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Oregon s @g,aﬁd train
mass transit system.

Viet's PV
istem has 255

Eéolar World
panels rated at

60.7 kWdc and

seven SMA
America SB
inverters rated at
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Create an as-built SAM using ni @
prod uctlo ‘ |

Calibrate SAM: CHAC
1. Actual weather 2013 and 2014
2. Further calibration adjusting losses
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1. Verify the i
2. Verify the s =
3. Enter the actual equipment and system data into SAM’s =

Y
|

PV model = .ﬁ@
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4. Estimate the other inputs as possible
S. Gather electrical energy delivered for particular year

6. Run SAM with TMY3 weather and compare results to
actual production
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Step-np transfomu'. - '
Total AC Power Loss
Curtailment & Availabﬂity

-SAM Inputs- Strinds-
Subarray 1 6

S:ubarrayZE 5
Subarray 3 5
Subarray 4 | 5 . . . . v ‘
"Voltagemnsmatchcalculated




SAM TMY3 Vs

SAM TMY3 does
not calibrate well |

Jan. Feb Mar Apr ‘May June july’ Aug-Sept Oct Nov Dec -

i

SAM-TMY3 2013 Actual

I
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(m[m:EUP P ) e \Waathor calibrat

00 iffuse irradiance - DHI (W/m2)

OO0 wind speed (m/s) . ; | o i h on0d

OO0 Wind drrection (deg) ; g i

0] wet bulb temp (C)

OO0 pew point temp (C)
[ ] Relative humidity (96) -~ =~~~ --moooom o S o

0] Pressure (millibar) ; § 2. Gather hourly solar, wind

(] Snow depth (cm) : :
oo Abe:o (fracg) 3 G & temperature data
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3. Be sure the actual weather data matches the SAM weather
data units and file format.

4. Open existing weather file with Excel, load actual data, &
save with a new csv filename in the SAM solar_resource folder

.............................................................................................................................................................................................................................................................

L LT LT L LT LT LT T T A e e SR NN RSN SRN RN AN SRR AR RS TSRS e saRsRRnsarntess Passssssssssssssssssssssssssssssssseesetsssssssssssnssnnsnnssrnsnansennd



2013 Electrmty Productlon _J |

SAM 2013 Predlctlon Vs
Actual EIectncnty Productlon in 2013

Weather alone
calibrates 2013

2013 Actual : =——SAM 2013
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i 2014Electrici y Production |
Actual | SAM2014 | Difference

,835 . ngﬂ

: SAM 2014 Predlctlon Vs .
Actual EIectncuty Productlon m 2014
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; ‘ calibrate 2014 5
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—=——2014 Actual SAM 2014







Actual Electricity, 2014
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| AC Losses

AC wiring = nsg - Same
Step-up transformer Unknown 0% Same

Total AC Power Loss - Unknown 1% [ Sam:z

Curtailment & Availability Unknown 1 0% Annual 17% & Hourly

- SAM Inputs - Strings  Tilt (deg) Azlmuth (deg)

Subarray 1 6 55 180

Subarray2 5 55 190

Subarray 3 5 55 200

Subarray 4 5 55 215}

,.m; Voltage mismatch calculated ] §
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ile calibrate with 2014 only we cculd use the ial curtailment
" period

However, other years will not have the same curtailment. For
example 2013 had no curtailment.

Therefore, to represent all future years a more generic loss
allowance such as the annual loss would be a better calibration.
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of the year.

Photo £dit Losses
Location - Anrual loss (%)

Module L2

ra\abiehmﬂvbms(%) :
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System C . Addperiod... | ;

Inverter -

Shadfng " Start tme: Feb;vvg v,,,,;-“g,',d'
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May June

i

—$AM-TMY3 +17% loss  =——2013 Actual

i 7/5/2015 SAM Virtual Conference




3. This suggests that some further calibration on a seasonal basis
would benefit SAM TMY . One way to create a seasonai calibration
would use hourly losses with custom periods, larger losses in the
winter and smaller losses in the summer months. This same
adjustment could improve SAM TMY’s annual energy prediction as

well.
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SAM requires th PA 2 panels = 21
strings of 12 panels) c tual number of
panels was 255, but SAM

SAM allows only one type of inverter; tual system has two different
inverter sizes. SAM TMY assumed that all seven inverters are SMA America
SB8000TL-US-12.

SAM’s “Curtailment and Availability” losses are reflected in the Annual energy of

the Metric box. However, the “Monthly Array and System Production” graph is
not adjusted for losses, so the monthly data exported to Excel is not correct.
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Sy stem Advi 1son Model (S AM). Verswn 70 15.1.30, Run on 64 bit PC thh Wmdows
7 (bulld 7601 Service Pack 1), 64 -bit edmon '

O\ﬂler TnMet Portland Oreszon http: //trlmet org/ne\vs/releases/feb‘>l solar. htm

,(‘oritl actor: REC Solar Inc. http /Iwww recsolar com/educatlon and- mumcrpalmes- w
casepstudres 0\ erview ; ' ~ : : : :

Moclule Mmmfa ctureri: Solar W‘brld http:}’/\\rww.soiarworld-rlsa.com

Im ertel M'umf'\ctm el http //wvm .Sma- amerlca com

D'\ta -\cqmsmon an AlsoEnerzy (Deck Momtormg) Portland Oregon (866) 303-
5668 http://www.deckmonitoring.com- - TriMet data:posted at - x :
http /ive. deckmomtormz com/"rd—trl met south termmus :

W e-xthel Data Source: Umversny of Oregon Solar Radlatron Momtormsz Laboratory
‘Site:Portland PV _http: //solardat uoregon. edu/cm-bm/ShowArch1valF 1les cgi

The Energy Gleanels Lake Oswego Oregon (503): 481 0444
'http /[ wWwww TheEnerszleancrs@Comcast net. com :
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