4,043

6 11,544 14,430 4,617 19 9,998 12,497 3,999

7 11,417 14,271 4,567 20 9,888 12,359 3,955

8 11,291 14,114 4,516 21 9,779 12,224 3,912

9 11,167 13,959 4,467 22 9,671 12,089 3,868

10 11,044 13,805 4,418 23 9,565 11,956 3,826

11 10,923 13,653 4,369 24 9,460 11,825 3,784

12 10,802 13,503 4,321 25 9,356 11,694 3,742

13 10,684 13,354 4,273 Total 267,939 334,924 107,176

Yearly Net Output (MWh)

 

This letter is to declare that the Beatty 5MW Solar Facility is likely capable under average conditions 

foreseeable during the term of this agreement of meeting the above average, maximum, and minimum net 

outputs. 

Lech M. Majerski, P.E.
Blymyer Engineers, Inc.
lmajerski@blymyer.com

mailto:jkuehn@blymyer.com
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Grid-Connected System: Simulation parameters

Project  : Swinerton Beatty

Geographical Site Klamath Falls Intl Ap [uo] 2010 Country United States

Situation Latitude 42.2°N Longitude 121.7°W
Time defined as Legal Time Time zone UT-8 Altitude 1220 m

Albedo  0.20
Meteo data  : Klamath Falls Intl Ap [uo] 2010

Simulation variant  : 2014 07 18

Simulation date 18/07/14 13h12

Simulation parameters

Tracking plane, tilted Axis Axis Tilt 0° Axis Azimuth 0°
Rotation Limitations Minimum Phi -45° Maximum Phi 45°

Backtracking strategy Tracker Spacing 4.64 m Collector width 1.95 m
Inactive band Left 0.01 m Right 0.01 m

Models used Transposition Perez Diffuse Measured

Horizon Free Horizon

Near Shadings No Shadings

PV Array Characteristics

PV module Si-poly Model JKM 305P-72
Manufacturer Jinkosolar

Number of PV modules In series 38 modules In parallel 564 strings
Total number of PV modules Nb. modules 21432 Unit Nom. Power 305 Wp
Array global power Nominal (STC) 6537 kWp At operating cond. 5858 kWp (50°C)
Array operating characteristics (50°C) U mpp +/-619 V I mpp 4733 A
Total area Module area 41586 m² Cell area 37559 m²

Inverter Model AE 1000NX- 800VAC MFG
Manufacturer Advanced Energy Industries, Inc.

Characteristics Operating Voltage +/-550-1000 V Unit Nom. Power 1000 kW AC
Inverter pack Number of Inverter 5 units Total Power 5000 kW AC

PV Array loss factors
Thermal Loss factor Uc (const) 29.0 W/m²K Uv (wind) 0.0 W/m²K / m/s

=> Nominal Oper. Coll. Temp. (G=800 W/m²,  Tamb=20°C,  Wind=1 m/s.) NOCT 45 °C

Wiring Ohmic Loss Global array res. 5.9 mOhm Loss Fraction 2.0 % at STC

Array Soiling Losses Loss Fraction 2.0 %
Module Quality Loss Loss Fraction 1.5 %
Module Mismatch Losses Loss Fraction 1.0 % at MPP
Incidence effect, ASHRAE parametrization IAM = 1 - bo (1/cos i - 1) bo Parameter 0.05

System loss factors

AC loss, transfo to injection Grid Voltage 12 kV
Wires 1818 m 3x150 mm² Loss Fraction 1.1 % at STC

External transformer Iron loss (24H connection) 6415 W Loss Fraction 0.1 % at STC
Resistive/Inductive  losses 1.1 mOhm Loss Fraction 1.1 % at STC
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Grid-Connected System: Simulation parameters (continued)

User's needs : Unlimited load (grid)
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Grid-Connected System: Main results

Project  : Swinerton Beatty

Simulation variant  : 2014 07 18

Main system parameters System type Grid-Connected
PV Field Orientation tracking, tilted axis, Axis Tilt 0° Axis Azimuth 0°
PV modules Model JKM 305P-72 Pnom 305 Wp
PV Array Nb. of modules 21432 Pnom total 6537 kWp
Inverter Model AE 1000NX- 800VAC MFG Pnom 1000 kW ac
Inverter pack Nb. of units 5.0 Pnom total 5000 kW ac
User's needs Unlimited load (grid)

Main simulation results
System Production Produced Energy 12200 MWh/year Specific prod. 1866 kWh/kWp/year

Performance Ratio PR 83.0 %
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Normalized productions (per installed kWp):  Nominal power 6537 kWp

Yf : Produced useful energy  (inverter output) 5.11 kWh/kWp/day
Ls : System Loss  (inverter, ...)                        0.21 kWh/kWp/day
Lc : Collection Loss (PV-array losses)             0.84 kWh/kWp/day
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Performance Ratio PR

PR : Performance Ratio (Yf / Yr) :  0.830

2014 07 18

Balances and main results

GlobHor T Amb GlobInc GlobEff EArray E_Grid EffArrR EffSysR

kWh/m² °C kWh/m² kWh/m² MWh MWh % %

January 58.4 -0.80 80.5 76.8 495 474 14.78 14.16

February 72.4 2.85 94.6 91.1 577 553 14.66 14.07

March 94.7 2.10 114.5 111.1 698 670 14.65 14.06

April 167.7 7.19 220.7 216.0 1261 1211 13.74 13.20

May 208.9 10.66 273.6 268.6 1502 1443 13.21 12.68

June 233.9 15.85 309.0 304.3 1662 1596 12.93 12.42

July 245.2 20.31 324.2 319.5 1738 1670 12.89 12.39

August 223.3 19.53 305.9 301.2 1674 1609 13.16 12.65

September 159.6 12.95 219.6 215.0 1254 1207 13.74 13.22

October 106.1 7.15 146.7 142.4 866 832 14.19 13.64

November 60.8 1.64 81.7 78.1 496 475 14.59 13.98

December 57.0 -0.61 78.2 74.2 480 460 14.74 14.14

Year 1687.9 8.26 2249.2 2198.4 12701 12200 13.58 13.04

Legends: GlobHor Horizontal global irradiation

T Amb Ambient Temperature

GlobInc Global incident in coll. plane

GlobEff Effective Global, corr. for IAM and shadings

EArray Effective energy at the output of the array

E_Grid Energy injected into grid

EffArrR Effic. Eout array / rough area

EffSysR Effic. Eout system / rough area
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Grid-Connected System: Loss diagram

Project  : Swinerton Beatty

Simulation variant  : 2014 07 18

Main system parameters System type Grid-Connected
PV Field Orientation tracking, tilted axis, Axis Tilt 0° Axis Azimuth 0°
PV modules Model JKM 305P-72 Pnom 305 Wp
PV Array Nb. of modules 21432 Pnom total 6537 kWp
Inverter Model AE 1000NX- 800VAC MFG Pnom 1000 kW ac
Inverter pack Nb. of units 5.0 Pnom total 5000 kW ac
User's needs Unlimited load (grid)

Loss diagram over the whole year

Horizontal global irradiation1688 kWh/m²

+33.3% Global incident in coll. plane

-2.3% IAM factor on global

Effective irradiance on collectors2198 kWh/m² * 41586 m² coll.

efficiency at STC = 15.74% PV conversion

Array nominal energy (at STC effic.)14393 MWh

-0.1% PV loss due to irradiance level

-4.6% PV loss due to temperature

-2.0% Array Soiling loss

-1.5% Module quality loss

-1.0% Module array mismatch loss

-1.3% Ohmic wiring loss

Array virtual energy at MPP12920 MWh

-2.1% Inverter Loss during operation (efficiency)

-1.7% Inverter Loss over nominal inv. power

0.0% Inverter Loss due to power threshold

0.0% Inverter Loss over nominal inv. voltage

0.0% Inverter Loss due to voltage threshold

Available Energy at Inverter Output12428 MWh

-0.7% AC ohmic loss

-1.1% External transfo loss

Energy injected into grid12200 MWh






































