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(57) Abstract: One aspect of the inventive technology disclosed herein, in
certain embodiments, may involve the determination of at least one meas-
ured, instantaneous intra-string current difference for each of the power
generating string, and the use of such determinations to assess the existence
of leakage current, a frequent ground fault predecessor, thereby enabling
preclusion of a ground fault that would otherwise result. Certain methods
and detection architecture may enable precise abnormality location, e.g.,
enabling the identification of which solar module assembly in particular is
faulty. Another aspect relates generally, in certain embodiments, to detec-
tion circuit architecture operable to sequentially impress a leakage current
inducing voltage upon each rail of a photovoltaic system. Another relates
generally, in certain embodiments, to the use of at least one current inter-
rupter at each end of a string to preclude flow therethrough in the event of,
e.g., unintended field reversal.
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2 D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.: .

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Extra Sheet (below)
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1. }A‘ As all required additional search fees were timely paid by the applicant, this international search report covers ail searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: :

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

& No protest accompanied the payment of additional search fees.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I:  Claims 1-74 directed to a method of detecting operational abnormality within a solar power array that comprises at least one
power generating string, said at least one power generating string comprising a plurality of serially connected solar module assemblies.

Group Il: Claims 75-105 directed to an electrical circuit incorporated into a photovoltaic system having at least two rails, and enabling
polarity reversal and detection of leakage current from said photovoltaic system,

Group lll: Claims 106-123 directed to a solar module array.

The inventions listed as Groups | through 111 do not refate to a single general inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

The Group ! claims have a special technical feature of determining at least one measured, instantaneous intra-string current difference
for each of said at least one power generating string, wherein each of said at least one measured, instantaneous intra-string current
difference is an instantaneous difference in string current between a respective two points on said at least one power generating string,
assessing the presence of said operational abnormality between said respective two points based on said measured, instantaneous
intra-string current difference, and repeating said steps of determining and assessing.

The Group |l claims have a special technical feature of a combination comprising rail disconnect switch componentry able to disconnect
said at least two rails, rail ground switch componentry able to independently ground each of said at least two rails, at least one current
limiting resistor established so leakage current will pass therethrough, a ground connection with said at least one current limiting resistor;
and at least one current measurer established to detect said leakage current;

The Group Ill claims have a special technical feature of a combination comprising a string of serially connected solar module
assemblies, said string connected between a lower potential rail and a higher potential rail, said string having a lower potential end and a
higher potential end, wherein one of said serially connected solar module assemblies is nearest said lower potential rail and another of
said serially connected solar module assemblies is nearest said higher potential rail, at least one lower potential string end current
interrupter established at said lower potential end of said string between said serially connected solar module assembly that is nearest
said lower potential rail and said lower potential rail, and at least one higher potential string end current interrupter established at said
higher potential end of said string between said serially connected solar module assembly that is nearest said higher potential rail and
said higher potential rail; and

The Groups I-Il! each have a unique special technical feature and none of the groups share any special technical feature with any other
group.

Groups | and If lack unity since they do not share any common claim limitations. Groups | and 11l lack unity, since strings of solar
modules are known in the art (see US 2010/0078057 A1 (KARG et al.) 01 April 2010 (01.04.2010), para [0009)). Groups |1 and lll lack
unity since solar modules having at least two rails (bus bars) are known (see US 2010/0078057 A1 (KARG et al.) 01 April 2010
(01.04.2010), para [0009]).

Therefore, the inventions of Groups I-Hll lack unity of invention under PCT Rule 13 because they do not share a same or corresponding
special technical feature.
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