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Overview of TMYs

TMY data sets are widely used in industry for:

Building design and performance

Solar heating and cooling systems
Photovoltaic and concentrating solar power
system performance

Energy systems analysis.
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Overview of TMYs

« TMY data were first created by Sandia National
Laboratories to assess building performance.

 TMY data sets were developed from long-term data such
as in the National Solar Radiation Database (NSRDB).

. . e EYE] Temporal
Years Description P . > . Comment
Information | Information

TMY 2: METSTAT
(METeorological STATistical) . 239 stations. TMY3 was generated using
Modeled: 93% LG Cultl versions 1 and 2 of the NSRDB.

Measured: 7%

NSRDB MTS1 1961-1990

The update includes fields that allow
users the flexibility to choose modeled
or, if available, measured data for an
application. Includes 1,020 stations.

TMY 3: METSTAT
NSRDB MTS1 and MTS 2 1961-2005 SUNY empirical model Point data set 1-hour
Measured: <1%

4-km? spatial resolution for all United
States and part of South America
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Accessing NREL's TMY Data Sets

Data Download Wizard

Spectral TMY India PSMv3 SUNY India Spectral On-demand PSM TMY

Physil:al Solar Model {PSM;} Select Years Select All Clear All
Typical Year

The Mational Solar Radiation Database L tmy- Ly L 1gy-
(NSRDB) is a serially complete collection 20 2017 2017 2017
of hourly and half-hourly values of the
three most common measurements of
solar radiation—global horizontal, direct
normal, and diffuse horizontal irradiance
—and meteorological data. These data Select Attributes  Selectall  Clearall
have been collected at a sufficient
number of locations and temporal and
spatial scales to accurately represent
regional solar radiation climates.

The minimum required attributes for the SAM PV and CSP models have been selected by default.

¥ DH |« DHI ] GHI

Supported by the 5. Department of [ Dew Paint [# Surface Albedo [CJ wind Direction
Energy’s SunShot Initiative, the NSRDEB is
a widely used and relied-upon resource. |# Wind Speed |#/ Temperature |# Pressure
The database is managed and updated

using the latest methods of research by a

% Documentation Select Download Options  Seleccal  ClearAl
— https://nsrdb.nrel.gov
National Renewable Energy Lab
Contact l#| Convert UTC to Local Time

Download Limit Indicator

Edit User Info
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https://nsrdb.nrel.gov/

Developing TMY Data Sets

TMY data sets represent hourly compilations of 12 months constructed using multiyear data sets.
Weighting parameters for the TMY, TDY, and TGY

data sets (modified from Wilcox and Marion 2008) Step 1

e Lo o [ e " months with cumulative dsrbaton funetons (
TVY 1Dy T6Y months with cumulative distribution functions (CDFs)
. 0 0 for the daily indices that are closest to the long-term
- 0 0 (20 years for the current NSRDB) CDFs are selected.
. Step 2
. 0 0 — The 5 candidate months are ranked with respect to
X W I
T 0 0 closeness of the month to the long-term mean and
median.
- . . Step 3
o 0 o
1/20 . . — The persistence of mean dry bulb temperature and
) 202 daily global horizontal radiation are evaluated by
Slobal horizontal Irradiance 5/20 0 0/20 determining the frequency and run length above and
5/20 20/20 0 below fixed long-term percentiles.
. . . Step 4
TMY: Typical meteorological year P
TDY: Typical direct normal irradiance year —  The 12 selected months are concatenated to make a
TGY: Typical global horizontal irradiance year complete year and smooth discontinuities at the
Four steps for producing TMYs are described in the TMY user manual: ?o.nth mtsrfaces for 6 hours each side using curve-
https://www.nrel.gov/docs/fy080osti/43156.pdf. Itting techniques.
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Developing TMYs Using NSRDB Data

NSRDB hourly data for multiple years

Proposed method
covering the period from 1998-2017 are Current method P

Perez transposition model applied to NSRDB ]
time-series data to generate plane-of-array :

(POA) irradiance for fixed latitude tilt and
single-axis tracking (east-to-west tracking).

Hourly data from the POA irradiance time

: : TGY $
series used to generate a typical POA year

(TPY) by setting the weight for all variables hd

except POA to 0. TGPY

For comparison, we also use the Perez ] ¥

transposition model to generate a POA ) Power
irradiance using the TGY called a typical
global horizontal irradiance-based (GHI-

based) POA year (TGPY).
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Selected Locations and Comparison Method

Fort Peck, MT

Northern Rockies and
. Plains West North Central
| Upper Midwest
'East North Central

Ohio Valley

Southwest

Selected locations for the study (green circles). Colored polygons are
climatic regions. There are 6 locations used in this study.

For the TPY and the TGPY, the
irradiance is averaged on a monthly
basis.

A percentage difference of the TPY
compared to the TGPY for each
month is calculated at each location
using (TPY — TGPY) / TGPY.

A monthly coefficient of variation
was calculated as a percentage
using a ratio of the standard
deviation to the mean of each
month.
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Results
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Latitude | Longitude Annual Average (kWh/m?/da
TGPY TPY

Location

Latitude

tilt 1-axis Latitude tilt 1-axis
Desert Rock, Nevada 6.614 7.608 6.579 7.596
Penn State, PA 4,513 5.010 4.568 5.055
Fort Peck, MT 4.688 5.074 4.648 5.057
University of Texas
Pan-American, TX 5.749 6.767 5.759 6.767
Table Mountain
Boulder, CO 5.379 5.841 5.383 5.838

NREL SRRL, CO 5.497 6.006 5.534 5.992
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Conclusions and Future Work

Currently, the TGPY is widely used by the industry to estimate annual production, but this
study demonstrated that this will lead to significant errors.

Monthly differences between TPY and TGPY in average irradiance can range up to -8% to
+9% and -9% to 11% for energy vyield.

In some cases, the two methodologies select different months from the historical time
series as being most representative, implying the possibility of significant errors in
potential energy yield prediction at a site.

The Penn State and Fort Peck sites clearly demonstrate large differences in monthly
irradiance and energy vield prediction if the TGPY is used instead of the TPY.

With variable pricing of power, these differences will become more important.

Custom TMYs can provide more accurate results and could be useful to the solar energy
community.

Currently exploring the possibility of on-demand TMYs.
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