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Bly Solar Project 
Near Bly, OR 

42.37986, ‐121.0254 
 

Energy Performance Estimation 
May 6, 2014 

 
Overview: 
 
HelioSage has prepared an energy performance model for this project using PV industry 
standard practices and tools. The PVsyst energy modeling program was used to create 
the baseline energy performance report and post‐report processing of the hourly data 
was used to account for losses not modeled in the PVsyst tool. The weather file used as 
the basis for the energy model was selected after considering the available weather files 
sources  in the region and the project site’s unique geography. Probability assumptions 
around expected annual performance are primarily based on the energy model and the 
source weather  file. Our  selections  and  assumptions  for  all  these  areas  are  outlined 
below. 
 
 
Plant Ratings and Summary (MW or MWhr) 
 
AC Capacity (Inverter nameplate:    8.5 
Net P50 Annual Energy:      16,309 
Net P90 Annual Energy:      13,636 
Maximum Annual Delivered Energy:    18,755 
Minimum Annual Delivered Energy:    9,466 
 
 
Weather Site Analysis: 
 
One of the most significant drivers of PV plant energy modeling results  is the selected 
weather file which forms the basis of the model. When modeling the expected energy of 
any  geographic  site,  a meteorological weather  file must  be manually  selected  that  is 
used by the energy modeling tool to compute the performance of the PV system on an 
hourly basis over  the  course of a  “typical”  year. This model  forms  the basis of a P50 
energy estimation  for  the PV project.  Ideal elements of  a weather  file  include hourly 
horizontal  global  and  diffuse  irradiation,  ambient  temperature,  and  average  wind 
velocity. With  these  values,  the modeling  tool  can  very  accurately  simulate  expected 
energy  performance  of  the  PV  cells  since  it  is  these  environmental  variables  that 
determine actual power produced by the cells.  
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Many available weather files  in the US are taken directly from measured weather sites 
such  as  at major  airports.  This  data  is  typically  based  on  over  30  years  of measured 
values  which  is  then  comparatively  selected  and  formulated  into  a  “Typical 
Meteorological Year” or TMY file for use in modeling. Increasingly satellite data is being 
used to either create fully synthetic weather files or to augment ground measured data. 
These  weather  file  sources  are  particularly  advantageous  for  project  sites  located 
farther away from measured sites, in different local geographies, or when the measured 
sites available are in question. 
 
For  this  project, we  considered  several weather  sites  located  in  the  region  including 
measured  sites  and  one  synthetic  site  near  the  project  location  (based  on measured 
satellite data). The differences  in both distance and elevation  from  the project site  to 
the weather collection location are considered when deciding on a suitable weather file. 
In  other  words,  the  closest  weather  site  to  the  project  is  not  always  the  most 
appropriate one; differences in latitude and elevation are important factors to consider 
when making final selections. 
 
The weather data file selected for this project is a synthetic data set derived from local 
ground measurements at the Medford Rogue Valley Intl Airport and was obtained from 
the National Solar Resource Database created by  the National Renewable Energy Lab. 
The TMY3 dataset is based on over 19 years of continuous data collection and analysis. 
 
The PVsyst report 
 
Attached  in  appendix  A  is  a  copy  of  the  PVsyst  report  for  this  project.  This  report 
outlines all the major system  inputs and output of the energy performance model.Net 
energy  values delivered  for  this project will deviate  from  this  report  since  the PVsyst 
model  is for a subsection of the overall system and some post‐PVsyst adjustments are 
made to account for factors not included in the PVsyst model. 
 
Below is a summary of the average monthly energy generation (MWhrs) for the project: 
 

  MWh    MWh 

Jan 483  Jul 2,329 

Feb 724  Aug 2,118 

Mar 1,086  Sep 1,608 

Apr 1,610  Oct 1,173 

May 1,981  Nov 487 

Jun 2,332  Dec 380 

    Year 16,309 

 



 

117 4
th

 Street SE, Suite B  |  Charlottesville, VA 22902  |  434-293-7589 | heliosage.com 

 
Station Service and Parasitic Losses 
 
The operation of a PV power plant requires very few planned operational  losses. Most 
losses occur in the conversation of DC energy to AC energy, from the PV modules up to 
the  inverter  output.  From  the AC output  of  the  inverter,  system  losses  are  generally 
small, though this is the only area where station loads, including nighttime loads, occur. 
Below is a summary table of the losses that have been planned for this plant. 
 

Loss  Percentage Loss (of Total) 

MV Transformers  ‐1.07% 

HV Transformers (substation)  N/A 

Inverter Nighttime 
Consumption 

‐0.06% 

AC Conductor Voltage Drop  ‐0.60% 

Tracker Motor Operation  ‐0.07% 

Data Acquisition & Aux Loads  ‐0.10% 

 
 
Hourly and Average Daily Values: 
 
Attached in Appendix B is an hourly file (8760 values) representing the P50 expected 
production of the plant. Additionally, a 12 x 24 profile of energy values is also attached 
in the Appendix B file. All values in these tables are in megawatts AC and include all 
expected plant losses up to the point of interconnection. 
 
Probability Values: 
 
A maximum and minimum number for plant energy production is included in the 
summary above. These numbers were derived using the following assumptions: 
 

Annual weather variability  8.50% 

PV module modeling accuracy  6.50% 

Measurement error  7.00% 

System Degradation (avg ‐%/yr)  1.00% 
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Appendix A 
 

The PVsyst report 
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Grid-Connected System: Simulation parameters

PVsyst Licensed to  HelioSage (United States)

Project : OR_Bly

Geographical SiteMedford Rogue Valley Intl Ap [ashland - Uo] Country United States

Situation Latitude 42.2°N Longitude 122.7°W
Time defined as Legal Time Time zone UT-8 Altitude 595 m

Monthly albedo values

Albedo

Jan.

 0.34

Feb.

 0.29

Mar.

 0.25

Apr.

 0.25

May

 0.20

June

 0.20

July

 0.20

Aug.

 0.20

Sep.

 0.20

Oct.

 0.20

Nov.

 0.27

Dec.

 0.36

Meteo data: Medford Rogue Valley Intl Ap [ashland - Uo] TMY - NREL: TMY3 hourly DB (1991-2005)

Simulation variant : SAT0_FS395_SMA-850_r119_GCR40_NBT_8.5MWac

Simulation date 06/05/14 16h53

Simulation parameters

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

Models used Transposition Hay Diffuse Imported

Horizon Free Horizon

Near Shadings According to strings Electrical effect 100 %

PV Array Characteristics

PV module CdTe Model FS-395
Manufacturer First Solar

Number of PV modules In series 14 modules In parallel 7632 strings
Total number of PV modules Nb. modules 106848 Unit Nom. Power 95 Wp
Array global power Nominal (STC) 10151 kWp At operating cond. 9547 kWp (50°C)
Array operating characteristics (50°C) U mpp 629 V I mpp 15183 A
Total area Module area 76931 m² Cell area 62857 m²

Inverter Model Sunny Central 850CP XT
Manufacturer SMA

Characteristics Operating Voltage 568-850 V Unit Nom. Power 850 kW AC
Inverter pack Nb. of inverters 10 units Total Power 8500 kW AC

PV Array loss factors

Array Soiling Losses Loss Fraction 5.0 %
Thermal Loss factor Uc (const) 29.0 W/m²K Uv (wind) 0.0 W/m²K / m/s

Wiring Ohmic Loss Global array res. 0.66 mOhm Loss Fraction 1.5 % at STC

Module Quality Loss Loss Fraction 1.5 %
Module Mismatch Losses Loss Fraction 1.6 % at MPP
Incidence effect, ASHRAE parametrization IAM = 1 - bo (1/cos i - 1) bo Param. 0.05
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Grid-Connected System: Simulation parameters (continued)

PVsyst Licensed to  HelioSage (United States)

System loss factors

AC loss, transfo to injection Grid Voltage 13 kV
Wires 7499 m 3x700 mm² Loss Fraction 1.5 % at STC

External transformer Iron loss (24H connexion) 9945 W Loss Fraction 0.1 % at STC
Resistive/Inductive  losses 0.1 mOhm Loss Fraction 0.9 % at STC

User's needs : Unlimited load (grid)
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Grid-Connected System: Near shading definition

PVsyst Licensed to  HelioSage (United States)

Project : OR_Bly

Simulation variant : SAT0_FS395_SMA-850_r119_GCR40_NBT_8.5MWac

Main system parameters System type Grid-Connected

Near Shadings According to strings Electrical effect 100 %
PV Field Orientation tracking, tilted axis, Axis Tilt 0° Axis Azimuth 0°
PV modules Model FS-395 Pnom 95 Wp
PV Array Nb. of modules 106848 Pnom total 10151 kWp
Inverter Model Sunny Central 850CP XT Pnom 850 kW ac
Inverter pack Nb. of units 10.0 Pnom total 8500 kW ac
User's needs Unlimited load (grid)

Perspective of the PV-field and surrounding shading scene
Zenith

Iso-shadings diagram
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OR_Bly

Beam shading factor (according to strings) : Iso-shadings curves

1: 22 june
2: 22 may - 23 july
3: 20 apr - 23 aug
4: 20 mar - 23 sep
5: 21 feb - 23 oct
6: 19 jan - 22 nov
7: 22 december
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Shading loss: 1 %
Shading loss: 5 %
Shading loss: 10 %
Shading loss: 20 %
Shading loss: 40 %

Attenuation for diffuse: 0.000
and albedo: 0.000
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Grid-Connected System: Main results

PVsyst Licensed to  HelioSage (United States)

Project : OR_Bly

Simulation variant : SAT0_FS395_SMA-850_r119_GCR40_NBT_8.5MWac

Main system parameters System type Grid-Connected

Near Shadings According to strings Electrical effect 100 %
PV Field Orientation tracking, tilted axis, Axis Tilt 0° Axis Azimuth 0°
PV modules Model FS-395 Pnom 95 Wp
PV Array Nb. of modules 106848 Pnom total 10151 kWp
Inverter Model Sunny Central 850CP XT Pnom 850 kW ac
Inverter pack Nb. of units 10.0 Pnom total 8500 kW ac
User's needs Unlimited load (grid)

Main simulation results
System Production Produced Energy 16589 MWh/year Specific prod. 1634 kWh/kWp/year

Performance Ratio PR 76.9 %
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Normalized productions (per installed kWp):  Nominal power 10151 kWp

Yf : Produced useful energy  (inverter output) 4.48 kWh/kWp/day
Ls : System Loss  (inverter, ...)                        0.17 kWh/kWp/day
Lc : Collection Loss (PV-array losses)             1.17 kWh/kWp/day
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Performance Ratio PR

PR : Performance Ratio (Yf / Yr) :  0.769

SAT0_FS395_SMA-850_r119_GCR40_NBT_8.5MWac

Balances and main results

GlobHor T Amb GlobInc GlobEff EArray E_Grid EffArrR EffSysR

kWh/m² °C kWh/m² kWh/m² MWh MWh % %

January 50.7 3.11 63.3 52.7 513 492 10.53 10.11

February 71.4 6.11 93.1 79.1 765 738 10.68 10.30

March 109.8 7.72 138.6 119.7 1145 1105 10.74 10.36

April 154.5 10.72 209.9 181.7 1698 1637 10.52 10.14

May 200.4 13.22 254.5 226.5 2093 2014 10.69 10.29

June 228.3 19.10 301.7 270.3 2462 2370 10.61 10.21

July 225.4 22.50 306.4 272.6 2458 2367 10.43 10.04

August 204.5 20.88 280.4 247.5 2235 2153 10.36 9.98

September 150.0 17.63 210.6 184.6 1694 1635 10.46 10.09

October 107.1 13.05 151.9 131.1 1236 1193 10.58 10.21

November 53.0 5.56 63.1 53.5 517 497 10.65 10.23

December 39.0 3.59 50.8 41.8 406 388 10.39 9.94

Year 1594.2 11.96 2124.3 1861.3 17222 16589 10.54 10.15

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

PVsyst Licensed to  HelioSage (United States)

Project : OR_Bly

Simulation variant : SAT0_FS395_SMA-850_r119_GCR40_NBT_8.5MWac

Main system parameters System type Grid-Connected

Near Shadings According to strings Electrical effect 100 %
PV Field Orientation tracking, tilted axis, Axis Tilt 0° Axis Azimuth 0°
PV modules Model FS-395 Pnom 95 Wp
PV Array Nb. of modules 106848 Pnom total 10151 kWp
Inverter Model Sunny Central 850CP XT Pnom 850 kW ac
Inverter pack Nb. of units 10.0 Pnom total 8500 kW ac
User's needs Unlimited load (grid)

Loss diagram over the whole year

Horizontal global irradiation1594 kWh/m²

+33.2% Global incident in coll. plane

-6.1% Near Shadings: irradiance loss

-1.8% IAM factor on global

-5.0% Soiling loss factor

Effective irradiance on collectors1861 kWh/m² * 76931 m² coll.

efficiency at STC = 13.20% PV conversion

Array nominal energy (at STC effic.)18897 MWh

-0.7% PV loss due to irradiance level

-2.9% PV loss due to temperature

-1.4% Shadings: Electrical Loss acc. to strings

-1.5% Module quality loss

-1.6% Module array mismatch loss

-1.0% Ohmic wiring loss

Array virtual energy at MPP17224 MWh

-1.8% Inverter Loss during operation (efficiency)

-0.0% 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 Output16917 MWh

-0.9% AC ohmic loss

-1.1% External transfo loss

Energy injected into grid16589 MWh






































