A national laboratory of the U.S. Department of Energy
Office of Energy Efficiency & Renewable Energy

\
7

=

" » MR=L National Renewable Energy Laboratory

Innovation for Our Energy Future

//'-
N\

US Government Participation in
Consensus Standards
Development: OMB Circular A-119

Daryl Myers
National Renewable Energy Laboratory
1617 Cole Blvd Golden CO 80401

CO RM Council For Optical Radiation Measurements

2007 Annual Conference May 8-10 2007

L)
NREL is operated by Midwest Research Institute . Battelle m



Cconsensus Standards

« Common repeated use of rules, conditions, guidelines or
characteristics....processes production methods

« "voluntary consensus standards" developed or adopted by
voluntary bodies

» Classification of components
»Delineation of procedures

» Specifications

»Measurement of quality and quantity

» Test methods and sampling procedures;

»Measurements of size or strength
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Cconsensus Standards

Members review and vote on draft standards

General agreement, not necessarily unanimity

— ASTM requires resolution of ALL negatives
— International (ISO, IEC) only require MAJORITY votes

Process resolves objections by interested parties
All comments fairly considered

Objector is advised of the disposition of
objection(s) with reason

Consensus body members given opportunity to
change their votes after reviewing the comments
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“I'm from the
government* and
I'm here to
help....”

* Sort of...Employee of Contractor to US Dept of Energy
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http://www.usa.gov/About/Great_Seal.shtml

What is OMB Circular A-1197?

“Federal Participation in the Development and Use of
Voluntary Consensus Standards and in Conformity
Assessment Activities “

Pub. L. 104-113, the "National Technology Transfer and
Advancement Act of 1995," codified in A-119

Establishes policies on Federal use and development of voluntary
consensus standards

Guidance for agencies participating in voluntary consensus
standards bodies

Establish reporting requirements

Authorizes the National Institute of Standards and Technology to
coordinate conformity assessment activities of the agencies.

http://standards.gov/standards_gov/index.cfm?do=documents.A119#1
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Cconsensus Standards and the
Government

Policy For Federal Use Of Standards:

All federal agencies must use voluntary consensus standards
In lieu of government-unique standards in their procurement
and regulatory activities, except where inconsistent with law.

Agencies report reason(s) for using government-unique
standards in lieu of voluntary consensus standards to Office
of Management and Budget (OMB) through the National
Institute of Standards and Technology (NIST).
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Cconsensus Standards and the
Government

Policy For Federal Participation In Voluntary
Consensus Standards Bodies

Agencies :

- Must consult with voluntary consensus standards bodies,
both domestic and international

- Must participate in development of voluntary consensus
standards when in the public interest and compatible with
missions, authorities, priorities, and budget resources.




OMB A-119 Goals

»Eliminate the cost to the Government of developing its own
standards

»Decrease cost of goods procured; burden of complying with
agency regulation.

»Provide incentives and opportunities to establish standards that
serve national needs.

»Encourage long-term growth for U.S. enterprises

»Promote efficiency and economic competition through
harmonization of standards.

» Further policy of reliance upon the private sector to supply
Government needs for goods and services.
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Dept. of Energy, National Renewable
Energy Laboratory (NREL)
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NREL develops renewable energy and energy efficiency
technologies and practices, advances related science and
engineering, and transfers knowledge and innovations to
address the nation’s energy and environmental goals
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Renewable Energy Systems




Materials & Performance Testing
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ASTM and NREL/DOE Mission Overlap

G03 on Weathering and Durability:
* Promote knowledge, stimulate research

* Durability and performance organic and inorganic
nonmetallic materials, components and assemblies

- Nomenclature, standard conditions, methods and
Instrumentation, weathering exposure, accelerated and
service testing

E44 on Solar, Geothermal and Alternative Enerqgy:
« Solar and geothermal energy conversion.
» Domestic hot water
 Active and passive space heating and cooling
* Process heat
« Thermal conversion power generation
* Photovoltaic generation of electricity
* Wind energy
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NREL & Radiometry
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Solar Radlometer Calibration Research
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Intra/Inter-Laboratory Data (5 years)
iy E816-05

TABLE 2 Within and Between Laboratory Precision and Bias for Pyrheliometer Calibrations at Two Laboratories

Between Within Within
1 Event 2 LabAHs 3 LabBRs 4 Delta Lab A-Lab B 5 DeltaLab A 6 Deltalab B
1 8.896
2 8.942 0.52
3 8.922 0.22
4 8.929 0.08 015
5 8.878 0.57 0.49
Inst A 6 8.8860 0.20 0.77
7 8.899 0.44 0.24
8 8.881 0.20
9 8.897 0.18 0.42
10 8.933 0.40 0.59
11 8.851 0.92
12 8.803 0.55 1.08
13 8.872 0.78 0.24
14 8.876 0.05
15 8.642
16 8.569 0.84
17 8.551 0.21
18 8.490 0.71
19 8.509 0.22
Inst B 20 8.490 0.22 0.92
21 8,555 0.77 0.54
2z 8.500 0.64
23 8.495 0.06
24 8.477 0.21
25 8.49 017
26 8.478 0.15
27 8.477 0.01
Coefficient of Variation Mean % Bias 0.67 0.34
Precision Inst A 0.57 0.34
Precision Inst B 0.89 0.34 0.30
+%9
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Radiometer Calibrations: Weathering and
Solar Applications

\gﬂ‘p) Designation: E 816 - 05

Standard Test Method for
Calibration of Pyrheliometers by Comparison to Reference
Pyrheliometers'

e i e wnder e fxed designain T 516 the muher immedaely folkreing he designion inicaes e yearcf

o ol o e g s s e e of gl A
cuperssipt epeion () idic e n editoid change s Ghe bt rvisi o rsappr

AE;[# Designation: G 167 - 05

INTERNATIONAL

3 ASTM Radiometer Calibration
Standards Society Ballot, July 2006.

Standard Test Method for

Calibration of a Pyranomet heli 1

Using a Pyr

This dandand & e under the ixod deagnation G 167 the umber immaediately fllowing ihe Geagnation indaks the year of
criginal woplicn <, inthe ooz of evision. the year o Lt evison. A mEmber in parenleees ndicates e year of s eapproval. A
suparriptepikon () ticates am editoril change sinze the bt revisicn o reapproval.

4 09

REVISION OF EOS16-95(2002) TEST METHOD FOR ]
Calibration of Pyrheliometers by Comparison o
Reference Pyrheliometers WiKE2535 O
REWISE AS INDICATED(SEE WOLUME 14.04) e
(COMCURRENT WITH .0900)
O
O

affirmative

INTRODUCTION

affirm with comment

Accurate and precise measurcments of total global (heispherical) solar imadiance are required in
toch) the assessment of imadiance and radiant exposure in the testing of exposed materials, detemmination

dﬂy Designation: E 824 - 05

WTERNATIONAL

Megative

TECHNICAL CONTACT: DARYL R MYERS Abstain
DaRYL_MYERS@MNREL. GOV . .
(303) 384-6768 Abstain with cornment

eselect

Standard Test Method for
Transfer of Calibration From Reference to Field
Radiometers’

Thin e o red s e dsgrin B 83; b momber immedialy eliwing e dsigtion s eyt of
gt i, il e o v, ey of st i, At o e o e of bt gl A
At Spion ) e 1 S Shings S e Bt v, e

BREVISION OF E0824-94(2002% TEST METHOD FOR
Transfer of Calibration From Reference to Field
Radiometers WkE252

REWISE A% INDICATED{SEE WOLUME 14.04)
(COMCURRENT WITH 09007

TECHMWICAL COMTACT: DARYL R MYERS
DARYL_MYERS@MNREL. GOV

(303) 384-6765

affirmative

INTRODUCTION

Acourate and precise measurements of total solar and solar ultraviolet imadianee are required in: (7} -

affirmn with comment
the determination of the epergy incident on surfaces and specimens during exposure owdoors to

D various climatic factors that <haracterize a test site, (2) the determination of sclar imadiance and

N ] g at| WE radiant exposure to ascertain the energy available to solar eollection devices such as flat-plate
collectors, and (1) the assessment of the irradiance and radiant exposure in various wavelength bands
for meteorological, climatic and earth energy-budget purposes. The sclar components of principal
interest include tofal solar radiant exposure (all wavelengths) and various ultmviolet components of
natural sunlight that may be of interest, including both total and namow-band ultraviolet radiant
exposure
‘This test method for transferring calibration Fom meference to field instruments is oaly applicable
to pyrancmeters and radiometers whose field angles closely approach 1807 ..

Abstain -

instruments which

Abstain with comment

eselect

therefore may be said to measure hemispherical radiation. o all radiation incident on a flat surface.
Hemispherical radiation includes both the direct and sky (di fuse) geometrical components of sunlight,
while global solar irradianee refers cnly (o hemispherical imadiance en o horizontal surface such that
the field of view includes all of the hemispherical sky dome.

For the purposes of this test method, the tenns pyranometer and radiometer are used interchange-
ably.

REVISION OF GO167-00 TEST METHOD FOR Affirmnative

1. Scope have been calibrated at essentially the same tilt from horizental

Calibration of 8 Pyranometer Using a Pyrheliometer
kG249

REWISE A% INDICATED{SEE WOLUME 14.04)
(COMCURRENT WITH .0900)

TECHMWICAL COMTACT: DARYL R MYERS
DARYL_MTYERS®@NREL. GOV

{303) 384-6765

O
O
O
O
O

affirmn with comment
Megative
Abstain

Abstain with comment

Subrmit Ballot to ASTM ] I Sawe and Return Later 1 I Return to My Committees 1 ICIear ]

11 The method described in this standard applics to the
transfer of calibration from reference to ficld radiometers to be
used for measuring and monitoring owtdoor adiant exposire
levels. This standard has been harmonized with IS0 0847

12 This test method is applicable o field rodiometers
regardless of the radiation receptor employed, but is limited to
radiometers having approximately 180° (2 Steradian). field
angles.

13 The calibration covered by this test methed employs the
use of natral sunshine as the source.

14 Calibrations of field radiometers may be performed at
tilt as well as horizontal (at0° from the horizontal to the carth).
The cssential requirement is that shall

met nder the jurisdiction of ASTM Commitee 003 on
Dumblllnvauthl( Makriak and & the dirst esposibility f Subxcmmines
G319 am Sobor and Uhravictet Radiation Mosamemens Stndords

Cument i spoed Ot 1, 203 Pl Novernter 2005 Oy
approved i 1994, Lact provicns editon pproved in 2002 as E 824

as the tilt employed in the transfer of calibration

1.5 The primary reference instrument shall not be used as a
field instrument and its expesure to sunlight shall be limited to
calibration or intercompariscns.

Nore: 1 —Ata borstcey whee calibations are performed wegularly it
o advisable o maiatain 8 group of tw or thtce nefetenie radiometers thar
are included in every calibration. These serve o contrels o delect any
instability or irregularity in the sandand refiereoce insmument

16 Reference standand instruments shall be stored in a
‘manner as o not degrade their calibration

17 The method of calibration specified for total solar
pyranometers shall be traceable o the World Radiometric
Reference (WRR) through the calibration methods of the
reference standard instruments (Test Methods G 167 and
E816), and the method of calibration spesified for narow-and
broad-band ultraviolet radicmeters shall be raceable to the
National Instirure of Standards and Technology (NIST). or
other internationally recognized national standards laboratories
(Test Method G 138).

(CopyAGY @.ASTM Imisralana, 100 Bt DA, P B G700, Weat Gafrehcdkon, PA 14262057 Lntd Sites
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Reference Spectral Irradiance

Distributions

Tabular data developed in
1982 by ASTM with
assistance from SERI

q h Designation: ¢ 158 — 98
AR STy ron TESTHG 1 LS
e

West Gonsnorcesan, P 19435

s e o St i A VR S, GO EPLAET

Standard Tables for
References Solar Spectral Irradiance at Air Mass 1.5: Direct
Normal and Hemispherical for a 37° Tilted Surface’

f last reapproval. A

INTRODUCTION

These tables usc the revised (1) extraterrestrial spectrum of Neckel and Labs (2). In addition,
refinements were made 1o the caleulation of atmaspheric absorption and seattering in the computer

code (3, 4) used to caleulate the spectrum, These mefinements consist of a

change in the depolarization

factor in the Rayleigh scattering calculation, a more accurate sampling technique for caleulating
scattered irmadiance, and a better choice of wavelengths to perform the caleulations.

1. Scope

1.1 These tables cover an air mass 1.5 solar spectral
irradiance distribution for use in all terrestrial applications in
which a standard reference spectral irradiance is required for
the direet component of solar imadiance and hemispherical
solar irradiance, consisting of both the diffuse and direct
components, that is incident on a sun-facing, 37°-tilted surface.

1.2 An awr mass of 1.5, a tubidity of 0.27, and a tilt of
(for the hemispherical spectral imadiance tables) were chosen
for this standard because they are representative of averag
conditions in the 48 contiguous states of the United States. In
real life, o large tange of atmospheric conditions can be
encountered, resulting in more or less important varations in
atmaspheric extinction. Thus, cansiderable departure from the
present reference spectra might be observed depending on time
of the day, geographical location, and other Auctuating condi-
nons in the stmosphcr:

2. Rcrmmuj Documents
ASTM Standards:
E-u):u Solar Constant and Air Mass Zero Selar Spectrl
mdmm Tables?
72 Terminology Relating to Solar Encrzy Conversion
E 501 Tables for Terrestrinl Dircet Normal Solar Spectral
Imadiance for Air Mass 1.5°
E 892 Tables for Terrestrial Solar Spectral radiance at Air
Mass LS for : z" Tilted Surface®
:

4

Stan
\SO O845-1: I‘JD’[E] Solar Encrgy - Reference Solar Spec-
tral Iradiance at the Ground at Differemt Receiving
Conditions - Part 1: Dircct Nonmal and Hemispherical
Solar Iradiance for Air Mass 1.5°

erminology
3.1 Definitions

om Terminalogy I

and m
been tal
dands h:
wholly ﬂﬂ"’ G159
tables o
:n:l ijie? TAELE 1 Confinuad
safity ¢ Direct Nommal Scler Spectral Hemispherical Solar Spaciral Hoemkzed Sclar Spe:
respens kradiance Imadiarce Hemispherical Iradia
ot s Wavekength fram 0306 0t 4.045 0 pm Incidert on o 377 Tilled Flane, {Mamalized ta 1 DDV
billity of Fquator Facig
A E. o, Fu E, E, ., E, F., Fo.
— 1 2 3 4 3 & 7 o
s 0250 0 2120 5.07 0.006 6 4652 12,08 0012 6 4837 1240
Currem
publishist 0.260 0 2405 7.34 0009 5 5014 1687 0O1T & 5203 1751
The b 0.370 0 3240 1016 413 2 GA2.1 2.5 D023 4 6562 2344
et the 0.280 0 3624 1283 ant7 GEET 23.23 0020 3 Ti25 033
0.280 0 BT 17.31 0022 5 G496 36.14 0037 & 207 T
0.400 0 5560 2200 0068 B are.d 4443 D.OME 2 1031 4517
04100 GEG3 2B.06 0096 5 11162 54.96 DOET O 11882 572
0.420 0 GEOE 3480 045 3 11411 6624 D.0EE T 11840 GET4 PROBLEMS SOLUTIONS
0.430 0 619 4146 0064 O 1 DGL0 1 D.0RD [ 1071.9 soag1 VDT
0.440 0 TEES BB 0063 3 1 2508 8855 0081 8 1302.0 2154 0noE1a
0.450 0 FEEE 57.44 0074 8 1 4707 10218 D06 D 1 526.0 10602 DA0EQ
0.480 0 TE0E GTAT 0087 4 16416 117 24 04217 1 5506 12166 0217
0.470 0 L 72 0100 4 16237 13267 0437 & 16810 13756 D376 2
0.480 0 10461 a7 01137 1 563.3 14R.03 DAB3 6 16282 16360 D536 G-, —
0.450 0 1 005.1 9759 0127 0 1 483.4 162,30 D.4ES 4 1632 169,44 DAESA « QDI?
0.600 0 10967 107.75 01402 14926 1TR1G [A[TE: 15487 B8R 01843 0.‘ =
P PR e P PR e R p—_ - —

PV Standard
Reporting
Conditions?
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Unchanged since 1982, Issues
with the “Spectral lrradiance
Standard” began to emerge...

o>

These spectra have been
“renormalized” (l.e, fudged
to give 1000 W/m?

Not enough

iInformation for
UV degradation
estimates...

| can’t reproduce the c
reference spectra
data tables!!!

Representative of

RX)

IS\

locations where PV might

irregular, sparsely

spaced data O

PROBLEMS SOLUTIONS




Iradiance (W m“nm™)

NREL R&D, Input=> Reproducible
Reference Spectrum Standard

NREL research developed new spectra & ! esignaton: 6 17303
standard to meet specified needs-> ASTM e

G173_03 Reference Solar Spectral Irradiances: Direct Normal and
Hemispherical on 37° Tilted Surface'

o musber tmmediaiedy follorving. the designation isdicaies the year of
jas, T year of last revisian. A sumber in paneshcees indicases the year of last seappeaval. A
il chasge since the last pevision of seappeoval.

1.70

INTRODUCTION
Reference SpECtra Compared ows ocour in the natural envirorment snd are
of component testing. To compare the ral

1.60

@ =F o - a tally reference standard solar speciral distribution is

1.50 37°-Tilt Hemlsp herical Irradiance required These tables m]a & A5TM standard G 159, wizich has beer withdrawn. The solar spectral
energy distribution presanted in this standard are not intended as a benclhmark for ultraviolet radiation

— SMARTS (propgsed spectrum) i weathering exposure testing of matsrials. The spectra are based on version 2.0.2 of the Simpla

1.40

f the Atmospheric =‘sd.13me Trusﬁer of Sun: ARTS) atmospheric transmission code
a 4.0 of the Air Force Geophysical
1, MODTEAL (3,4) for some gaseous

data for others. An exmraterrestrial spectrum diffsring
izl =p!c|:|.r_1 in ASTAL E 480 iz used 1o calculate the resultant
ecmun is simdlar to the hemispherical spectrum in
he wa!e'.e:lg[h range for the curment spectnum has been extended
y] intervals ara now wsed; (3) more representative
a:nosp]_rlc conditions are nepu'eel_hed and (1“, SMARTS Version 292 has besn used as the
generating model. For the same reasons, and particularly the ado; n of & remarkably less murbid
atmosphers than before, cant differences exist in the reference direct normal spectnun compared
to previous versions of this standard. The input parameters wsed in co on with SMARTS for the
selected ammospheric conditions are tabulated. The SMARTS model and documentation are availsbls
as an adjunct to this standard.

8 G159 (hormalized spectrum)

1.30 Direct Normal Irradiance

1.20 —— SMARTS (proposed spectrum)

1.10 & + G159 (standard spectrum)

1.00

0.90

1 Smpe 1.2 The 37° slope of the sun-facmg tilted surface was

;hDSEIl o neprrt— ant the average latimde of the 48 contizuous

distriputions for use m terresy na] appJ,ﬁauons that require @ Luifed States. A wide vanety of onentations is possible for

standard refersnce exposed surfaces. The availabiliry of the SMARTS model {as

irradiance (consis an adjunct to stapdard) used to geperate the standard

incident on a sun-fac 7% tilted surface or the direct normal ra allows users to evaluate differences relative to the
spectral iradisnce. The dats comtained in these tables refiect face spacified hare. o

reference spectra with uniform wavelength interval (0.5 na- 1.3 Theaw mmass a and atmespheric extinction parameters ara

nometer (zan) below 400 am, 1 nm between 400 and 170 chosen to provide (I) historical comtimuity with r "

an intermediare wavelength ar 1702 nm, and 5 nm inervals  PYEvieus standard specma, reasonable cloudless amne-

o 1705 to 4000 nm). The dats tables reprasent ressonshle  SPOenc conditions favor ble for photovelmic (PV) emerzy

cloudless ammospheric CU:I.d.]Ll; favorsble for photovelaic ton or weathering and dursbiliy exposure, basad upon

11 as weatbering and durability modem broadband solar radiation data, atmospheric profiles,

and improved knowledge of serosol optical depth profil

nature, Ao extremely large range of annespheric conditions can

be encountered even wunder cloudless skies. Considerable

Comminee 513 on Weatherind — daparure from the reference spectra may be observed depend-

0.80

0.70

0.60

* Thee tabiles are under the jurisdicion of A5

'=J Ru:‘mlr::?m wad b the disct apomsibility of Subcommimes G305 on inz on time of dsv Zeographical stion, and changine
0.20 3 Cursent edition spproved Jas. 10, 2003, Published April 2003, availability of the SMARTS

* The boldface nusbeens in parcaihieses peder to e list of references o tie end of madel (a,, an ad._]\mct to this standard) used o gem
[pr—

Tate the

0.10

gy & AETH

L, 102 Bary Heaibes D, 140 Baw 700, Wil Cainhistuie

W 14282055, Libed Stiles

0.00
300 500 700 900 1100 1300 1500 1700 1900

http://rredc.nrel. gov/solar/models/SMARTS/

»DI? = National Renewable Energy Laboratory

Wavelength (nm)




SUMMARY

 Government Research DOES support
consensus standard activities

e Government DOES need and use
consensus standards

« Taxpayers, Industry, Government,
Standards Organizations and
Consumers all benefit
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