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Motivation Max Viable String Size by Project

Project sites overlaid on NOAA Avg Annual Min Temperature (1991-2020 normals)

NEC 690.7(A)(3) Compliance: PV systems 2100 kW may use a documented, professionally stamped engineering method to
determine maximum system voltage.
Industry Selection: Default workflows often use NSRDB PSM, while alternate datasets such as CPR SolarAnywhere are less commonly
evaluated. Gl jramti (g _
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Research Objective: This study evaluates how allowable string size changes when only the weather input source is varied. L : g

Hemlock Ridge)]

TR
|Obsidian EESESESS ===
A+10.9V 7T o S

L Lakelrish

S Ava.av

([Elkhart Count

A+8.6V [y

'_Blazin-g Star

=W A-7.3V

[Merrillville =20 el
A+1.2VE

Gemstone = 8 - ey o A+6.1V

."."»_; . ':ﬁ fBa ! A-i-'4’.7v?ﬂ '. :; ;- J"— ~ e : 8 i
Methodology T e ) e
it | % a1z r A
Ny & s, >

‘l .k_A 3 '&f ’? A-1.9V 0 "‘f' o - ‘_ e

ay Wl K :
- " {Rocky Mountain|"

0 50 PV Projects a Time-Series Weather e NREL SAM + EVS o 4 String Sizes e 1500 V Compliance

U.S. utility-scale sites CPR Solar + NSRDB Inputs reviewed 27, 28, 29, 30 modules; Outputs evaluated per | :
hourly data with EVS Engineering 8760 hr IEC 61730-1:2016 e ,, . E\
s 4. ; Rock House| Syichgrass) Dulles Randolph |~ ‘ail Merry Point|
i i i o, E 3 g 4 ) ¢ 3 ; e ; [A+3.6V R 23v A+1.9V +4o.v l'
e ot T L CAIE g
{3 SolarAnywhere **NREL \ ; crmmm | e
by Clean Power Research® o . 3 - A+25.8V Spa S ;
CPR Solar Time-Series S A M 27 Modules . L @b Qb
(proprietary) (String Size) Ry A [ @ 2
© | B i & 4 AT ! \ | : Pineview IS B 3029
§—E System Advisor Model - — & 3 \\ \ - 133V (Caverns|
4] 2 E OE CAB1] Bl | \ ; T T T 1 [A+15.5V]
. o 18 EE WWWWUWWW . @ | | e e A —
® @ ® o J 28 Modules , £ B M ; gL, Ll [Mallard|
Time (hour) / E Vs . . Peak Voc (V) |Lycan) i/ | ; : o :
® e , (String Size) i 4 | \ qa , | o
o’ e AR | | R e » / ENGINEERING » Kingsiey] e | \ S - [Mare Branch]
ingsley| : ‘ R A-1.3V
* @ National Inputs reviewed with Exceedance hours | e :M ]
Laboratory EVS Engineering (>1 500 V) (Greenalia Solar Power Blackwelder Ranchl (Hecate Ene'rg‘)‘/fﬂgr_lmﬁ] ,{ﬁ*itnerj (Lunis Creek|  [Rowdy Creek] %
of the Rockies 29 Modules " o ~m u:. =)
. . I an orida
NSRDB Time-Series (String Size) Max String Size
" (public) (modules) | -
50 sites across B ki ot ™ Average Minimum Temperature (F)
the United States g2 30 Modules CPR - NSRDB | |
. . String Size Site-level A Based on 1991-2020 Normals
-2 : (String Size)
ime (hour) Common system design
Hourly data: GHI, DNI, DHI, basis to isolate An nu al

ke 3 & Tamb, WS, RH, Psurf P ' weather-dataset effects i L 4 A y - - % I - -

------------------------------------------------------------------------------------------------------------------ <10 11-20 21 - 30 31 - 40 41 - 50 51 - 60 61-70 71 - 80 81-90 91-100 >100

All SAM simulations use a common system design basis to isolate weather-dataset impacts.
Trina Vertex N 710 W module + Sungrow 4400 central inverter
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Conclusions & Recommendations Future Work

Cold temperature tails control peak Voc: both datasets show strong negative correlation between annual minimum temperature and 30-module peak Voc. Expand source comparison to additional commercial weather products.

Weather dataset choice can affect NEC-compliant string sizing: especially for sites with small voltage margin near 1500 Vdc. Quantify project-specific BOS cost deltas for string-length changes, including

source-circuit count, cabling, trenching, terminations, and labor.
CPR was generally more conservative in this sample: 43/50 sites produced higher string peak Voc with CPR than NSRDB.

BOS implication: final string length should be locked only after checking weather-dataset sensitivity for low-margin sites.
Multiple Weather Sources should be used to derisk the project from future O&M and financial risk.
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